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If  you  have  lubricating  troubles  on  one 
hand,    carry    the    remedy    on  the  other. 
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Vou  can't  holsti^r  up  a  thing  one  l<it  higher  than  it  i*  worth,  or  make  it  one  bit  better  than  it  is.  We  want  to 
jirove  !  '<R  lor  wlmt  it  i&. 

1  ->SE  is  a  (terfcct  lubricant.     There  Li  no  oil  or  (grease  monufactuird  today  that  will  Ao  th« 

work  thai  KhVSTONK  tiREASR  will  do  and  isdoiuK- 

No  matter  bnw  smooth  the  bearini:  surlacvs,  or  huw  hard  they  may  be.  there  are  always  inlinltesimal  im-^u- 
larities  upon  them  and  unless  the  Txghx  lubricant  is  nsrd  these  Utile  irregularities  will  interlock ;  movement  tearK 
ttieni  apart  and  wears  them  down,  but  ihiii  jjenerales  heat,  and  heat  means  friction,  and  friction  loss  of  energy. 

One  pound  of  KEYSTONE  GREASE  will  last  longer  than  three  to  lour  gallons  o(  the  highest  jfrade  lubn- 
cittiag  oil,  or  from  three  to  five  poun<ls  of  un  v  other  grease  of  lubricating  oompouii'l  mode. 
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any  engineer  who  will  senil  us  his  name  and  business  address. 
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THE  MONITOR  DUPLEX  STEAM  PUMP. 

It  is  very  seldom  that  a  radical  departure  in  the  con- 
struction of  boiler  feed  pumps  is  made.  Although  im- 
provements may  be  noted  here  and  there,  the  same 
general  lines  seem  to  be  followed  in  regard  to  the  con- 
struction of  the  valve  gear  as  well  as  to  other  parts. 
The  same  may  practically  be  said  of  simplex  pumps. 

There  are.  however,  instances  where  precedents  have 
been  ignored  and  ideas  of  an  entirely  different  nature 
adopted  as  to  the  construction  and  operation  of  the 
ralve  gear,  at  least.  And  this  is  the  point  which  most 
affects  the  economy  of  the  pump  and  to  it  can,  in  a 
great  measure,  be  traced  its  failure  or  success. 

Following  is  a  brief  description  of  the  Monitor 
duplex  steam  pump  built  by  the  Snider-Hughes  Co.. 


end.  The  ports  at  tiie  end  of  one  cylinder  communi- 
cate with  ports  placed  horizontally  and  centrally  in  the 
adjacent  wall  of  the  other  cylinder.  The  arrangement 
of  these  ports  is  shown  in  Fig.  4.  By  this  arrange- 
ment of  ports  the  steam  valve  in  one  cylinder  controls 
the  steam  supply  to  the  other  cylinder. 

The  steam  pistons  as  shown  in  Fig.  2,  are  of  the 
double  head  type,  the  heads  being  connected  by  a  hol- 
low cylindrical  body.  The  pistons  are  so  located  that 
the  two  heads  lie  on  opposite  sides  of  the  central  ports, 
at  all  times,  and  the  space  between  the  two  heads  of  the 
pistons  serves  as  a  steam  chest.  Steam  enters  these 
spaces  through  a  steam  pipe  cast  across  the  top  of  the 
two  cylinders.  The  steam  pistons  are  prevented  from 
rolling  in  the  cylinders  by  the  guides  which  work  in 


FIG.    1.     THE    MONITOR    DUPLEX    STEAM    PtmP,    SHOWING  PHANTOM    VIEW   OF   STEAM    CYLINDER. 


ot  nd,  Ohio.     The  movement  of  the  valve  gear 

01  :  -  ,  imp  is  entirely  new  and  has  many  features  of 
excellence  which  not  only  embody  all  of  the  good 
paints  of  the  standard  or  old  style  duplex  pump,  but 
which  eliminate  many  of  its  objectionable  features. 

The  mechanism  of  the  steam  end  of  the  Monitor 
purop  consists  of  two  steam  pistons,  two  steam  valves 
and  two  guides,  one  of  each  being  located  in  either  cyl- 
inder. The  illustration.  Fig.  i,  shows  a  boiler  feed 
pomp  with  one  cylinder  shown  in  phantom.  Fig.  2, 
shows  the  steam  pistons  with  valves  and  guides  in 
place  and  Fig.  3,  shows  the  valves,  guides  and  bolts  for 
securing  the  guides  to  the  sides  of  the  cylinders. 

lliese  parts  and  tlieir  operation  may  be  described  as 
follows:  Tiie  two  steam  cylinders  are  placed  side  by 
side,  each  having  a  steam  and  an  exhaust  port  at  either 


the  straight  horizontal  slots  in  the  bodies  connecting 
the  piston  heads.  These  guides  are  bolted  to  the  out- 
side walls  of  the  steam  cylinders  as  shown  in  Fig.  i. 

The  inner  ends  of  the  guides  are  forked  so  as  to 
engage  the  stems  of  the  steam  valves,  as  shown  at  the 
right  of  Fig.  3.  This  prevents  any  movement  of  the 
valves  endways.  The  spiral  slots  in  the  bodies  con- 
necting the  two  heads  of  the  steam  pistons  are  placed 
face  to  face  ne.xt  to  the  adjacent  cylinder  walls  and 
over  the  central  ports.  The  steam  valve  faces  are 
turned  to  fit  the  cylinder  walls  over  the  central  ports. 
The  steam  valve  stems  work  in  the  spiral  slots,  as 
shown  in  the  upper  engraving  of  Fig.  2. 

The  operation  may  be  described  by  reference  to  Fig. 
I.  For  convenience,  we  will  call  the  cylinder,  shown  in 
phantom  A,  and  the  other  cylinder  B.     Imagine  the 
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steam  piston  in  cylinder  A  to  be  moving  to  the  right ; 
then  as  the  piston  cannot  roll,  and  the  steam  valve  can- 
not move  endways,  the  valve  will  be  rolled  downward 
by  the  spiral  slot.  In  tliis  way  the  upper  steam  port 
will  be  uncovered,  and  steam  will  be  admitted  to  the 
right  hand  end  of  the  cylinder  B.  At  the  same  time  the 
lower  exhaust  port  will  be  uncovered,  making  connec- 
tion through  the  D  of  the  steam  valve  from  the  left 
hand  end  of  cylinder  B  to  the  main  exhaust.  The 
piston  in  cylinder  B  will  therefore  stroke  to  the  left. 
On  the  reverse  stroke  in  cylinder  A,  the  valve  will 


STEAM    PISTON    WITH    V.\LVES    AND    GUIDES    IN 
PLACE. 

be  rolled  upward,  thereby  admitting  steam  to  the  left 
hand  and  opening  the  exhaust  to  the  right  hand  end 
of  cylinder  B.  and  the  piston  in  cylinder  B  will  stroke 
to  the  right. 

Tb^' piston  and  valve  in  cylinder  B  will  control  the 
steam. supply  to  cylinder  A  in  the  same  manner.  The 
motion  of  the  stejim  pistons  is  transmitted  to  the  water 
pistons  *by  pist«n|-rtld«,  in  the  usual  manner.  The 
wat^r  cyjindors. 'are  pf- standard  approved  design. 

TficyMbniib/  ^Hploc.'pump  should  be  a  leader, 
becans'?,  ".'.ia-  addition   to   its   many   other  advantages. 


^m  ji'i^ 


Fia   a.     VALVES.   GUIDES   AND   BOLTS   FOR   SECURING  THE 
GUIDES. 

it  is  simple.  The  steam  valves  are  operated  direct- 
ly by  the  steam  pistons,  and  the  entire  mechanism 
consists  of  but  six  parts  as  compared  with  23  parts, 
exclusive  of  bolts,  nuts  and  pins  in  the  old  style  duplex 
pump.  By  removing  the  cylinder  heads,  water-piston 
nuts,  and  guide  bolts,  the  entire  mechanism  of  this 
pump  can  be  removed.  This  can  be  done,  and  the 
parts  all  replaced  in  from  15  to  30  minutes,  according 
to  the  size  of  the  pump.  When  the  guide  bolts  are  in 
place,  the  steam  valves  are  properly  set,  and  no  adjust- 
ments are  necessarj'. 

There  are  no  outside  working  parts,  which  in  the 


old  style  duplex,  being  necessarily  small  and  exposed 
to  grit  and  dirt,  soon  become  worn.  The  working 
parts  all  have  large  bearings,  and  being  in  the  direct 
path  of  the  steam,  are  constantly  oiled  from  the  main 
lubricator.  The  wear  is,  therefore,  reduced  to  a  mini- 
mum. 

The  motion  of  the  steam  valves  is  continuous 
throughout  the  length  of  stroke,  allowing  the  steam 
pistons  to  come  to  rest  gradually  at  the  end  of  each 
stroke,  thus  giving  the  water  valves  time  to  close  quiet- 
ly, and  without  shock  before  the  return  stroke.  This 
prolongs   the   life   of   the   water   valves   and   insures 


PHANTOM  VIEW  OF  STEAM   PORTS." 

smooth  working  at  speeds  at  least  25  per  cent  in 
of  the  maximum  speed  of  the  old  style  duplex,  it  is 
claimed.  ^ 

The  principle  of  the  Monitor  duplex  is  the  same  fl 
that  of  the  old  style,  which,  in  its  many  years  of  ser- 
vice, has  proved  to  be  the  most  reliable  type  of  pump. 
This  fact,  combined  with  simplicity  and   absence  of 
small  exposed  parts,  places  this  new  pump  in  a  cla 
bv  itself. 


An  Oil  Test. 


The  following  is  an  interesting  report  on  an  oil 
omy  test  which  was  made  on  a  Chandler  &  Taylor  en- 
gine. The  test  was  made  on  an  enclosed  engine  of 
1 50-horsepower  capacity,  which  is  driving  a  loo-kilo- 
watt  machine.  The  engine  operates  168  hours  contin- 
uously, which,  of  course,  is  a  week's  run  day  and  night, 
and  without  a  shut  down.  To  begin  the  test,  the  oil 
was  carefully  drawn  off,  and  all  reservoirs  emptied  of 
oil,  and  the  oil  that  was  then  placed  in  the  engine  was 
carefully  measured  and  the  engine  started  on  a  week's 
run.  At  the  end  of  a  week  all  of  the  oil  was  drawn 
off,  and  again  carefully  measured  and  the  difference, 
of  course,  was  that  which  was  cnnsumed  or  wasted  by 
the  engine  during  this  time.  All  cylinder  oil  was  also 
carefully  measured  as  it  was  put  into  the  lubricator. 
At  the  end  of  the  week  the  total  cost  of  oil  used  by  the 
engine,  that  is,  including  both  cylinder  and  lubricating 
oil,  amounted  to  a  fraction  less  than  75  cents,  although 
the  engineer  was  using  a  high  grade  of  oil  costing  60 
cents  a  gallon. 

This  figured  up  on  a  basis  of  an  ordinary  run  which 
would  be  for  10  hours  a  day  for  300  days  in  the  year, 
would  amount  to  only  $13.20. 

We  do  not  know  whether  this  is  phenomenal  or  not, 
but  it  is  a  result  which  is  not  obtained  by  many. 


March,  1905 


ENGINEERS'  REVIEW 


5 


ENGINE  ROOM  CHATS  NO.  18. 

BY  A  GOVERNOR. 

"  I  got  onto  a  pretty  good  thing  yesterday,"  said 
Sam  after  the  conversation  had  flagged  for  a  moment 
"  Mr.  Potter,  the  politician,  stopped  in  here  on  a  little 
private  business,  and  made  this  remark  among  others, 
'  that  he  had  found  out  there  was  a  lot  more  to 
the  engineering  business  for  a  man  who  knew  his  busi- 
ness than  he  had  ever  thought  there  was.'  I  asked 
him  what  had  brought  it  to  his  attention,  and  he  told 
me  about  the  best  thing  I  have  heard  in  a  long  time." 

"  Who's  Potter,  and  what  was  the  story,  any  how  ?" 
asked  Steve. 

"  I  supposed  everyone  knew  of  Potter.  He  is  one  of 
those  politicians  who  believe  in  working  for  the  money 
they  make,  and  being  not*  at  all  satisfied  with  political 
honors,  he  decided  there  was  money  in  the  refrigerat- 
ing business.  So  he  proceeded  to  organize  a  company 
of  other  individuals  who  had  money.  The  board  of 
directors  decided  to  put  the  choosing  of  the  boilers  into 
the  hands  of  an  engineer  who  was  experienced  in  such 
things  and  who  could  be  depended  upon  to  be  honest, 
even  with  graft  staring  him  in  the  face. 

"  When  the  Honorable  Potter  decided  to  do  this,  he 
knew  that  there  would  probably  be  schemes  to  sell  a  set 
of  boilers  that  would  turn  out  to  be  in  the  end  not  as 
represented  by  the  agents,  and  he  felt  considerably  re- 
lived when  he  got  Jim  Barr,  engineer  of  the  Consoli- 
dated Refrigerating  Company,  to  consent  to  see  to  it 
that  the  company  got  what  they  paid  for,  and  did  not 
get  something  they  were  not  paying  for, 

"  The  specifications  for  Scotch  boilers  were  written 
by  Barr,  and  when  the  bids  were  received  the  board  of 
directors  were  called  together  to  decide  which  to  ac- 
cept. Of  course,  Barr  was  notified  to  attend,  as  Pot- 
ter felt  that  he  wanted  some  one  to  lean  upon,  as  his 
technical  knowledge  was  not  above  100  per  cent.  Barr 
knew  but  very  few  of  the  members  of  the  board,  and 
when  he  saw  a  tall,  slim  fellow  in  the  room  who  acted 
as  if  he  knew  it  all,  he  naturally  supposed  that  he  was 
one  of  the  directors  of  the  company, 

"  One  bid  after  another  was  opened  and  the  contents 
read  to  the  members  of  the  board,  who  nodded  their 
heads  every  now  and  ag^in  as  if  to  convince  the  others 
that  each  knew  what  tensile  strength,  drilled  and 
punched  holes  and  kindred  other  subjects  were. 
Strange  as  it  may  seem,  the  bids  of  all  of  the  boiler 
firms  were  about  the  same  figure,  which  goes  to  show 
that  all  figured  on  making  about  the  same  profit,  and 
if  one  makes  more  profit  than  the  other,  it  must  be  by 
putting  in  inferior  work  and  material. 

"  Great  was  Barr's  surprise  when  the  bids  were  all 
in,  to  hear  the  long  slim  chap  ask  permission  to  make 
a  bid  for  the  company  whom  he  represented.  Of 
course  it  was  lower  than  the  other  bids,  and  as  Potter 
looked  over  at  Barr  he  could  see  astonishment  written 
on  every  feature.  It  didn't  take  Barr  long  to  get  on  his 
feet,  and  the  flow  of  language  that  came  from  him 
would  make  an  election  spellbinder  feel  like  taking  a 
back  seat. 

" '  Gentlemen,'  said  Barr.  '  I  object  to  this  method 
of  doing  business !  It  is  not  a  square  deal  to  the  other 
boiler  manufacturers  to  let  this  man  come  here,  and, 
after  hearing  bids  read  which  have  been  submitted  to 
you  by  other  dealers,  put  in  his  bid.    I  want  to  say  in 


the  beginning  that  I  do  not  get  anything  out  of  this,  no 
matter  what  type  of  boiler  you  decide  upon  in  the  end, 
but  I  want  it  thoroughly  understood  that  if  there  is 
to  be  any  funny  business  in  this  deal,  I  shall  wash  my 
hands  of  the  thing  and  you  will  be  free  to  get  some 
one  else  to  steer  you  along  the  hummicky  road  you 
have  begun  to  travel.  I  am  here  to  see  that  you  get 
what  you  ask  for,  and  I  will  inform  you  that  you  won't 
get  it  from  a  man  who  will  undertake  to  secure  a  con- 
tract in  the  way  this  man  has  attempted  to  do  I  That's 
all.' 

"  Barr  was  mad  all  through,  and  it  didn't  take  much 
to  see  that  he  meant  every  word  he  said.  The  sales 
agent  didn't  have  sense  enough  to  know  that  the  best 
thing  he  could  do  was  to  shut  up,  and  so  he  brindled 
up  and  began  to  fire  a  few  questions  at  Barr. 

"  '  What  do  you  mean  by  saying  it  will  be  impossible 
for  these  gentlemen  to  get  a  square  deal  from  my  com- 
pany through  me?  I  won't  stand  such  talk;  I  will  re- 
port this  to  my  company  I ' 

"  '  Report  I'  roared  Barr.  '  Report  all  you  want  to ! 
What  in  thunder  do  you  suppose  I  care  what  you  re- 
port? Your  specifications  show  that  you  don't  intend 
to  do  a  square  thing,  or  you  don't  know  how  to  make 
them  out.  You  don't  say  a  word  about  how  the  rivet 
holes  are  to  be  made.  You  don't  say  anything  about 
the  riveting  of  seams,  whether  they  are  to  be  lap  joint, 
butt  joint,  single  or  double  riveted  or  any  other  kind 
of  riveting.  Your  paper  don't  say  whether  the  mate- 
rial shall  be  of  50,000  or  60,000  pounds  tensile 
strength.  Your  boiler,  as  you  have  got  it,  is  specified 
as  only  a  75-horsepower  boiler,  and  I  will  prove  it  to 
you  if  you  don't  know  it  already ! ' 

"  '  That  boiler,  when  built  according  to  the  specifica- 
tions, will  come  up  to  loo-horsepower,  and  I  will  guar- 
antee it!'  replied  the  agent. 

" '  What  does  your  guarantee  amount  to  ?'  replied 
Barr.  '  We  want  it  on  paper,  where  we  can  get  at  it, 
and  not  in  verbal  form.  If  you  mean  what  you  say, 
there  will  be  no  objection  on  your  part  to  putting  it 
down  in  black  and  white. 

" '  You  say  that  your  boiler  will  develop  loo-horse- 
power.  Well,  perhaps  it  will  under  some  conditions; 
but,  mister,  we  want  a  boiler  that  will  develop  100- 
horsepower  under  ordinary  conditions.  It  would  be 
a  mighty  easy  matter  for  you  to  install  your  boiler 
and  then  send  a  picked  fireman  and  have  picked  coal, 
and  under  those  conditions  make  your  old  kettle  come 
up  to  the  rating  of  a  loo-horsepower  boiler!  What 
we  want  is  a  boiler  that  will  develop  100- horsepower 
with  the  ordinary  run  of  coal  such  as  we  will  have  to 
burn  year  in  and  year  out.  with  any  old  kind  of  a  fire- 
man, and  the  best  of  them  are  none  too  good. 

" '  Your  boiler  won't  do  it,  and  I  will  prove  it  for 
the  benefit  of  the  gentlemen  present.  Mr.  Potter,'  said 
Barr,  '  will  you  have  the  secretary  read  Sharp's  speci- 
fications as  to  the  shell  and  heads?'  Whereupon  the 
secretary  read  them.  Length  of  boiler  over  all,  14 
feet  9  inches;  thickness  of  shell,  13-32  inch;  thickness 
of  heads,  J^-inch. 

"'That's  right,  isn't  it?'  asked  Barr.  and  upon  the 
agent's  assenting,  went  on.  '  That's  the  kind  of  a 
boiler  you  would  try  to  sell  these  men  as  a  100- horse- 
power boiler  to  work  at  a  pressure  of  125  pounds  steam 
pressure.  Now  I  will  give  you  a  few  points  to  take 
home  with  you.    The  length  of  your  boiler  should  be 
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all  of  16  feet,  the  shell  should  be  15-32  inches  thick, 
and  the  head  should  be  ^-inch  thick.  Don't  you  see 
the  diflference? 

" '  Your  specifications  call  for  a  grate  area  of  16 
square  feet.  Now,  that  stamps  the  trailer  as  being  be- 
low the  rating  you  claim  for  it.  What  do  you  allow 
as  a  constant  when  figuring  the  horsepower  from  the 
grate  area,  anyway?' 

" '  Why,  four  feet  per  horsepower !'  replied  Sharp. 

"  'Well,  that  is  pretty  liberal !'  replied  Barr,  in  a  sar- 
castic tone.  '  According  to  that,  your  boiler  would 
have  to  have  a  grate  area  of  400  square  feet,  in  order 
to  bring  the  boiler  rating  up  to  loo-horsepower.  In 
the  regfular  run  of  things  with  this  type  of  boiler,  the 
constant  is  taken  as  1-5-foot  of  grate  area  to  every 
horsepower,  or  i  foot  of  grate  area  to  every  5-horse- 
power.     Quite  a  difference,  don't  you  think  ? 

" '  Now,  suppose  you  tell  the  directors  what  the 
water  evaporation  of  your  boiler  will  be  under  working 
conditions!  But  before  you  tell  us  that,  I  would  like 
to  know  what  rate  of  combustion  you  figure  you  could 
get  out  of  your  grates  per  hour  per  square  foot,  having 
an  area  of  16  square  feet?' 

"  '  Between  30  and  35  pounds  of  coal,'  replied  Sharp 
in  a  nettled  tone. 

" '  I  have  no  doubt  at  all,  gentlemen,'  said  Barr,  as 
he  turned  toward  the  directors,  'but  that  that  boiler 
will  be  able  to  come  up  to  the  rating  Mr.  Sharp  claims 
for  it,  if  he  can  get  that  amount  of  coal  consumption 
out  of  his  grates.  The  regular  rate  of  combustion  is 
somewhat  lower,  however,  down  to  about  18  pounds 
for  that  matter,  and  that  is  the  basis  used  in  all  calcula- 
tions with  this  type  of  boiler.  I  know  of  no  reason 
why  his  grates  should  be  able  to  bum  almost  twice  as 
much  coal  as  any  other  make,  and  I  know  they  will 
not. 

"  '  One  little  thing  I  noticed  in  regard  to  grates,  Mr. 
Sharp,  is  that  your  specifications  do  not  mention  them 
at  all.     I  suppose  your  boiler  requires  them  ? ' 

" '  Oh,  we  will  put  that  all  right,'  replied  Sharp. 

"  '  What  do  you  have  as  to  the  ratio  of  heating  sur- 
face to  the  grate  surface  ?'  next  asked  Barr ;  '  and  what 
is  the  ratio  of  the  area  of  the  tubes  to  the  grate  sur- 
face?' 

"  '  Say,  look  here !  I  don't  propose  to  stand  this  much 
longer !'  replied  Sharp.  '  I  am  not  supposed  to  come 
here  and  stand  an  examination,  and  I  want  you  to  dis- 
tinctly understand  that.' 

" '  If  I  had  my  way  I  would  not  have  allowed  you 
to  have  been  here  during  this  meeting  at  all,  but  as 
long  as  you  are  here  it  seems  to  me  that  it  is  up  to 
you  to  show  these  gentlemen  that  your  boiler  is  what 
you  claim  for  it.  Of  course,  if  you  can't  do  that,  I 
have  nothing  more  to  say.' 

" '  Well,  I  don't  think  I  understand  what  you  mean 
by  the  ratio  between  the  heating  surface  and  the  grate 
surface,'  said  Sharp. 

" '  I  mean  how  many  feet  of  heating  surface  in  the 
boiler  is  there  to  the  grate  surface;  that  is,  how  does 
the  heating  surface  of  the  boiler  compare  to  the  grate 
surface,'  replied  Barr. 

" '  Oh,  I  don't  understand  all  these  new  f angled 
terms  that  you  are  using ;  I  am  more  used  to  the  prac- 
tical part  of  the  business.* 

" '  Well,  perhaps  you  are,  but  you  don't  show  it,' 
said  Barr.    '  Now  about  the  evaporation ;  what  do  you 


think  you  could  make  your  boiler  do?'  Barr  next  asked. 

"'The  boiler  I  have  will  easily  evaporate  41,000 
pounds  of  water.  The  number  of  tubes  show  that  it 
will  evaporate  more  water  than  the  other  boiler  that 
has  been  bid  upon.' 

"  '  That  settles  it !'  growled  Barr.  '  If  your  boiler 
will  evaporate  41,000  pounds  of  water  per  hour,  I  will 
throw  up  the  sponge  and  admit  that  your  boiler  takes 
the  cake.  I'll  tell  you,  gentlemen,'  said  he,  '  that  the 
average  rate  of  evaporation  is  below  34  pounds  per 
horsepower  and  the  standard  is  figured  as  34^^  pounds 
of  water  evaporated  per  hour  from  feedwater  at  a  tem- 
perature of  212  degrees  F.  into  steam  at  the  same  tem- 
perature. A  more  conservative  estimate  as  to  the 
evaporation  of  that  boiler  of  Sharp's  would  be  as  low 
as  2,600  pounds  of  water  under  the  same  conditions. 
As  for  the  tubes  making  a  difference,  I  will  admit  that 
I  do  not  know  what  point  Sharp  is  driving  at.' 

" '  It  is  just  this :  In  my  boiler  there  are  65,  3-inch 
tubes,  while  in  the  other  boilers  the  best  that  I  noticed 
was  56  3j^-inch  tubes.  If  that  don't  give  my  boiler  a 
greater  heating  surface  than  any  of  the  others,  I  would 
like  to  know  what  does?'  and  the  agent's  tone  had  a 
ring  of  confidence. 

"'How  is  that,  Barr?'  asked  Potter.  'That  looks 
as  if  the  other  boilers  were  not  up  on  tube  surface, 
don't  it?' 

" '  Yes,  I  guess  I  have  you  there  1'  joined  in  the 
agent  with  considerable  good  nature. 

"  '  Got  me  to  get  I'  snapped  Barr ;  '  those  other  boil- 
ers have  more  heating  surface  in  the  tubes  than  yours 
has.' 

" '  Do  you  mean  to  tell  these  gentlemen  and  myself 
that  there  is  more  surface  in  56  3j4-inch  tubes  than 
there  is  in  65  3-inch  tubes  ?  Why,  man,  what  are  you 
talking  about?' 

"  '  That's  right !'  replied  Barr ; '  go  it  while  you  have 
a  chancel  You  act  a  good  deal  like  a  young  turkey 
gobbler  the  day  after  Thanksgiving;  mighty  glad  to 
be  alive.  Now  there  is  more  heating  surface  in  56 
3>4-inch  tubes  than  in  65  3-inch  tubes;'  and  Ban- 
grabbed  a  piece  of  paper  and  began  to  figure  and  talk 
at  the  same  time.  '  This  calculation,'  said  he, '  is  taken 
on  a  basis  of  15  feet  as  the  length  of  the  tubes,  as  that 
is  the  nearest  in  whole  numbers  to  your  boiler.  Your 
tubes  have  110,271  square  inches  in  them  and  56  3J4- 
inch  tubes  of  the  same  length  would  have  110,835 
square  inches  or  a  difference  of  564  square  inches  in 
favor  of  the  3j^-inch  tubes. 

" '  Now,  gentlemen,'  went  on  Barr,  '  it  is  evident 
to  me  that  this  representative  does  not  understand  his 
business,  and  i  would  suggest  that  these  bids  be 
thrown  out,  and  new  ones  considered.' 

"  The  thing  was  put  to  a  vote  and  Barr's  suggestion 
was  adopted,  and  that  is  the  way  the  matter  stands 
today." 

"  Shure,  if  they  had  had  any  sinse  at  all,"  said  Dan, 
"  they  would  have  come  over  here,  and  Sam  would  have 
put  things  all  roight;  but,  begorry,  that  Barr  was  up 
ter  snuff  all  roight  I  " 


An  explosion  of  natural  gas  in  the  flouring  mill 
located  in  Decatur,  Ind.,  seriously  burned  three  em- 
ployes and  caused  a  fire  which  destroyed  the  mill,  en- 
tailing a  loss  estimated  at  $40,000,  and  10,000  bushels 
of  grain  were  consumed. 


March,  1905 


ENGINEERS'  REVIEW 


INDICATOR  CARDS. 

ADMISSION  LINES. 

By  W.  H.  Vincent. 

It  is  not  only  necessary  to  know  the  general  outlines 
of  the  different  types  of  cards,  but  it  is  also  necessary 
to  understand  the  meaning  of  tiie  diflferent  quirks  and 
turns  that  are  met  with  in  indicator  practice,  as 
each  line  has  a  distinct  bearing  on  the  action  of  the 
indicator,  the  steam  in  the  cylinder  and  the  valves. 

In  taking  up  the  different  lines  it  will  be  as  well 
to  begin  with  the  admission  line,  of  which  several 
different  effects  are  shown  in  the  illustrations.     One 


FIG.  1.     ADMISSION  LINES. 


end  of  a  diagram  is  shown  at  A,  Fig.  i,  which 
includes  the  compression  line  and  the  ad- 
mission line.  As  will  be  seen  the  pres- 
sure runs  up  suddenly  to  full  pressure.  This 
line  is  secured  by  adjusting  the  steam  valves  so  they 
open  fully  before  the  piston  begins  its  stroke,  or  be- 
gins to  move  away  from  the  cylinder  head.  This  in- 
volves the  question  of  lead,  the  amount  of  which,  the 
size  of  the  engine  and  the  speed  at  which  it  is  to 
run,  determine  to  a  great  extent. 

Lead  should  be  as  little  as  possible,  at  the  same 
time  allowing  the  admission  line  to  be  perpendicular. 
Sometimes  an  engine  is  given  enough  lead  to  admit 
steam  to  the  cylinder  a  little  before  the  piston  reaches 


cause  the  compression  line  to  extend  higher  than  2-3 
the  height  of  the  diagram. 

D  and  E  show  that  the  valves  open  late,  so  late  that 
the  piston  had  started  on  its  return  stroke  before  the 
valve  opened  at  all. 

F  Fig  2,  is  a  very  common  admission  line  and  is 
caused  by  the  compression  running  up  to  the  point 
C,  and  falling  away  again  because  the  piston  starts 
before  the  valve  opens. 

//  is  a  more  aggravated  form  of  the  same  trouble. 

The  loop  /  may  take  all  kinds  of  forms  according 
to  the  compression,  admission,  piston  speed  and  valve 
opening,  and  may  be  formed  by  excessive  compression 
as  shown  at  L.  Such  a  loop  is  usually  found  on  cards 
taken  from  single  valve  high  speed  engines  with  shaft 
governors,  when  compression  is  increased  as  the  load 
diminishes.  In  L  the  compression  line  extends  above 
the  steam  pressure  in  the  boiler  but  falls  when  the 
valve  opens.  Light  load  on  an  engine  is  shown  in 
the  diagram  M  but  the  compression  is  very  heavy. 

At  Fig.  3  there  is  considerable  compression  and  a 
loop  is  formed  at  the  point  O.  This  may  be  caused 
by  the  condensation  of  the  steam  in  the  cylinder,  thus 
causing  a  drop  in  the  pressure,  but  it  more  likely  in- 
dicates a  leak,  due  to  a  valve  lifting  from  its  seat,  or 
from  some  other  cause. 

P  shows  that  the  exhaust  valve  does  not  close  in 


FIG.     S.     COMPRESSION     LINES     DUE     TO     FAULTY    VALVE 
SETTING. 


FIG.  2.     ADMISSION  AND  COMPRESSION  LINES. 

the  end  of  the  stroke  which  gives  an  admission  line 
something  like  B.  This  practice  is  upheld  by  some 
engineers  and  condemned  by  others.  The  question  is 
this:  Is  it  better  to  cushion  the  piston  by  live  steam 
from  the  boiler,  and  thus  fill  a  space  that  might  have 
been  filled  with  exhaust  steam,  or  to  adjust  the  valves 
so  that  the  steam  having  already  done  work  may  do 
the  work  of  cushioning  the  piston?  The  latter  is  the 
better  way  without  doubt  and  a  practice  that  is  fol- 
lowed by  the  average  engineer. 

In  diagram  A  the  compression  line  shown  at  C  is 
such  as  may  be  obtained  by  adjusting  the  exhaust 
valves  to  cushion  the  exhaust  steam,  which  should  not 


time  to  cause  any  compression  whatever,  and  any 
engine  running  in  that  condition  would  undoubtedly 
have  a  disagreeable  pounding,  because  there  would 
be  no  compression  to  gently  bring  the  reciprocating 
parts  to  rest.  At  i?.the  exhaust  valve  does  not  close 
until  a  point  is  reached  on  the  return  stroke  allowing 
the  first  of  the  incoming  steam  to  blow  through  into 
the  exhaust  passage.  In  diagram  T,  the  exhaust  valve 
does  not  close  for  compression  or  until  the  piston  is 
well  on  the  forward  stroke,  so  that  the  live  steam 
is  blowing  right  through  the  valves  and  connot  keep 
the  pressure  up.  This  might  be  caused  by  an  eccentric 
slipping  which  would  make  the  valve  motion  late  and 
the  back  pressure  line  U  to  continue  straight  to  the 
end  of  the  stroke,  compression  being  entirely  out  of 
the  question  with  the  valve  in  such  a  position.  When 
the  piston  began  the  return  stroke  the  steam  valve 
had  not  opened,  but  the  exhaust  valve  had  closed  and 
the  pressure  run  down  to  the  point  V,  the  direction 
of  the  pencil  movement  being  traced  by  the  arrow. 
At  V  the  steam  was  admitted  suddenly  and  the  ad- 
mission line  ran  up,  leaving  the  loop  as  shown. 

The  sharp  point  at  X  on  the  diagram  W,  Fig.  4, 
indicates  too  much  lead.  There  is  no  advantage  in 
having  so  much  lead  and  the  engine  will  run  better 
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and  smoother  if  the  line  were  rounded  a  trifle  as  shown 
by  the  dotted  line  at  Y. 

At  A  the  point  of  release  is  shown.  The  loop  B 
indicates  a  very  early  cutoff,  causing  so  much  ex- 
pansion that  the  pressure  drops  below  the  atmospheric 
pressure  before  the  exhaust  valve  opens.  This  shows 
that  the  engine  is  woiicing  against  itself  and  the 
remedy  is  to  drop  the  steam  pressure.  With  diagram 
C  the  release  takes  place  at  P ;  if  it  had  taken  place 
later  on  at  £  the  diagram  would  have  taken  the  form 
shown  by  the  dotted  lines,  and  a  small  area  would 
have  been  saved  which  would  have  added  to  the  mean 
effective  pressure  of  the  card. 

A  proper  release  line  is  shown  in  diagram  F,  in 


FIG.  4.     RELEASE  LINES. 

which  the  release  occurs  early  enough  to  allow  the 
pressure  to  fall  nearly  to  the  line  of  counterpressure 
by  the  time  the  end  of  the  stroke  is  reached.  A 
diagram  like  that  shown  at  G  would  be  the  result, 
if  the  release  were  delayed  until  the  end  of  the  stroke. 
It  would  be  advisable  to  retain  the  full  area  if  it  were 
possible  to  carry  the  pressure  to  the  end  of  the  stroke, 
but  as  it  is  not,  because  some  of  the  area  must  be  lost 
in  expelling  the  exhaust  steam,  it  is  better  to 
retain  the  area  as  at  F  than  at  G.  It  is  also  preferable 
to  allow  the  pressure  to  diminish  as  in  the  diagram  F 
than  to  allow  the  steam  to  keep  on  doing  work,  be- 
cause there  must  be  a  point  where  the  piston  has  got 


FIG.  6.     RELEASE  AND  STEAM   LINES. 

to  come  to  a  stop  and  reverse  its  travel,  and  to  do  this 
smoothly  compression  is  applied  to  the  other  side 
of  the  piston.  It  is  evident  that  there  is  no  object  in 
carrying  steam  pressure  to  the  end  of  the  stroke  as 
would  be  the  case  in  diagram  G.  By  allowing  the 
pressure  to  fall  off  as  at  F  we  allow  the  release  to 
assist,  rather  than  oppose,  the  compression  in  bringing 
the  moving  parts  to  rest,  and  at  the  same  time  remove 
the  back  pressure  that  would  be  present  if  the  release 
were  as  shown  by  the  dotted  line  on  the  diagram  F. 
By  removing  this  back  pressure  the  piston  encounters 
less  resistance  in  getting  started  on  its  return  stroke. 


Quite  frequently  on  the  four-valve  type  of  engine 
a  compromise  is  made  something  like  the  diagram  H. 
When  an  engine  is  operated  condensing  the  advantage 
of  an  early  release  is  apparent,  as  is  shown  by  the 
diagram  /,  where  it  will  be  seen  that  a  prompt  realiza- 
tion of  the  vacuum  is  obtained  and  the  largest  part  of 
the  load  is  thrown  on  the  condenser.  If  the  exhaust 
valves  were  late  the  retarding  action  of  the  steam  in 
leaving  the  cylinder  would  result  in  the  loss  of  a 
large  area  of  the  vacuum  portion  of  the  diagram  as 
outlined  by  the  dotted  lines  of  diagram  K.  Under 
these  conditions  there  would  be  a  demand  for  a  later 
cutoff  which  means  a  greater  steam  consumption.  This 
is  because  when  the  cutoff  is  late  more  steam  is  ad- 
mitted and  of  course  has  to  be  expelled.  The  release 
line  will  then  have  a  different  appearance  than  any 
of  the  other  release  lines,  an  illustration  of  which 
is  shown  in  the  diagram  L,  Fig.  5.  ' 

The  steam  line  of  the  indicator  card  has  as  many 
variations  as  has  the  admission  line.  This  line  tells 
what  percentage  of  the  boiler  pressure  is  utilized  in 
the  cylinder  and  how  well  the  pressure  has  been 
maintained  up  to  the  point  of  cutoff.  Very  few  steam 
lines  will  show  up  as  well  as  that  produced  in  the 
diagram  M.  If  the  steam  line  of  a  diagram  does  not 
come  up  to  the  boiler  pressure,  the  difference  may  be 
determined  by  laying  on  the  diagram  a  scale  the  same 
as  that  of  the  spring  with  which  the 
diagram  was  taken.  There  are  a  large  num- 
ber of  engines  that  do  not  get  steam  at  anywhere 
near  the  boiler  pressure  that  they  ought,  but  with 
short  connections,  ample  passages  and  low  piston 
speed  a  very  large  percentage  can  be  realized.  If  the 
drop  in  the  steam  pressure  is  caused  by  small  steam 
pipes  or  high  speed  the  diagram  will  appear  like  that 
of  O,  Fig  5,  which  shows  that  the  steam  line  has 
fallen  away.  The  difference  between  the  beginning 
of  the  stroke  and  the  point  of  cutoff  is  in  this  case 
using  a  40  scale,  about  15  pounds,  which  is  altogether 
too  much.  One  thing  to  remember  is  that  steam  should 
not  flow  faster  than  8,000  feet  per  minute,  therefore 
the  cross  section  of  steam  pipe  and  passages  are  to 
the  sectional  area  of  the  cylinder  as  the  piston  speed 
is  to  8,000.  If  the  piston  speed  is  550  feet  per  minute, 
the  area  of  the  pipe  should  be  |^  of  the  cylinder 
area. 

The  diagram  P,  Fig.  5,  is  caused  by  a  small  steam 
pipe  and  a  large  steam  chest.  The  diagram  R  in  the 
same  figure  is  such  as  is  produced  by  a  very 
light  load,  the  load  being  so  light  that  there  is  no 
steam  line  at  all  to  speak  of.  This  is  because  the  valve 
closes  as  soon  as  it  opens  and  the  steam  in  the  clear- 
ance space  expanding  down,  produces  the  card  as 
shown.  Many  other  diagrams  might  be  given  show- 
ing the  different  steam  lines  that  are  obtained  under 
changing  conditions,  such  as  working  steam  full 
stroke,  overload,  fluctuating  load,  etc.,  but  enough  has 
been  given  to  give  a  general  idea  as  to  what  is  to 
be  expected  under  ordinary  conditions. 


To  find  the  horsepower  necessary  to  elevate  water  to 
a  given  height,  multiply  the  weight  of  the  water  ele- 
vated per  minute  in  pounds,  by  the  height  in  feet,  and 
divide  the  product  by  33,000.  An  allowance  should  be 
added  for  water  friction,  and  a  further  allowance  for 
loss  in  steam  cylinder,  say  from  20  to  30  per  cent. 
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THE  PARABLE  OF  AN  ENGINEER. 

BY  JOHN  H.  RYAN. 

rasmuch,  as  many  have  taken  in  hand  to  set  forth 
der,  a  narrative  of  things  that  have  occurred 
gst  us,  it  seemeth  good  to  me,  an  eye-witness,  to 
that  thou  mayest  laiow  the  verity  of  these  words, 
e  tannery  of  Fallon  was  like  unto  a  three-ring 
3  in  its  vastness.    The  size  thereof  was  not  always 

d  in  a  small  dungeon  there  still  struggles  and 
IS  a  four-valve  engine,  a  captive  from  the  land 
1  Fitchburg. 

cording  to  the  custom  of  the  country,  an  adjoin- 
ungeon  was  inhabited  by  an  unruly  captive  of  the 

•  tube  type,  whose  bleary  front  showed  the  brand 
in. 

d  the  tanner  looked  amongst  his  slaves,  and  dis- 
ing  an  one  with  greasy  habiliments  and  with  black 
;  comers  of  his  nose  ordered  that  he  be  brought 
5  him. 

len  the  slave  entered  the  presence,  he  was  ex- 
d  in  these  words: 

y  recompense  will  be  16  pieces  of  silver,  but 
hall  be  taken  from  thee  if  thou  dost  kick  against 
>ad. 

five  these  captives  to  your  charge  and  it  is  re- 
i  of  thee  to  fill  the  one  with  water  and  to  build 
eplenish  the  fire  and  to  keep  it  everlasting, 
d  oftentimes  thou  must  remove  the  ashes  and 
in  fuel. 

}u  shalt  also  oil  the  engine  and  pound  oakum  in 
aky  seams  of  the  vats  and  also  thou  wilt  repair 
achinery  even  unto  the  fifth  and  sixth  story. 
i  furthermore,  I  command  thee  to  arise  before 
■ightness  of  the  sun  and  to  have  these  things  in 
less  when  the  dial  marketh  the  seventh  hour. 
:  slave  bowed  his  head  and  his  back  to  his  mas- 
will  and  he  prophesieth  that  wonderful  things 
I  come  to  pass. 
•ily,  the  way  of  the  tanner    is  hard,    for  an  oil 

•  passing  that  way  deceiveth  him  and  sold  him  oil 
red  from  animals,  instead  of  that  which  comes 
out  of  the  earth. 

smuch  as  the  boiler  was  coated  with  grease  from 
sating  system,  the  slave  after  much  exhortation 
revailed  upon  to  put  soda  into  the  feedwater. 
IV  it  came  to  pass,  at  this  time,  that  a  shirt  boiling 
was  established  next  door. 

i  a  beautiful  hand-maiden  exercised  her  wiles 
liarmed  the  poor  slave !  Selah. 

IV  at  the  appointed  time  the  slave  was  hanging 
F  the  fourth-story  window  saying  to  the  maiden 
i  the  alley : 

:  thou  not  far  from  me,  for  better  is  one  day  in 
>urts  above  thousands." 

unearthly  pounding    and  roaring    as  of  many 

recalled  the  slave  back  to  earth. 
1  when  the  storm  had  abated  he  found  that  the 
md  oil  had  been  making  soft  soap  in  the  boiler. 
!  boiler  was  philanthropical     and    it    passed  a 
ire  of  suds,  that  it  had  no  use  for,  over  to  its  fel- 
iptive  in  the  next  dungeon. 

V  this  unexpected  kindness  so  exhilerated  the 
e  that  it  burst  its  bonds,  even  unto  the  bolts 

confined  its  head    and     Samson     was  himself 


When  the  reaction  came,  the  slave  found  that  his 
charge  had  a  broken  crank,  a  bent  connecting-rod,  a 
brdcen  crosshead  and  an  open  ended  cylinder. 

Verily,  there  was  weeping  and  gnashing  of  teeth 
from  the  hundred  men  laying  idle  for  two  weeks. 

And  the  slave  to  all  defamation  replied  in  a  loud 
voice : — 

"Is  it  meet  that  I  should  be  examining  the  skin  of  a 
heifer  on  the  fourth  floor  and  yet  know  when  the 
boiler  has  had  a  liquid  sufficiency  ?" 

And  to  the  doubtful  ones  on  the  outside,  with  an  op- 
tical closure,  he  said : — 

"Know  you  me  not  as  a  truthful  man?" 

The  tanner  was  wroth  and  he  said :  "Woe  is  me.  I 
must  have  another  slave  to  attend  the  boiler  so  that  the 
work  in  my  place  may  not  be  so  discontinued  again." 

There  was  rejoicing  amongst  the  laborers  when  the 
iron  monster  was  once  more  harnessed  to  its  work. 

And  their  cups  were  filled  to  overflowing  when  the 
herald  announced  the  nuptials  of  the  hand-maiden  and 
the  slave. 

For  now  the  slave  would  stick  closer  than  a  brother 
to  his  charge  and  all  would  run  as  smoothly  as  a 
gentle  zephyr  through  the  waving  maize. 

And  it  was  so. 


Condensed  History  of  the  Steam  Engine. 

Papin,  of  France,  was  the  first  (in  1690)  to  operate 
a  piston  by  steam,  which  acted  only  on  one  side  of  the 
piston.  He  also  invented  the  safety  valve.  He  was 
bom  in  1650,  died  1710.  Savery,  1697,  first  employed 
steam  power  in  doing  useful  work.  His  piston,  like 
Papin's,  took  steam  on  one  side  only,  the  pressure  of 
the  atmosphere  being  admitted  to  the  other  side. 
James  Watt  was  the  first  to  make  the  complete  steam 
engine,  or  the  existing  forms  in  which  steam  acts  on 
both  sides  of  the  piston.  He  also  made  the  steam  con- 
denser, the  governor,  the  walking-beam,  applied  the 
flywheel,  and  nearly  all  the  parts  of  the  modern  en- 
gine. He  was  born  in  1736,  died  1819.  He  made  a 
rotary  steam  engine  in  1782,  and  patented  a  locomotive 
in  1784.  In  i&)4  Trevlthick  and  Vivian  operated  a 
locomotive  which  traveled  five  miles  an  hour,  with  a 
load  of  ten  tons.  Cook,  in  1808.  used  fixed  engines 
and  ropes  to  draw  railway  cars.  Blatchett  and  Hedley, 
in  1813,  discovered  that  smooth  locomotive  wheels 
might  be  used  on  railways,  instead  of  toothed  wheels 
and  toothed  rails,  before  required.  George  Stevenson, 
1825,  made  railway  locomotion  successful  by  adapting 
the  locomotive  to  variable  speeds  and  loads  by  means 
of  the  blastpipe,  and  by  introducing  the  tubular  boiler, 
which  latter  was  suggested  to  him  and  invented  by 
Booth,  1829.  The  first  competitive  trial  of  locomotives 
on  the  Liverpool  and  Manchester  Railway  took  place 
Oct.  6,  1829,  which  established  the  superiority  of  Ste- 
venson's locomotives,  and  inaugurated  the  art  of  rail- 
way communication. 

The  first  steamboat  actually  employed  in  business 
was  a  small  vessel  built  by  John  Fitch,  of  Pennsylvania, 
1790,  worked  on  the  Delaware;  speed,  seven  and  one- 
half  miles  per  hour.  Robert  Fulton's  steamboat,  the 
"  Claremont,"  made  her  first  trip  from  New  York  to 
Albany  August.  1807 :  speed,  five  miles  per  hour.  The 
first  steam  vessel  to  cross  the  Atlantic  was  the  "  Savan- 
nah," in  1819,  from  Savannah  to  Liverpool,  in  26 
days.     In  1838  the  "  Sirius "  arrived  at  New  York, 
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17  days  from  London,  and  the  "  Great  Western,"  17 
days  from  Bristol. 

In  1814  a  locomotive  built  by  Stevenson,  in  Eng- 
land, traveled  at  the  rate  of  but  six  miles  an  hour.  On 
September  14,  1891,  a  train  on  the  New  York  Central 
and  Hudson  River  Railroad  covered  the  distance  from 
the  Grand  Central  Depot  to  East  Buffalo  —  436  miles 
—  in  426  minutes.  Actual  running  time,  61.44  miles 
per  hour;  weight  of  train,  230  tons. 

The  largest  locomotive  in  the  world  is  No.  151,  in 
service  on  the  P.  B.  &  E.  R.  R.  It  weighs  225,000 
pounds  on  the  drivers  alone,  and  was  built  by  the 
American  Locomotive  Works,  Pittsburg,  Pa. 

The  steamer  Victorian  building  at  Belfast  for  the 
Allan  Line  will  sail  on  her  maiden  voyage  to  Montreal 
in  a  few  weeks.  She  will  be  the  first  passenger 
steamer  to  be  equipped  with  turbines  to  cross  the  At- 
lantic ocean. —  Exchange. 

ELECTRICITY  FOR  ENGINEERS. 

MOTOR  OVERLOAD  STARTERS. 
BY    JOS.   VAN   ALLEN. 

When  a  motor  is  placed  in  a  shop  or  elsewhere,  it 
is  generally  with  the  understanding  that  it  has  about 
so  much  work  to  perform  and  will  therefore  do  so 
many  horsepower  of  work.  In  about  75  per  cent  of 
the  establishments  the  motor  is  hardly  started  before 
additional  work  is  thrown  on  and  in  a  short  time  the 
motor  is  laboring  under  a  heavy  load. 


FIG.  1.  OVERLOAD  MOTOR  STARTER. 

When  a  motor  is  working  under  a  heavy  load,  if  for 
any  cause  the  load  is  suddenly  increased,  the  motor 
will  receive  an  increase  in  the  current.  To  guard 
against  accident  due  to  this  cause,  a  circuit  breaker 
is  wired  in  on  the  line. 

The  circuit  breaker  is  a  safety  device,  which  auto- 
matically opens  a  circuit  when  the  current  exceeds  a 


given  value.  The  action  is  this :  When  the  excessive 
current  sets  up  a  magnetic  force  strong  enough  to 
overcome  the  power  of  a  spring  holding  two  contact 
pieces  together,  their  contact  is  broken.  The  same 
principle  is  applied  to  a  device  known  as  the  overload 
motor  starter.  The  connections  of  one  type  are  shown 
in  Fig.  I.  As  the  figure  shows  the  main  line  A  is  con- 
nected to  the  terminal  B  of  the  switch  C  by  the  wire 
and  fuse  block  D  and  E.  The  terminal  F  is  connected 
to  the  line  wire  G  by  means  of  the  wire  H  and  the  fuse 
block  /.  A  wire  running  from  the  terminal  K  connects 


FIG.  2.  ANOTHER  TYPE  OF  OVERLOAD  MOTOR  STARTER. 

with  the  magnet  L,  while  from  the  switch  terminal 
M  a  wire  connects  with  the  lower  brush  of  the  mo- 
tor A^ 

The  entire  current  from  the  main  line  runs  through 
the  magnet  L  as  it  passes  on  through  the  motor. 
The  starting  switch  O  is  connected  to  the  magnet 
L  as  shown,  which,  when  moved  over  to  the  contact 
P,  continues  on  through  the  resistance  R,  around  to 
the  top  brush  of  the  motor  through  the  wire  S.  The 
current  then  passes  through  the  motor  armature  to 
the  wire  T,  through  the  switch  C.  and  on  the  main 
wire  G. 

From  the  contact  P  of  the  resistance  contact  a  wire 
is  run  to  the  magnet  U  and  then  through  the  wire  V 
to  the  left-hand  field  winding  of  the  motor  N,  thence 
through  the  right-hand  field  and  on  to  the  wire 
T  through  the  wire  W. 

The  wiring  so  far  has  been  the  same  as  the  motor 
starter  taken  up  in  the  last  paper,  the  office  of  the 
magnet  U  being  the  same,  i.  e.,  it  holds  the  lever  O 
up  against  the  magnet  with  a  force  stronger  than  the 
spring  which  is  connected  to  the  lever  O  and  tends  to 
pull  the  lever  back  into  the  starting  position.  The 
magnet  L  is  an  addition,  however,  and  as  has  already 
been  said,  carries  the  whole  current.  Consequently 
when  the  current  increases,  its  strength  increases. 
When  this  is  enough  to  lift  the  armature  X,  a  connec- 
tion is  made  with  the  contacts  Y  Y,  and  the  magnet  U 
is  short-circuited  and  loses  its  strength,  which  permits 
the  spring  to  swing  the  lever  0  back  into  the  starting 
position,  and  so  stops  the  motor.  The  office  of  the 
magnet  L  is  to  shut  off  the  current  from  U  when  the 
current  passing  through  the  motor  is  too  strong  foi 
the  motor  or  strong  enough  to  lift  the  armature  X. 
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The  magnet  L  is  of  course  adjusted  to  operate  with 
currents  of  different  voUage. 

When  a  motor  is  provided  with  such  a  starter  the 
main  switch  C  is  opened,  and  then,  as  soon  as  the  cur- 
rent through  the  magnet  ceases,  the  magnet  C  loses  its 
strength  and  the  spring  swings  the  lever  back  to  the 
starting  position.  With  the  overload  starter  it  is  pos- 
sible to  stop  the  motor  by  simply  lifting  the  armature 
A'  and  short-circuiting  the  coil  U.  This  is  a  practice 
that  should  not  be  followed  because  the  circuit  con- 
nection between  the  lever  0  and  the  contact  P  is 
broken,  while  the  full  current  is  passing,  which  causes 
considerable  sparking  at  the  contact  P.  This  will,  of 
course,  get  so  rough  in  time  that  it  will  prevent  the 
switch  from  working  freely. 

Another  type  of  overload  magnet  is  shown  in  Fig. 
2,  the  connections  to  the  motor  being  the  same,  but  the 
action  and  make  of  the  magnet  is  diflferent.  The  wire 
A  connects  to  the  main  wire  of  the  line  through  the 
main  switch  and  fuse  block.  The  wire  B  connects  to 
the  top  brush  of  the  motor,  and  the  wire  C  nms  to  the 
left-hand  field  of  the  motor,  the  resistance  terminal  D 
being  connected  to  the  coil  magnet  E  in  the  usual  way. 
The  action  of  this  overload  magnet  is  as  follows :  The 
end  of  the  lever  F  rests  upon  a  contact  piece  which  is 
connected  to  the  coil  G,  so  tiiat  the  current  passes 
from  D,  when  the  motor  is  running,  through  the  lever 
H,  through  F  to  the  magnet  and  on  to  the  line 
through  A. 

The  magnet  G  is  of  the  solenoid  type  and  tends  to 
lift  the  plunger  /.  When  the  main  current  becomes 
strong  enough  the  plunger  is  raised  and  in  striking 
the  lever  throws  the  catch  out  of  engagement  with 
a  pin  on  the  lever  F,  which  immediately  flies  up,  due 
to  the  tension  of  a  spring.  This  breaks  the  contact  at 
L  between  the  magnet  and  the  lever  H  and  so  opens 
the  circuit  through  the  motor  armature.  A  device  is 
used  and  so  set  as  to  cause  the  plunger  /  to  lift  with 
different  strengths  of  current. 

It  is  as  well  to  state  now  as  at  any  other  time  that  it 
is  advisable  to  use  the  fuse  blocks  between  the  main 
switch  and  the  line  wires,  because  they  aflFord  addi- 
tional protection  and  act  in  an  altogether  different  way 
from  the  overload  magnet.  The  overload  magnet  re- 
sponds to  a  sudden  increase  in  current,  if  only  for  a 
short  time  and  so  gives  complete  protection  to  the  mo- 
tor. The  fuse,  however,  will  not  respond  to  the  sud- 
den rushes  of  current  because  it  requires  time  to  heat 
the  fuse  wire  to  a  point  of  melting,  therefore  a  con- 
tinuous excess  current  will,  if  continued,  melt  the  fuse. 

The  fuses  are  made  to  melt  with  a  comparatively 
small  current,  and  the  overload  magnet  is  set  so  as 
to  act  with  a  considerably  stronger  current.  The  fuse 
protects  against  an  increase  in  current  due  to  a  con- 
tinuous overload,  while  the  overload  magnet  will  pro- 
tect the  motor  against  a  sudden  overload  of  greater 
magnitude.  For  large  motors  a  circuit  breaker,  men- 
tioned at  the  beginning  of  this  article,  is  used  which 
acts  in  the  same  manner  as  the  overload  magnet  in  the 
motor  starters  already  taken  up. 


REPRESENTATIVE     MEN     FRQM    THE 
ENGINE  ROOM. 

The  subject  of  this  sketch,  Mr.  H.  E.  Huntington, 
was  born  at  Valparaiso,  Ind.,  June  ist,  1868. 

His  first  experience  with  steam  boilers  and  engines 
was  in  1884.  AUhough  quite  young  he  accepted  a 
position  with  the  Tulill  Spring  Co..  at  Hammond,  Ind., 
as  fireman.  He  kept  this  position  until  1887.  He  then 
moved  to  Omaha,  Neb.,  to  accept  a  position  with  a  re- 
fining company.  His  next  position  was  with  Armour 
&  Co.  of  Chicago,  111.,  in  i8<)o.  taking  charge  of  the 
machinery  of  the  fertilizer  department,  and  in  1892  was 
promoted  to  the  position  of  assistant  engineer  in  charge 
of  their  largest  refrigerating  plant,  where  he  remained 
until  1894.  Mr.  Huntington  next  accepted  a  position 
with  Swift    Co..  also  of  Chicago,  as  engineer  in  charge 


On  one  square  foot  of  grate  can  be  burned  on  an 
average  from  10  to  12  pounds  of  hard  coal,  or  18  to  20 
pounds  soft  coal,  per  hour,  with  natural  draft.  With 
forced  draft  nearly  double  this  amount  can  be  burned. 


H.    E.   HUNTINGTON. 

of  their  refrigerating  plant  No.  i.  remaining  there 
until  1897,  when  he  went  to  the  Continental  Packing 
&  Provision  Co.,  Chicago.  In  1898  he  removed  to 
Steubenville,  Ohio,  to  accept  a  position  as  chief  en- 
gineer of  Kochnline  Bros".  Ice  &  Cold  Storage  Co. 
While  with  this  company  he  installed  an  ice  skating 
rink,  which  proved  a  successful  investment.  This 
plant  changed  hands  in  1900  and  Mr.  Huntington, 
being  enthusiastic  and  desiring  much  experience,  ac- 
cepted a  position  with  the  Riverside  furnace  of  the  Na- 
tional Tube  Co.,  as  master  mechanic,  but  six  months 
was  all  he  desired  of  furnace  work.  He  then  removed 
to  Huntington,  W.  Va.,  to  accept  his  present  position, 
which  is  with  the  Consumers'  Ice  &  Cold  Storage  Co., 
as  chief  engineer. 

Mr.  Huntington  is  an  expert  indicator  operator. 
He  has  the  tinest  indicating  outfit  which  money  can 
buy,  and  has  indicated  nearly  every  engine  in  his  sec- 
tion of  the  countrv. 
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Keaden  are  cordially  icoucsted  to  contribute  to  tbia  department  We 
pay  for  all  letters  used.  Write  as  you  would  to  a  friend,  or  as  yon 
would  talk.  Correct  spellins  and  perfect  Krammar  ate  unnecessary. 
IntereatioE  experiences,  new  kinks  and  ways  of  doins  work,  comment 
on  other  letters  and  articles  on  subjects  pertainins  to  the  production, 
transmission  and  use  of  power  sre  accepUble.  Illustrations  add  to  the 
value  of  dewriptlve  articles.  Plain  pencil  sketches  are  sufficient.  Each 
sheet  should  bear  the  names  of  the  article  and  the  author.  We  want  to 
bear  from  YOU. 

A  Correction. 
On  page  58  of  the  February  issue  an  error  was  made 
in  the  sketch  shown  in  Fig.  2.    The  base  line  should 
have  been  curved  the  same  as  in  Fig.  i,  in  order  to  fit 
the  circle  of  the  commutator. — Editor. 


Sjmchronizing  Alternators. 
Editor  of  the  Engineers'  Review : 

The  article  in  a  recent  Review  about  synchroniz- 
ing alternators,  brings  to  mind  a  device  we  have  for 
synchronizing  alternators  driven  by  Corliss  engines. 

I  do  not  claim  anything  new  or  original  in  this  de- 
vice, yet  it  may  be  of  use  to  some  engineer  who  wants 


c^^Htfo)  n 


^^Woj 
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to  synchronize,,  and  does  not  know  just  how  to  go 
about  it. 

I  had  always  thought  that  connecting  alternators  in 
parallel  was  something  to  be  dreaded  and  went  about  it 
with  fear  and  trembling.  Our  engines  were  of  the 
same  make  and  type,  although  they  were  of  different 
size  and  speed  and  having  heard  of  so  many  large  sta- 
tions having  difficulties,  I  was  afraid  they  would  not 
stay  together,  owing  to  the  different  speeds  and  crank 
throw. 

One  is  a  12  x  30-inch  running  100  revolutions  and 
the  other  16  x  36-inch  cylinder  running  85  revolutions 
a  minute.  I  find,  however,  there  is  no  trouble  as  long 
as  the  generators  are  running  at  the  same  speed,  and 
you  have  some  positive  way  of  changing  the  speed  of 
the  engines  in  synchronizing.  I  send  three  sketches 
showing  how  the  governors  are  arranged  for  regulat- 
ing the  speed  while  running. 

On  the  12  X  20-inch  engine  I  have  the  rig  shown  in 
Fig.  I.  It  is  a  light  iron  bar  about  16  inches  long 
with  notches  an  inch  apart  and  a  hollow  weight  made 


of  bicycle  tubing  filled  with  shot.    This  engine  we 
use  in  the  day  time  and  for  small  loads  late  at  night. 

Fig.  2  shows  the  rig  used  on  the  16  x  36-inch  en- 
gine and  is  somewhat  different  from  the  other.  It  is 
used  in  making  extra  fine  adjustments  of  speed,  and 
was  made  from  material  found  in  the  junk  pile.  The 
bar  is  the  feed  rod  taken  from  on  old  arc  lamp,  screwed 
into  the  rocker  arm  of  the  governor.  Arranged  to 
slide  along  on  this  is  the  gear  train  taken  from  the 
same  lamp,  to  which  is  attached  a  hollow  weight  made 
from  a  small  tin  can.  Into  this  can  we  put  shot  to  get 
the  desired  weight.  A  is  a.  gear  and  pinion,  the  pinion 
meshing  with  the  rack  teeth  on  the  rod.  B  is  a  wheel 
and  pinion,  the  pinion  meshing  with  gear  A.     C  is  a 


FIG.  S.    ANOTHER  SPEED  REGULATOR. 

Steel  spring  attached  to  the  frame  and  pressing  on  B 
to  act  as  a  brake  to  hold  it  in  any  position  in  which 
it  may  be  left. 

Fig.  3  is  a  plain  view  showing  the  arrangement  of 
the  different  parts.  By  having  the  weight  arranged  in 
this  manner  it  is  possible  to  make  a  micrometer  ad- 
justment. 

Our  alternators  are  60  cycle,  rtmning  720  revolu- 
tions a  minute  and  I  have  had  the  speed  so  near  to 
synchronism  that  there  would  be  but  one  pulsation  of 
the  lamps  in  30  seconds,  which  gave  ample  time  for 
any  ordinary  man  to  throw  the  switch,  although  I  do 
not  usually  try  to  get  it  finer  than  one  pulsation  in  10 
seconds.    It  will  be  noticed  by  examining  the  illustra- 


FIG.    8.     PLAN    VIEW    OF    REGULATING    DEVICE. 

tions  that  moving  out  the  weight  in  Fig.  i,  increases 
the  speed  of  the  12  x  30-inch  engine,  while  moving  oat 
that  in  Fig.  2,  decreases  the  speed  of  the  16  x  36  en- 
gine, thus  giving  a  very  wide  range  of  speed  regulation 
which  is  found  to  be  necessary  in  coupling  one  set 
running  empty  with  the  other  loaded.  If  the  difference 
in  speed  between  the  two  is  so  great  that  they  will  nd 
come  together,  we  transfer  some  of  the  load  from  the 
loaded  machine  to  the  other  although  this  is  hardly 
ever  necessary.  We  do  not  try  to  govern  the  speed 
by  the  throttle  in  synchronizing,  as  the  adjustable  gov- 
ernor is  much  more  to  be  preferred. 

In  throwing  them  together  we  usually  make  a  coarse 
adjustment  with  Fig.  i,  and  then  bring  it  down  fine 
with  Fig.  2. 
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•ly  we  attempted  to  run  the  machines  sepa- 
i  divide  the  circuits  between  them,  but  found 
ible  to  always  divide  the  load  so  as  to  give 
bine  its  proper  share  and  to  change  a  circuit 

machine  to  the  other ;  using  a  double  throw 

was  necessary  to  make  a  flicker  in  the  lights 
ised  every  one  to  begin  asking  questions  and 
know  what  made  the  lights  go  out  and  on 
ht 

irly  always  synchronize  in  changing  machines 
found  how  easy  it  is,  and  we  can  change  any 
f  times  each  evening  and  none  of  the  custom- 

the  difference. 

)f  the  wise  ones  imagine  one  machine  makes 
Its  than  the  other  and  by  transferring  in  this 

don't  know  which  machine  is  running  and 

ppy- 

sferring  the  load  from  one  machine  to  the 
er  getting  them  in  parallel  we  decrease  the 
me  and  increase  the  other,  each  one  about  the 
unt  so  as  to  keep  the  voltage  constant.  Soon 
lave  all  the  load  and  the  other  none,  then  the 
laving  no  load  is  open  circuited  at  the  switch 
I  its  engine  shut  down.  In  starting  a  second 
Shese  tactics  are  reversed  until  each  has  its 
the  load. 

y  intention  to  replace  the  weight  on  Fig.  2 
lall  direct  current  reversable  motor  geared  to 
irith  a  worm  and  taking  off  the  brake  C  have 
so  wired  that  it  can  be  controlled  from  the 
ard,  taking  current  from  the  exciter  circuit, 
leme  works  all  right  you  may  hear  from  me 
this  subject.  I.  M.  Reeve. 


Familiarity  Breeds  Contempt. 

the  Engineers'  Review : 

itorial  "  High  and  Low  Water  Alarms  "  in  a 

le  of  the  Ejigineers'  Review  speaks  volumes. 

:  times  one  reads  it  the  more  good  meat  is 

I  still  no  bone  appears. 

is  no  doubt  whatever  that  when  one  reads 

explosion  of  a  boiler  or  boilers,  nine  cases 
ery  ten  the  damaged  boiler  was  rigged  up 
i  of  the  latest  and  best  safety  appliances  on 
t,  especially  with  safety  water  columns,  etc., 
se  a  boiler  or  an  engine  is  trimmed  out  with 
afeties  does  not  prevent  it  from  exploding  or 
Dm  injury. 

:hese  appliances  are  all  right,  the  attendants 
That  is  the  rub.  Take  the  phrase,  "  Necessity 
ther  of  invention,"  and  "familiarity  breeds 
'  These  little  phrases  hit  nearly  all  of  us. 
get  so  used  to  a  thing  that  we  pay  hardly 

attention  to  it.  Then  along  comes  the  con- 
—  a  smashup  or  a  blowup,  or  both,  and  gen- 
ie lives  go  along  with  it.  Here  is  where  the 
jet  it  in  the  neck  as  well  as  the  guilty ;  both 
:r. 

1885  when  I  was  just  starting  in,  the  water 
jage  cocks  were  something  similar  to  what 
the  Mississippi  gage  cock.  The  operation 
)f  pushing  a  stem  against  the  pressure.  This 
ne,  so  by  laying  a  stick  against  the  "pushing 
continuous  jet  of  steam  came  out  and  when- 
•  showed  up,  the  pump  was  stopped.  This 
'.  upper  cock. 


The  next  thing  we  came  across  was  the  glass  water 
gage.  By  watching  and  depending  on  the  glass  en- 
tirely, the  gage  cocks  were  never  used,  except  when 
the  glass  broke.  The  next  thing,  out  came  a  water 
column  with  gage  cocks,  glass  gage  and  a  whistle. 
Then  two  whistles,  one  for  high  and  one  for  low  water 
alarms.  Everything  was  dropped  then  and  all  de- 
pendence put  in  the  whistle.  Next  we  had  a  boiler 
explosion,  cause  unknown,  etc. 

Firemen  don't  like  to  be  called  down  by  their  supe- 
riors, and  when  the  alarm  on  the  column  goes  off  the 
boss  hears  it.  He  knows  the  limit  is  reached  in  the 
boiler  house,  either  too  high  or  too  low.  The  fireman 
hates  to  hear  it  himself  so  he  then  either  pays  more 
attenticm  to  the  alarm,  or  neglects  it  more  than  ever. 
Either  way  makes  it  inconvenient  or  unhandy  for  the 
fireman. 

I  stepped  into  the  boiler  house  one  day  at  a  near 
by  plant  and  noticed  everything  seemed  to  appear  up 
to  date  as  far  as  the  "trimmings"  were  concerned. 
The  safety  water  coltmm  was  fixed  so  as  to  blow  at 
low  water,  which  was  exactly  one  gage  in  this  instance. 
The  boilers  were  running  light  when  I  stepped  in  and 
Mr.  Fireman  was  taking  things  easy.  The  boilers  were 
popping  off  at  no  pounds  and  the  furnace  doors  stand- 
ing wide  open.  All  at  once  without  a  signal  to  the 
fireman  a  heavy  load  was  put  on,  calling  for  all  the 
steam  the  two  boilers  could  generate.  The  fireman 
jumped  up  and  began  to  heave  in  coal.  When  he  got 
through  this  i6-bushel  task  the  steam  had  dropped  to 
85  pounds  and  the  water  showed  about  ^-inch  in  the 
glass  and  the  steam  kept  on  falling  a^well  as  the 
water.  To  put  the  injector  on  would  make  matters 
worse  so  far  as  pressure  was  concerned.  I  looked  up 
and  saw  a  piece  of  gunny  sack  tied  on  top  of  the  water 
column  and  it  looked  as  if  the  steam  was  leaking 
through.  The  fireman  told  me  he  tied  the  sack  on  the 
whistle  to  keep  the  thing  from  making  a  racket.  I 
would  not  know  what  to  call  this  class  of  deception. 

Now  had  this  whistle  been  free  to  work,  it  would 
have  notified  the  attendant  long  before  the  load  came 
on,  that  he  was  neglecting  his  work.  This  is  one  of  the 
worst  features  a  safety  water  column  has,  viz.,  it  can 
be  doctored  to  suit  the  whims  of  the  attendant,  etc. 
You  fool  with  or  try  to  retard  the  workings  of  any- 
thing mechanical  in  the  automatic  line  and  you  will 
automatically  get  the  worst  of  it  every  time. 

Gage  cocks,  water  glasses,  water  columns,  both  safe- 
ty and  otherwise,  are  good  things  and  a  necessity,  but 
if  you  neglect  them  or  get  careless  they  are  practically 
useless.  F.  C.  H. 


Alarm  Water  Columns. 

Editor  of  the  Engineers'  Review : 

From  the  editorial  in  a  recent  issue  it  seems  that 
Prof.  Cooley  has  a  wide  reputation  as  a  mechani- 
cal engineer  and  no  doubt  he  thinks  he  knows  what  he 
is  talking  about.  Now  is  the  safety  water  column  less 
safe  than  the  nonsafety  column,  or  is  any  column  of 
any  use  when  not  properly  cared  for  ?  Is  not  a  column 
without  a  whistle  just  as  liable  to  clog  up  as  the  one 
with  a  whistle?  I  fail  to  see  what  column  will  be 
safe  if  the  engineer  fails  to  blow  it  out  as  often  as  is 
necessary. 

So  far  as  I  can  see  the  safety  column  is  O.  K.  and 
makes  an  engineer  watch  his  water  more  closely  than 
as  if  there  were  no  whistle.     For  one  thing,  it  keeps 
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careless  men  from  getting  water  up  in  the  smokestack, 
or  as  the  boys  say,  4  gages  in  the  smokestack,  and 
also  from  getting  too  low.  I  have  had  experience  with 
the  safety  and  nonsafety  column  and  I  think  I  had  to 
give  one  as  much  blowing  out  as  the  other.    W.  E.  S. 

High  and  Low  Water  Alarms. 

Editor  of  the  Engineers'  Review : 

Seeing  a  statement  made  by  Prof.  M.  E.  Cooley 
in  the  December  issue  of  the  Review  regarding  high 
and  low  water  alarms,  and  being  of  the  same  opinion 
as  he  in  regard  to  their  use,  I  can't  help  but  see 
that  the  law  providing  for  their  use  is  one  of  the 
biggest  fool  laws  ever  enacted  by  any  legislature. 
The  law  was  probably  intended  all  right,  but  inten- 
tion don't  bring  results.  In  the  first  place  they  tend 
to  make  a  certain  class  of  engineers  careless  and 
negligent.  Of  course  this  is  no  fault  of  the  device,  but 
some  men  rely  on  them  just  the  same.  I  know  a  case 
in  plain  sight  of  the  plant  where  I  am  employed  where 
the  engineer  builds  a  roaring  fire  under  his  boilers,  and 
then  goes  to  some  other  part  of  the  plant  and  talks 
with  some  employe  until  the  low  water  alarm  sounds, 
when  he  will  start  his  pump  full  blast.  If  there  hadn't 
been  any  alarm  on  his  boilers  he  would  have  been  more 
careful  and  not  depended  on  the  whistle  to  tell  him 
where  the  water  level  was,  and  it  would  have  been 
better  for  all  concerned.  There  are  hundreds  of  plants 
run  in  this  reckless  way  and  the  low  water  alarms 
help  it  along.  I  am  running  my  plant  1 1  hours  a  day 
and  try  to  kpep  a  constant  water  level  and  don't  need 
a  low  water  alarm  to  tell  me  when  to  start  or  stop 
the  pump.  Although  there  is  one  on  my  boiler  it  has 
no  more  business  there  than  a  cow  in  a  barn  has  for 
a  bell.  F.  E.  Warfield. 


More  About  High  and  Low  Water  Alarms. 
Editor  of  the  Engineers'  Review : 

In  a  recent  issue  I  notice  an  article  stating 
that  Prof.  M.  E.  Cooley,  of  Ann  Arbor,  Mich.,  con- 
demns the  use  of  safety  water  columns  and  that  he  is 
going  to  ask  the  next  legislature  to  repeal  the  law  that 
compels  their  use. 

I  am  very  much  surprised  that  Prof.  Cooley  has 
allowed  himself  to  be  quoted  as  sanctioning  such  re- 
peal. As  far  as  the  law  is  concerned  it  has  little  or  no 
value  as,  outside  of  a  slight  stimulation  to  trade  when 
it  was  first  passed,  it  has  not  influenced  their  use  to 
any  appreciable  extent.  I  am  in  a  position  to  state 
that  the  sale  of  these  devices  in  states  where  their  use 
is  not  compulsory  is  as  great,  or  even  greater  than  in 
Michigan  or  Ohio,  in  fact  something  like  20,000  safety 
water  columns  of  one  prominent  make  alone  were  sold, 
to  say  nothing  of  the  hundreds  of  other  makes,  before 
any  state  had  passed  laws  compelling  their  use.  In 
this  day  and  age  any  device  that  there  is  any  advantage 
in  using  will  be  used,  law  or  no  law. 

I  also  note  what  your  article  says  about  the  use  of 
safety  water  columns  having  a  tendency  to  increase  the 
duties  of  engineers  and  firemen.  In  some  of  the  small 
plants  I  admit  this  is  true,  but  it  is  in  these  small  plants 
that  the  employe's  attention  is  not  all  required  to  keep 
the  engine  in  order.  In  .such  places  I  do  not  think  it  is 
unreasonable  to  expect  the  employe  to  put  his  time  in 
doing  something  besides  holding  down  an  old  chair. 
In  places  where  inexperienced  men  are  in  charge  of 
steam  plants  the  safety  water  column  is  as  reliable,  as 


much  to  be  trusted  and  will  be  found  as  much  of  a  safe- 
guard as  the  safety  valve,  the  steam  gage  or  water 
glass.  If  you  do  not  think  so  just  step  into  some  small 
plant  and  blow  the  low  water  alarm  and  you  will  find 
more  people  on  the  alert,  more  heads  poked  into  the 
engine  room  than  the  blowing  off  of  the  safety  valve 
ever  caused. 

If,  as  your  article  states,  improved  devices  tend  to 
make  employes  more  careless,  you  will  have  to  admit 
that  governors  should  not  be  used  and  all  engines 
should  be  handled  with  the  throttle.  Engineers  have 
been  known  to  trust  these  governors  and  said  gover- 
nors have  proven  false  to  the  sorrow  of  all  concerned. 
Safety  valves  should  be  discarded  because  they  have 
been  known  to  get  stuck  in  their  seats  and  refuse  to 
open.  Their  obstinacy  is  so  great  that  boilers  have 
been  known  to  explode  and  the  valves,  boilers  and  men 
have  been  blown  over  into  the  next  county. 

Again;  why  will  engineers  persist  in  using  sight- 
feed  oilers  when  the  oil  is  liable  to  chill  or  a  little  dirt 
get  in  and  stop  the  feed,  causing  a  melted  crankpin  box 
or  a  ruined  cylinder?  Far  better  that  the  oil  be  used 
with  a  pail.  And  how  about  pumps  and  injectors  that 
engineers  start  working  and  that  get  that  "tired  feel- 
ing^' and  stop  when  least  expected  or  desired? 

So  I  might  mention  many  other  safety  devices  and 
improvements  such  as  automatic  stops  on  elevators 
(the  boy  will  always  stop  when  he  gets  to  the  top  and 
when  he  comes  down  the  ground  will  stop  him)  ;  the 
guard  around  the  open  belt  that  some  careless  or 
drunken  fellow  will  persist  in  falling  over  or  crawling 
under;  the  steam  gage  that  is  absolutely  correct  even 
if  it  is  "light"  37  pounds ;  the  water  gage  with  the  low- 
er connection  stopped  up  and  the  top  valve  shut;  the 
water  relief  valve  on  the  cylinder  that  is  set  at  100 
pounds  and  relieves  at  650  pounds,  or  the  circuit- 
breaker  that  should  go  out  when  the  lineman  backs  his 
connecters  into  a  live  wire  behind  him,  but  which  bums 
him  to  a  crisp. 

All  these  devices  tend  to  make  men  more  careless 
and  are  in  the  same  class  with  the  poor  low  water 
alarm  wich  the  collapsed  or  water-logged  floats.  They 
should  be  discarded  at  once  and  laws  passed  prohibit- 
ing their  use,  according  to  Prof.  Cooley's  argument. 

The  truth  of  the  matter  is  that  all  such  devices  are 
conducive  to  economy,  safety  and  convenience,  and 
will  always  be  used  by  those  who  are  up-to-date  in 
modern  practice.  There  is  no  reason  why  a  safety 
water  column,  made  without  hollow  floats  that  are  sure 
to  collapse  or  water-log,  should  be  any  more  dangerous 
to  life  and  limb  than  any  of  the  other  devices,  none 
of  which  are  "fool  proof"  and  all  of  which  must  be 
taken  care  of. 

I  do  not  believe  that  the  Michigan  legislature  will 
take  such  a  backward  step,  neither  do  I  think  it  will 
make  any  material  difference  in  the  use  of  safety  water 
columns,  if  they  do  repeal  the  law  at  Prof  Cooley's 
request.  I  trust  you  will  find  space  to  publish  this  com- 
munication in  defence  of  one  of  the  best  safety  devices 
on  the  market  today.  E.  Qement  Jarvis. 

[For  those  persons  who  have  not  read  the  editorial 
in  question  it  might  appear  that  the  Editors  had  at- 
tacked the  low  water  alarm.  Such  is  not  the  case. 
We  merely  quoted  part  of  Prof.  Cooley's  paper.  The 
editorial  was  really  a  defense  of  the  high  and  low 
water  alarm. —  Editors.] 
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Fireman  Helpers. 

Editor  of  the  Engineers'  Review: 

Fig.  I  is  a  diagram  of  a  device  to  save  steps  for 
that  much  abused  individual,  the  fireman. 

In  a  plant  using  gas  for  fuel  the  supply  is  gen- 
erally controlled  by  a  regulator  outside  the  boiler 
house,  thus  making  it  necessary  for  the  fireman  to 
make  a  trip  to  the  regulator  at  intervals. 

The  brackets  A  and  B,  Fig.  i,  are  made  from  hard 
wood  2x2x9  inches,  braced  with  a  piece  of  strap 


G* 


A 


L. 


X 


FIG.     1.     CONNECTIONS     BETWEEN     WEIGHTS    AND     REGU- 
LATOR. 


iron.  To  make  this  "  step  saver,"  commence  by  making 
the  brackets  A  and  B  and  fasten  B  to  the  side  of  the 
regulator  house  above  the  lever  D.  A  is  placed  at  a 
convenient  place  inside  the  boiler  room,  using  ^-inch 
bolts  and  leaving  it  loose  enough  to  work  easily.  Then 
put  more  weights  on  the  lever  than  are  necessary  to 
give  enough  fuel.  Then  connect  a  No.  10  wire  from 
3ie  lever  at  D  to  E.  The  weights  are  hung  at  F  in- 
side the  boiler  room  in  a  convenient  place  for  the 
fireman.     After  connecting  the  brackets   with   wire 


Fia   ».     TUBE    STOPPER. 

from  H  to  /,  the  lever  C  can  be  raised  or  lowered  by 
adding  to  or  removing  from  the  weights  at  F. 

The  diagram  Fig.  2  illustrates  a  very  simple  and 
effective  stopper  for  a  leaking  tube  in  a  fire  tube 
boiler.  X  is  tiie  stopper,  and  Y  shows  how  it  is  used. 
It  consists  of  two  pine  plugs,  A  and  B,  and  a  J^-inch 
rod  iron,  fitted  with  a  nut  and  washer  at  each  end. 

Sometimes  a  tube  gives  way  at  a  time  at  which  it 
is  impossible  to  have  it  repaired  at  once,  and  I  find 
this  an  easy  and  effective  way  to  repair  it  temporarily. 

Steam  Engineer. 

Water  Hammer  in  Steam  Pipes. 

Editor  of  the  Engineers'  Review : 

The  editorial  "Water  Hammer  in  Steam  Pipes,"  in 
a  previous  number  of  the  Review,  was  ,well  taken, 
timely  and  interesting. 


The  water  ram  in  steam  pipes  has  been  a  source  of 
trouble  to  the  engineer  for  a  great  many  years,  and  I 
do  not  think  that  it  is  really  understood  at  the  present 
day  as  it  should  be.  Water  hammer  is  liable  to  occur 
in  any  pipe  or  vessel  containing  a  liquid.  It  may  occur 
in  a  long  line  of  pipe  conveying  cold  water  under  a 
high  pressure  and  great  velocity,  the  impact  depending 
entirely  on  the  velocity  of  the  liquid.  Supposing  there 
is  a  long  line  of  water  pipe  having  a  plug-cock  for  a 
shutoff,  open  this  cock  and  allow  the  water  to  run  out 
under  full  force ;  then  shut  the  cock  suddenly  and  note 
the  result.  The  same  may  occur  when  injecting  cold 
water  into  a  steam  vessel  containing  steam  under  a 
very  high  pressure,  or  turning  steam  under  a  high 
pressure  into  a  cold  boiler  partially  filled  with  water. 
If  the  boiler  stayed  on  its  foundation  in  a  case  like  this 
it  would  be  something  remarkable.  Then  allowing 
steam  to  enter  a  radiator  with  a  quantity  of  water  in  it 
has  a  bad  effect  also. 

There  is  no  doubt  in  my  mind  that  a  large  number 
of  accidents  can  be  attributed  to  the  water  hammer 
in  steam  pipes ;  probably  a  great  many  more  than  the 
engineers  are  willing  to  admit. 

When  we  contemplate  the  enormous  force  that  may 
be  generated  by  a  quantity  of  water  propelled  at  a  high 
speed  inside  of  a  steam  pipe,  and  then  to  suddenly  stop 
its  momentum,  we  can  imagine  what  is  liable  to  hap- 
pen. It  does  not  require  a  very  high  pressure  of  steam 
to  produce  disastrous  results,  five  or  ten  pounds  being 
sufficient  to  generate  a  water  ram  in  steam  pipes,  and 
providing  we  have  the  right  quantity  of  water  there 
will  be  no  question  about  a  rupture. 

Let  us  see  what  the  impact  of  50  pounds  of  water 
under  a  steam  pressure  of  5  pounds  would  be.  Steam 
under  a  pressure  of  5  pounds  blowing  into  the  atmos- 
phere will  have  a  velocity  of  about  950  feet  per  second, 
and  the  impact  would  be  50X950=47,500  pounds  as 
the  striking  force,  a  force  that  a  very  few  steam  mains 
would  be  able  to  withstand.  Suppose  we  figure  the 
pressure  at  100  pounds,  and  place  the  volume  of  water 
at  25  pounds,  the  result  will  be  similar.  The  velocity 
of  steam  at  100  pounds  open  to  the  atmosphere  is  equal 
to  about  1,900  feet  per  second.  Then  the  impact  or 
striking  force  will  be  25X1900=47,500  pounds.  We 
know  that  water  is  almost  imcompressible,  and  when  it 
is  propelled  at  a  great  velocity  through  a  tube  or  a 
steam  pipe,  the  force  generated  is  sometimes  enormous, 
depending  on  the  weight  of  water  and  its  velocity. 

I  do  not  think  that  the  above  force  is  always  gener- 
ated in  a  steam  pipe.  There  may  be  other  conditions 
that  might  reduce  or  increase  this  pressure  consider- 
ably. However,  it  is  a  fair  approximation  of  what 
does  take  place  in  a  steam  pipe  by  water  hammer. 

Let  us  take  another  case;  suppose  we  have  a  long 
line  of  steam  pipe  with  several  right-angle  bends  at 
the  end  of  the  run.  This  line  of  pipe  is  not  in  use  dur- 
ing the  night,  being  shutoff  at  the  boilers,  but  the 
valve  leaks  and  the  drip  used  for  the  purpose  of  drain- 
ing the  pipe  does  not  work,  and  allows  an  accumulation 
of  water  to  collect,  say  25  or  50  pounds.  When  the 
engineer  opens  the  valve  in  the  morning  (not  being 
aware  of  the  water  in  the  pipe),  and  especially  if  the 
valve  is  turned  on  suddenly,  under  a  steam  pressure 
of  80  or  100  pounds,  the  possibility  of  an  accident 
from  water  hammer  is  very  great.  Something 
similar  to  the  above  occurred  in  one  of  our  large 
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blocks  a  few  years  ago.    The  damage  was  slight,  but 
it  took  several  days  to  repair  it 

A  great  many  cases  of  water  hammer  came  under 
my  notice  when  in  the  heating  business.  I  have  noticed 
it  more  particularly  in  low  pressure  gfravity  return 
heating  systems,  and  caused  by  the  returns  becoming 
plug^ged,  or  the  return  valves  closed  by  mistake,  al- 
lowing the  water  of  condensation  to  rise  up  in  the 
matn;>;  or  by  leaky  water  valves  used  to  r^;ulate  the 
watt.'  supply  to  the  boiler,  causing  the  heating  system 
to  fill  with  water  from  that  source.  Those  who  have 
had  experience  along  the  above  lines  will  readily  ap- 
preciate the  force  of  water  hammer,  especially  when 
the  mains  begin  falling  down,  and  it  is  a  case  of  lively 
sprinting  for  the  nearest  exit  from  the  building,  or  be 
cooked  with  steam. 

Referring  to  the  case  mentioned  in  the  editorial. 
The  blowoff  pipe  was  3>^-inches  in  diameter.  I  pre- 
sume it  dropped  down  from  the  boiler  and  then  turned 
out  through  the  brick  work,  using  a  rig^t-angle  elbow. 
The  length  of  pipe  from  tbe  bottom  of  the  boiler  to 
the  stop-cock  would  probably  be  about  8  feet  One 
foot  in  leng^  of  3j4-inch  pipe  will  hold  about  6.33 
pounds  of  water  and  8  feet  will  equal  about  50j4 
pounds.  Allowing  a  steam  pressure  of  100  pounds  on 
the  boiler,  there  was  50  pounds  of  water  driven  at  a 
very  hi^  velocity,  or  about  1,900  feet  per  second, 
brought  to  a  sudden  stop  by  the  quick  dosing  of  a 
stop-cock.  Let  me  say  right  here  that  I  never  had  any 
use  for  a  stop-cock,  especially  on  a  blowoff  pipe,  of  any 
size,  but  with  one  3  or  4  inches  in  diameter  it  is  worse. 

Just  imagine  for  a  moment,  an  engineer  or  a  fireman 
gripping  a  24-inch  wrench,  and  with  one  yank  closing 
a  3j4-inch  stop-cock  under  a  pressure  of  100  pounds 
of  steam.  It  would  require  something  pretty  strong  to 
stand  that  jar.  The  impact  would  amount  to  this: 
Velocity  of  the  steam  1.900  feet  per  second,  the  weight 
of  water  50  pounds.  The  energy  generateid  equals  50 
XiiS)0O=95.00O  pounds.  Think  of  this  stored  up  ener- 
gy coming  to  a  sudden  stop.  Can  we  expect  anything 
else  but  a  rupture?  If  the  engineers  felt  inclined,  there 
could  be  quite  a  number  of  nice  stories  written  about 
"what  I  know  concerning  the  blowoff  pipe  of  a  boil- 
er."   It  would  make  very  interesting  reading. 

Geo.  G.  Bennett. 


Unions  in  Connections. 

Editor  of  the  Engineers'  Review : 

I  saw  in  a  recent  number  Mr.  Ralph  Bingham's 
connections  for  a  water  column.  I  am  wonder- 
ing how  he  connected  his  water  column  up  without 
any  unions.  I  think  he  would  need  three  unions,  al- 
though it  can  be  piped  with  two  unions. 

I  approve  of  valves  on  a  water  column.  We  once 
were  troubled  by  the  breaking  of  gage  glasses  on  our 
water  column  and  found  the  trouble  to  be  in  the  con- 
nection of  the  valve  to  the  gage  glass.  It  was  >4-inch 
out  of  line  with  the  other  valve. 

We  use  lye  in  our  boiler  and  it  is  the  best  thing  we 
can  secure  for  removing  scale.  Every  time  we  dean 
our  boiler  we  drop  a  can  of  lye  into  it.  Some  people 
have  an  idea  it  will  cause  foaming  and  will  not  use  it 
It  does  not  cause  foaming,  although  we  use  an  open 
heater  and  have  some  oil  in  our  boiler,  but  the  lye 
destrovs  the  most  of  it  Geo.  R.  Dorr. 


Pipe  Expansion. 

Editor  of  the  Engineers*  Review: 

A  Mrtiter  in  a  former  issue  of  the  Engineen 
Review  says  that  the  "  power  of  an  expanding  pipe  is 
wonderful."  I  agree  with  him.  I  had  a  litde  ex- 
perience in  that  ^e  a  few  years  ago  that  I  am  not 
likely  soon  to  forget.  I  was  not  ignorant  at  the  time, 
either,  of  the  wonderful  power  of  expanding  metal, 
but  nevertheless  I  entirely  overlodced  die  little  matter 
of  making  provision  for  such  expansion  on  this  oc- 
casion. The  water  in  one  of  the  12,000  gallon  grav- 
ity sprinkler  tanks  on  the  roof  of  our  building  hearK 
frozen  over  to  a  depth  of  several  inches,  owing  to  the 
clogging  up  of  the  steam  pipe  leading  to  the  coil  in 
the  tank.  The  weather  was  intensely  cold,  and  as  the 
steam  pipe  leading  to  this  coil  had  filled  with  water, 
froze  and  split,  it  meant  some  work  of  a  very  disa- 
greeable kind  to  get  a  new  pipe  into  the  tank..  How- 
ever it  is  just  at  such  times  the  fire  insurance  inspector 
is  most  likely  to  pay  a  visit,  and  I  wasn't  anxious  to 


EFFECT  OF  EXPANSION. 

have  him  find  that  tank  looking  like  a  miniature  skat- 
ing rink,  while  at  the  same  time  I  wished  if  possible 
to  dodge  the  job  of  piping  until  the  mercury  had 
crawled  up  a  few  notches. 

The  6-inch  pipe  leading  from  this  frozen  tank  to 
a  header  in  the  basement  was  run  in  a  comer  of  the 
boiler  room  near  where  the  house  pump  was  located; 
this  pump  was  used  to  supply  water  to  the  sprinkler 
tanks  whenever  they  needed  replenishing,  and  tfie  ij4- 
inch  supply  pipe  to  the  tank  was  connected  into  a  tee, 
as  shown  in  the  illustration.  The  brilliant  idea  oc- 
curred to  me  to  connect  a  steam  pipe  in  the  manner 
shown  at  H. 

I  reasoned  that  a  steam  jet  connected  in  this  way 
would  rapidly  heat  the  water  in  the  pipe.  The  heated 
water  would  then,  if  I  knew  anything  of  the  laws 
governing  such  matters,  chase  itself  up  the  pipe  and 
into  the  tank,  where  being  still  governed  by  the  same 
laws  that  caused  it  to  travel  up  the  pipe,  it  wotild  im- 
mediately mount  to  the  top  of  the  tank,  and  the  ice 
and  my  troubles  would  simultaneously  disappear. 

The  scheme  worked  beautifully  for  about  ten  min- 
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and  had  the  tank  and  piping  been  constructed 
the  pattern  of   "The   Wonderful  One   Hoss 
,"  there  is  no  telling  what  wonderful  results  I 
t  have  obtained. 

it  was  the  illustration  shows  the  result  of  a  ten- 
te  operation  of  the  scheme  as  at  D.  Owing  to  the 
nsion  caused  by  the  strenuous  action  of  the  steam 
le  6-inch  pipe  tore  away  at  the  45  degree  elbow, 
he  full  stream  of  water,  under  a  head  of  125  feet, 
iA  into  the  boiler  room,  while  at  the  same  time 
le  alarm  bells  connected  with  the  sprinkling  sys- 
set  in  motion  by  the  shock  and  jar  to  the  piping, 
ringing  wildly  through  the  building,  adding  not 
le  to  my  enjoyment  of  the  situation.  By  the  time 
n  had  reached  the  roof  and  shut  off  the  valve  at 
ank,  most  of  the  water  it  had  contained  was 
ling  around  the  boiler  room  and  contiguous 
ory.  I  found  that  the  pipe  had  only  been  en- 
two  and  a  half  threads  in  the  elbow  where  it  tore 
;  it  had  afterwards  been  calked,  which  still  fur- 
weakened  the  joint,  but  I  blessed  the  careless  fit- 
'ho  did  the  work,  for  had  it  been  as  strong  as  the 
>f  the  joints  the  result  might  have  been  far  more 
lis. 

e  Foolkiller  was,  doubtless,  too  full  of  business 
;  time  to  attend  to  my  case,  else  I  should  not  now 
a  position  to  relate  this  story  of  a  brilliant  scheme 
1  miscarried.  Dennis. 


Setting  Up  a  Bag. 

•r  of  the  Engineers'  Review: 
ee  Mr.  Thomas  Henan  wants  information  in  re- 
to  setting  up  a  bag  in  a  boiler,  and  he  can't  un- 
and  why  a  hole  should  be  drilled  in  the  bag.    If 
ag  is  only  a  small  affair,  say  as  large  as  your 

or  a  little  larger,  it  is  not  necessary  to  drill  a 

but  where  the  bag  is  large  a  hole  is  drilled  in 
'  to  take  up  the  slack,  as  it  is  called.  When  they 
•  set  up  the  bag  they  let  all  of  the  water  out  of 
oilers  and  either  use  a  forge  or  a  piece  of  sheet 
containing  charcoal,  and  heat  the  bag  to  a  white 

then  a  man  goes  inside  of  the  boiler  and  holds 
dge  hammer  to  the  plate  while  the  men  on  the 
ie  knock  the  bag  up  with  hammers.  When  the 
s  large  a  hole  is  drilled  in  it  and  after  the  bag 

up  the  hole  or  holes  are  riveted.    I  have  seen  as 

as  three  holes  put  in  a  bag. 
;ee  where  J.  M.  L.  gives  particular  attention  to 
ing  out  an  injector.  I  have  fixed  many  a  one 
•illing  them  out  after  I  learn  the  size  of  the  hole 
:  injector  tubes.  I  drill  out  the  delivery  tubes  by 
g  a  drill  just  large  enough  to  run  in  the  tube 
round  it  up.  If  I  use  a  |<^-inch  drill  in  the  de- 
t  tube  I  take  a  drill  that  is  3-16  inch  larger  for 
:eam  tube,  and  true  it  up  in  the  same  way.  Then 
e  got  a  set  of  jets  equal  to  new.    The  steam  tube 

always  be  the  largest,  just  as  the  steam  end  of 
np  is  the  largest. 

iw  he  cannot  understand  why  his  faulty  injector 
led  up  his  boiler  quicker  than  the  good  one.  That 
ad  easy  to  me.  His  tubes  had  worn  and  they 
larger  quantity  of  water  pass  through  them  than 
ood  injector  did.  When  a  man  tells  me  he  never 
ny  trouble  with  injectors,  it  is  because  he  never 
ed  many  or  he  is A  Crank. 


Lye  in  Boilers. 

Editor  of  the  Engineers'  Review: 

In  connection  with  the  above  heading  I  wish  to  say 
that  lye  can  not  be  used  where  there  is  soft  water  or 
where  the  water  drains  through  soapstone  quarries 
or  through  a  lot  of  shale. 

Such  waters  are  very  soft  and  lye  will  cause  serious 
trouble  if  used  with  them.  When  the  water  is  so  soft, 
the  potash  and  other  ingredients  in  the  lye  cause 
something  very  similar  to  soapsuds.  Lye  is  used  only 
where  the  water  is  hard,  and  the  harder  the  water  the 
better  the  lye  will  work  and  the  more  of  it  can  be  used. 
When  using  it  commence  with  a  small  amount  and  note 
the  way  it  acts  and  increase  the  amount  accordingly. 

J  once  ran  a  dynamo  that  gave  me  trouble  from  the 
time  it  was  new.  It  would  get  so  hot  that  the  oil 
would  smoke  after  it  was  drawn  from  the  oil  reservoir 
into  the  bearing.  I  tried  all  kinds  of  oils  without  any 
relief  and  finally  I  used  graphite  in  the  form  of  a  fine 
powder  in  the  ring  oilers  of  the  dynamo  and  to  this 
day  I  have  not  had  the  least  sign  of  a  hot  bearing  on 
the  machine. 

The  only  difficulty  I  had  was  that  the  graphite  would 
settle  in  the  bottom  of  the  box  when  the  machine  wras 
shut  down  and  would  not  move  when  it  was  started. 
To  overcome  this,  I  put  a  short  piece  of  j4-inch  hose 
on  the  pet  cock  used  for  draining  the  oil.  After  start- 
ing I  would  open  the  pet  cock  and  blow  in  the  hose. 
That  would  stir  the  graphite  from  the  the  bottom  where 
it  had  settled  and  everything  worked  all  right 

Joseph  K.  Mercer. 


Little  Things  that  Bother. 
Editor  of  the  Engineers'  Review : 

The  boilers  we  have  are  fitted  with  hand  holes  in 
the  rear  heads  beneath  the  tubes  which,  although  a 
great  convenience,  when  cleaning  the  boilers,  gave  us 
much  trouble  on  account  of  the  nuts  burning  fast  to 
the  bolts.  Figs,  i  and  2  show  how  we  overcame  the 
trouble  by  screwing  the  bolts  into  the  bush  in  the  plate 
where  the  threaded  portion  does  not  get  hotter  than 
the  water  in  the  boiler.  This  cured  this  trouble  en- 
tirely. 

We  are  also  troubled  with  the  screwed  ends  of  the 
through  braces  leaking.  After  trying  for  some  time 
unsuccessfully  to  stop  the  leakage,  we  hit  upon  the  ex- 
pedient of  using  a  concaved  washer  on  the  outside, 
placing  between  it  and  the  boiler  head  a  wire  insertion 
asbestos  gasket  i-32-inch  thick  and  the  full  size  of  the 
washer.  Between  this  gasket  and  the  washer  we  placed 
three  or  four  sheet  rubber  rings  of  a  size  that  will 
squeeze  into  the  countersunk  portion  of  the  washer. 
It  proved  an  entire  success.  Fig.  3  is  a  sketch  of  the 
arrangement  which  may  make  the  matter  more  clear. 

These  boilers  discharge  their  steam  into  a  drum  14 
inches  in  diameter  by  30  feet  long.  All  of  the  steam 
outlets  are  either  on  top  or  so  far  above  the  bottom 
as  to  make  especial  provision  for  draining  the  drum 
necessary.  This  we  did  by  tapping  the  bottom  of  the 
drum  and  the  top  of  the  boilers  for  j4-inch  drain  pipes, 
placing  on  them  a  globe  and  a  swing  check-valve, 
which  permits  the  condensation  to  return  to  the  live 
boilers.  In  addition  to  this,  we  have  a  i-inch  drain 
to  the  sewer  which  is  opened  when  all  the  boilers 
are  cut  out. 

One  trouble  with  swing  check  valves  is  that  after 
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they  have  been  ground  a  time  or  two,  a  shoulder  is 
raised  on  the  face,  which  occasionally  conies  on  the 
seat,  causing  leakage.  We  had  some  of  the  disks  faced 
off  in  the  lathe,  but  this  being  too  much  trouble,  we 
found  a  brass  spool  that  was  true  on  the  end  and  had 
a  hole  put  through  it.  By  cutting  a  hole  through  a 
piece  of  emery  cloth  and  laying  it  on  the  brass  and 
turning  the  disk  with  a  brace  and  screw-driver,  we  get 
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FIG.     1.      HANDHOLE     PLATE 
TAPPED  FOR  STUD. 


FIG.    J.     SIDE    VIEW. 


a  nice  true  surface  which  with  very  little  grinding 
makes  a  tight  job. 

I  would  like  to  have  someone  tell  us  how  to  repair 
gate  valves  successfully  without  spending  a  lot  of 
money  on  tools. 

While  writing  I  want  to  confess  that  I  was  never 
able  to  grind  a  plug  cock  so  that  it  leaked  less  than 
when  I  commenced.  Prof.  Sweet  says  that  a  thing 
that  does  not  tend  to  wear  out  of  true  wears  very  little. 
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FIG.    8.    WASHER   AND   GASKET. 


All  the  plug  cocks  I  ever  had  anything  to  do  with  had 
a  tendency  to  wear  out  of  true,  and  placing  an  abrasive 
between  the  wearing  surfaces  and  turning  the  plug 
seemed  to  increase  that  tendency  a  thousand  fold.  If 
I  were  up  against  the  proposition,  I  would  want  to 
machine  the  parts  so  true  that  the  grinding  would  only 
be  make-believe.  Lots  of  fellows  have  told  me  they 
could  grind  a  cock  so  that  it  would  be  absolutely  tight, 
but  they  did  not  show  me. 

While  finding  fault  with  the  things  that  be,  I  want 
to  protest  against  the  custom  of  the  makers  of  pipe 
plugs,  of  placing  a  little  wart  on  the  end  of  the  plug, 
and  expecting  us  to  be  able  to  turn  it  out  of  a  fitting 


after  it  has  had  time  to  set.  Usually,  where  possible, 
I  screw  the  plug  into  a  coupling  and  nipple,  which 
gives  me  something  to  get  hold  of  with  a  pipe  wrench. 
The  head  of  the  plug  should  be  about  the  same  distance 
across  comers  as  the  diameter  of  the  plug. 

Some  of  these  times  when  we  are  living  some  pipe 
flanges  fitted  up  we  are  going  to  have  a  raised  ring 
about  j4-inch,  or  less,  in  width  turned  on  the  face,  and 
try  to  do  away  with  the  gasket,  as  Prof.  Sweet  does  in 
his  engines.  Saw  Mill. 


Quick  Boiler  Repair. 

Editor  of  the  Engineers'  Review : 

The  saying  that  "Blessed  is  he  who  knows  his  own 
limitations"  is  merely  a  different  version  of  "Fook 
rush  where  angels  dare  not  tread."  An  incident  that 
occurred  some  time  ago  brings. these  sayings  to  mind. 

I  went  out  to  a  small  town  to  indicate  a  Corliss 
engine.  When  I  got  there  I  found  everything  was 
cold  because  one  of  the  6-inch  flues  in  a  return  tubular 
boiler  had  sprung  a  leak  somewhere  near  the  middle. 
TTie  man  in  charge,  (I  won't  say  enpneer,)  got  a 
pine  block  and  fitted  it  to  the  flue,  driving  it  in  wiA 
a  piece  of  3-inch  pipe,  but  he  drove  it  beyond  the  hole. 
He  then  put  another  piece  into  the  flue,  but  did  not 
reach  the  hole. 

While  driving  the  last  piece  in,  the  block  being  soft, 
the  pipe  would  sink  into  the  block  and  stick.  He 
looked  around  and  found  an  old  governor  ball  that 
would  just  roll  snug  into  the  flue,  so  in  it  went  and 
he  had  something  solid  to  drive  against. 

The  plug  driven  home,  fire  was  put  in  the  boiler  and 
steam  raised.  The  engine  started  up  again  and  all 
were  happy.  They  had  run  about  an  hour  when  with 
a  roar  the  boiler  turned  loose.  The  steam  had  leaked 
in  between  the  plugs  till  the  boiler  pressure  was 
reached,  no  pounds,  and  as  the  front  plug  was  the 
looser,  the  flue  converted  itself  into  a  cannon.  The  ball 
and  plug  went  out  through  the  heavy  doors  and  some 
distance  out  into  the  yard. 

The  fireman  had  just  fired  the  boiler  and  had  gone 
out  after  more  coal.  There  was  a  tramp  in  the  boiler 
room  who  was  scalded  slightly.  My  advice  was 
asked  and  a  suggestion  was  made  that  I  put  in  an- 
other flue,  as  they  had  one  on  hand.  I  most  respect- 
fully declined  and  advised  them  to  get  a  boiler  maker. 
They  decided  that  they  would  send  out  in  the  country 
and  get  a  man  who  ran  a  small  saw  mill.  He  came 
and  after  looking  at  the  boiler  said  he  could  have  it 
going  in  an  hour  or  so.  I  played  the  interested  on- 
looker and  asked  him  what  he  would  do  about  rivet- 
ing the  flue  in  the  rear  head  as  the  flanges  were 
turned  in.  He  said  that  wouldn't  make  any  differ- 
ence as  the  rivets  are  not  necessary.  He  cut  out  the 
flue,  fitted  in  the  new  one,  expanded  it  in  the  head 
with  the  ball  peen  of  a  hammer  and  had  fire  in  the 
boiler  in  less  than  two  hours.  The  most  wonderful 
part  of  it  all  was  the  boiler  did  not  leak  and  held  the 
pressure  all  right,  and  at  this  time  has  been  running 
for  two  seasons  and  has  not  troubled  them  in  the 
least. 

I  left  there  with  a  decidedly  lowered  reputation 
as  a  mechanic  and  if  I  were  to  apply  for  a  job  in  that 
town,  I  probably  could  not  get  one  rolling  a  wheel- 
barrow. 

This  fact  impressed  me ;  the  workings  of  steam  and 
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1  apparatus  are  wonderful  and  unaccountable, 
iere  was  a  boiler,  that  according  to  ray  teachings 
experience  was  dangerous,  running  along  and 
g  good  results,  where  I  have  known  of  others, 
rnd  kept  up  in  the  best  of  manner,  that  have  ex- 
xi,  killed  and  destroyed. 

lis  all  brought  to  mind  a  favorite  saying  of  an  old 
leer,  for  whom  I  worked  when  I  was  a  boy,  "that 
is  a  special  providence  for  fools,  drunkards, 
;rs  and  children."  I  am  convinced  that  there 
ne  truth  in  the  saying.  W.  C.  VanHoose. 


Valves  Groaned. 


>r  of  the  Engineers'  Review: 
is  particular  engine  was  started  up  early  on  Mon- 
noming,  after  being  idle  from  the  previous  Satur- 
by  the  engineer  who  was  to  run  nights  last  week, 
arting  up  on  Monday  morning,  the  exhaust  valves 
1  almost  always  groan  and  squeak, 
e  work  this  engine  had  to  do  was  very  intermit- 
After  doing  its  best  work  for  a  short  interval, 
tantly  had  no  load  upon  it  for  a  moment.  At  this 
the  governor  would  release  the  steam  valves  alto- 
:r  and  they  would  stand  still  for  that  time.  The 
quence  of  this  was  that  there  would  be  a  partial 
im  behind  the  piston  which  would  drag  back  on  it 
linder  rather  than  assist  the  steam  in  pushing  it 
ird.  This  caused  the  exhaust  valves  to  rise  from 
seats  sufficiently  to  make  a  disagreeable  knock- 
To  balance  this  atmospheric  back  pressure  on  the 
n,  and,  incidentally  to  stop  the  slamming  of  the 
s,  the  superintendent  of  the  mill  had  J^-inch 
:  valves  put  on  each  end  of  the  cylinder.  These 
*d  in  and  were  attached  to  nipples  which  were 
red  into  the  holes  made  for  the  indicator  piping, 
will  now  be  understood  how  the  cylinder  was 
with  cold  air  when  the  steam  valves  were  not 
ing.  Now  we  have  an  opportunity  of  making  an 
igement  for  supplying  graphite  to  the  cylinder  and 
s.  We  attach  short  nipples  to  the  out  end  of 
check  valves  and  on  the  nipples  we  screw  elbows, 
ng  them  open  end  up.  In  these  we  also  screw 
es  and  then  lyi  by  J^-inch  reducers.  The  large 
end  formed  a  convenient  funnel-shaped  opening 
igh  which  we  could  apply  graphite  or  oil  to  the 
der  and  exhaust  valves  when  the  engine  was  doing 
ark,  as  occurred  at  short  intervals,  when  the  piston 
i  draw  air  into  the  cylinder  through  the  check 
s. 

before  stated  the  exhaust  valves  would  begin  to 

tk  and  continue  to  do  so  all  day  unless  an  extra 

;ity  of  oil  or  graphite  or  both  was  supplied  to 

in  this  way.    The  regular  supply  of  oil  from  the 

rator  was  not  sufficient  to  prevent  the  squeaking. 

;  starting  up  Monday  morning  I  supplied  a  littl? 

oil  to  these  valves,  which  would  stop  the  squeaV 

time.    Then  I  tried  oil  and  graphite  together, 

1  stopped  the  squeak  for  the  week. 

ere  are  many  other  uses  for  graphite  around  the 

I  plant,  as  most  engineers  are  aware,  but  success 

use  may,  like  everything  else  in  engineering,  even 

to  the  painting  of  an  engine,  "demands  perse> 

ce,  attention  to  details  and  thoroughness." 

W.  I.  Day. 


The  Engineer  Again. 

Editor  of  the  Engineers'  Review: 

In  one  of  your  former  numbers,  W.  A.  B.  takes 
a  fall  out  of  O.  E.  on  engineers.  He  says  "  I 
saw  a  hoisting  engineer  manipulate  his  levers,  and  I 
would  not  hesitate  to  class  him  as  an  engineer."  I 
have  known  men  who  were  experts  in  the  handling  of 
levers  and  hoisting  engines,  but  were  they  engineers? 
Hardly.  In  the  mining  country  they  are  commonly 
called  brakemen.  Some  of  them  are  no  doubt  en- 
gineers, but  the  majority  of  them  are  men  who  never 
did  a  day's  firing  in  their  lives.  Can  a  man  be  a 
successful  engineer  if  he  has  never  been  a  fireman? 
I  think  not.  What  is  an  engineer?  To  my  mind, 
one  who  can  take  charge  of  a  plant,  keep  it  in  repair, 
one  who  understands  boilers  perfectly,  or  who  in 
fact  can  run  the  whole  plant  successfully.  To  me  the 
hoisting  engineer  is  a  class  by  himself.  As  W.  A.  B. 
says,  if  the  man  who  runs  the  10,000-horsepower  plant 
took  hold  of  those  levers  he  would  fall  down  no 
doubt,  but  I  will  gamble  that  the  man  who  runs  the 
10,000-horsepower  plant  would  have  an  easier  time  and 
catch  on  sooner  than  the  man  who  manipulated  the 
levers  would  if  he  tackled  the  10,000-horsepower  plant. 

S.  E. 


Handy  Devices. 


Editor  of  the  Engineers'  Review : 

In  the  plant  where  I  was  at  one  time  employed  we 
had  six  large  Sturtevant  coil  heaters,  with  large  fans 
blowing  hot  air  through  large  galvanized  pipe  to  heat 
the  factory.  Those  coils  were  heated  with  exhaust  steam 
carried  from  400,  600  and  800  feet  in  a  large  pipe  from 


FIG.    1.     TANK   FOR   CONDENSED   WATER. 

the  engine  room  to  the  heating  coils.  The  returns  were 
taken  back  to  a  pit  in  the  boiler  room  by  gravity.  A 
4-inch  pipe  was  connected  to  the  condenser  at  the  top. 
The  cold  water  entered  the  coil  at  the  top  and  came 
out  through  a  4-inch  outlet  leading  to  the  vacuum 
pump.  The  returns  emptied  into  the  condenser  at  the 
top  and  were  of  course  condensed  there  and  nothing 
but  water  went  to  the  pump  suction.  When  I  went 
there  it  was  piped  up  with  a  lot  of  valves  and  traps, 
that  did  not  work,  so  I  took  them  all  out  and  run 
it  with  only  a  trap  in  the  live  steam  line  to  the  engines. 
The  returns  had  all  of  lo-feet  fall,  so  I  piped  them  up 
again,  giving  them  about  3  to  4  inches  fall,  to  each 
100  feet  up  to  the  condenser.  The  i-inch  cold  water 
pipe  to  the  condenser  coil  made  up  the  deficiency  and 
by  watching  and  regulating  the  water  with  the  valves 
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I  could  keep  the  water  in  the  heater  np  to  a  certain 
mark  reiy  easy. 

We  bad  a  i^50-borsq»ower  WciKter  beater  and  onr 
water  was  from  210  to  212  degrees  of  beat.  We  had 
oar  beater  raised  4  feet  so  it  would  feed  to  the  boiler 
feed  pump  by  gravity,  thus  causing  no  trouble  in 
pumping. 

We  had  bad  water,  full  of  salt  and  100  grains  of  im- 
purities to  the  gallon,  and  we  had  to  put  in  a  water 
purifying  apparatus  and  I  never  had  so  much  trouble 
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FIG.  t.     RETURN  FOR   HEATING  COItS. 


in  all  my  life  with  water  before.  The  2^-inch  boiler 
supply  pipe  closed  up  so  that  only  a  >4-inch  hole  was 
left  in  it.  After  I  got  the  water  settled  and  filtered  it 
was  about  96  per  cent  pitfe,  but  I  could  not  remove 
the  salt. 

Following  are  a  few  kinks  I  have  used.  Fig.  i  is  a 
tank  to  catch  condensed  water  to  wash  with.  I  will 
•how  it  just  as  I  had  it  connected.  I  put  a  tee  in  a 
pump  live  steam  pipe  and  connected  a  pipe  from  it  to 
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FIG.  t.    BOILER   BUNGS. 

the  top  of  an  8-inch  capped  pipe  4  feet  high.  This  is 
kept  full  of  condensed  hot  water  all  the  time  for  wash- 
ing hands,  face,  etc.,  by  connecting  a  pipe  at  the  bot- 
tom as  shown  and  running  it  to  the  sink.  This  ar- 
rangement will  be  found  quite  useful. 

In  my  heating  coils  in  order  to  save  one  run  of 
piping  I  connected  up  the  coils  as  shown  in  Fig.  2  in 
which  pipe  B  is  the  live  or  inlet  pipe.  This  pipe  was 
cut  as  shown  at  the  tee  and  the  tee  screwed  in  place. 
Then  a  right  and  left  hand  plug  was  screwed  into  the 


tee  and  manifold  as  shown.  I  have  a  good  nony  ooi 
working  in  this  manner  and  they  are  easily  manage 
and  are  good  beaters.  I  beat  with  rrhanst  steam  wit 
from  3  to  5  pounds  pressure.  The  jdng  is  sc^id  irn 
F^.  3  shows  a  boiler  "  bung  "  for  the  rear  of  tl 
boiler  over  the  combustion  chamber.  This  does  ava 
with  all  the  trouble  of  briddayii^;  it  is  simple  an 
does  not  cost  much.  This  '*  bung  "  is  made  of  4>4-inc 
iron  and  bent  so  the  circle  will  fit  the  boiler  and  rea 
brick  work  when  resting  on  an  angle  iron.  A  sectk) 
can  be  lifted  out  and  set  back  without  disturbing  othc 
sections.  A  clay  wash  can  be  used  to  cover  the  crack 
if  you  w'ish  to  make  them  absolutely  tight.  The  fir 
brrck  C  is  set  in  tight  and  will  last  for  10  vears. 

J.  £.  Boegen. 


A  Pump  Room  Contest. 

Editor  of  the  Engineers'  Review : 

It  is  no  use  talking,  this  sta>-ing  out  ni^ts  an 
taking  in  late  suppers  is  enough  to  undermine  the  con 
stitution  of  any  one.  Last  Wednesday  night  the  engi 
neers  had  another  blowout,  and,  of  course,  I  went  wit 
them.  We  had  all  kinds  of  salads  as  usual  and  seven 
kinds  of  fixings,  and  I  didn't  know  what  they  wen 
and  don't  yet,  but  we  had  a  good  time  and  voted  to  hd< 
another  one  in  another  month.  When  I  got  home 
turned  in  good  and  tired  and  it  didn't  seem  a  minot 
before  I  was  sound  asleep. 

Everyone  has  heard  more  or  less  about  telepatfa] 
and  a  good  many  are  firm  believers  in  it.  I  mysd 
am  undecided  as  to  just  what  significance  to  place  upa 
this  mysterious  influence,  but  sometimes  I  am  incline 
to  think  there  is  more  in  it  than  a  great  many  peopl 
imagine. 

It  didn't  seem  as  if  I  had  been  asleep  more  than 
minute  when  something  woke  me  with  a  start,  and 
again  had  that  feeling  of  irresistible  attractia 
which  seemed  to  compel  me  to  get  up  and  dress  m 
go  down  to  my  steam  plant.  I  tried  to  f^ht  it  ofl 
knowing  the  outcome  of  the  other  experience  whid 
was  the  result  of  an  overloaded  stomach,  but  the  mor 
I  resisted  this  mysterious  power  the  greater  was  tb 
incentive  to  do  contrary  to  what  common  sense  told  m 
was  folly.  Finally  I  could  stand  it  no  longer  and  9 
started  out  on  my  two  mile  walk  with  the  thermomete 
down  to  six  below  zero. 

The  journey  to  the  plant  was  long,  cold  -and  tedion 
and  several  times  I  felt  that  drowsy  feeling  which  w 
are  told  takes  possession  of  a  man  when  he  is  nearl 
overcome  with  cold,  but  each  time  this  was  fought  of 
and  the  journey  resumed.  Only  once  did  I  find  m; 
progress  interrupted,  which  was  by  a  policeman,  wb 
stopped  me  and  wanted  to  know  where  I  was  goin| 
and  what  I  was  doing  out  at  that  time  of  night  ii 
that  kind  of  weather.  Upon  telling  him  my  errand  h 
seemed  undecided  whether  to  arrest  me  as  a  lunatic 
or  to  allow  me  to  proceed  on  my  foolish  errand. 

I  finally  arrived  at  the  plant  and  upon  entering  wa 
greeted  with  the  warmth  which  almost  made  me  gla 
that  I  had  come.  It  seemed  as  if  I  had  never  see 
the  old  engine  room  so  nice  and  comfortable  befon 
As  I  closed  the  door,  I  listened  for  any  indications  0 
things  out  of  the  ordinary,  but  all  was  quiet  as  th 
grave  and  about  as  dark.  The  clock  ticking  upon  tl 
wall,  the  faint  hiss  of  escaping  steam  from  some  steai 
valve  stem,  and  the  occasional  squeak  of  a  mouse,  wei 
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nly  sounds  that  greeted  my  listening  ear.  The 
le  and  the  Corliss  stood  in  their  accustomed  places 
ene  as  ever,  the  fires  in  the  furnaces  of  the  boilers 
quietly  and  peacefully  smoldering  away,  and  I 
1  to  think  that  after  all  I  would  have  shown  more 

if  I  had  staid  at  home  in  bed. 
t  caring  to  leave  th^  plant  without  giving  it  a 
ugh  investigation,  I  went  into  the  pump  room, 
i  my  pumps  which  were  used  for  various  purposes 

located.  We  had  two  duplex  steam  pumps, 
iimplex  and  one  power  pump,  which  was  belted 
countershaft  and  used  for  boiler  feed.  Here 
thing  seemed  to  be  in  harmony  with  the  sur- 
lings  and  the  silence  was  only  broken  by  the  oc- 
tal splash  of  a  drop  of  water  as  it  fell  into  a  drip 
inder  the  pump, 
lad   turned   away   undecided    whether    it    were 

to  go  home  and  finish  out  my  night's  sleep  in 
ifortable  bed,  or  rather  than  brave  the  cold,  long 
to  spend  the  night  in  the  plant  on  a  shake  down 
s  engine  room  floor.  I  had  just  put  my  hand  to 
tch  of  the  door  when  I  heard  a  voice  say,  "  Oh, 
ellows  are  so  constituted  that  the  least  little  thing 
i  to  give  you  indigestion  in  your  steam  chest, 
jrunt  and  groan  if  they  give  you  a  little  too  much 
id  throw  off  a  dark  colored  substance  that  would 
my  one  the  impression  that  you  had  consumption. 
a  don't  get  enough  you  make  just  as  bad  a  noise 
ou  kick  up  if  you  don't  get  a  steady  diet  or  what 
all  cylinder  oil  Now,  i  don't  need  any  such 
ering  as  that;  all  they  have  to  do  is  give  me 
e  water  I  want,  shove  the  belt  over  and  I  will 
e  rest. 

'ow  just  give  me  a  chance  to  have  my  say,"  con- 
1  the  voice  as  a  slight  clank  was  heard  from 
ither   side   of  the  pump   room,   "  I   know   just 

you  are  going  to  say  and  it  has  all  been  said 
5.  You  know  you  have  to  have  a  lot  of  kerosene 
)sed  into  you  three  or  four  times  every  year  to 
your  chest  clean,  and  you  know  you  don't  work 
troke  half  the  time,  and  if  you  don't  have  cush- 
»n  your  chest  you  make  a  noise  that  would  make 
liink  a  good  hard  solid  foundation  wasn't  good 
:h  for  you." 

ay,  who  are  you  talking  to,"  inquired  a  pump 
the  opposite  direction ;  "  are  you  referring  to  old 
X,  or  to  me?  Because  if  you  have  me  in  mind, 
'ant  to  cut  out  just  about  two-thirds  of  what  you 
said  and  start  off  on  another  feed  line.  You 
see  me  short  stroking,  and  I  don't  need  kerosene 

loosen  up  the  digestive  organs  in  my  chest,  be- 

they  are  positive  in  action,  and  the  way  they 
me  nowadays  I  am  just  as  good  as  the  next  fel- 

I  can  hold  my  own  with  any  power  pump  that 
!ver  made.  Just  put  that  behind  your  plunger 
orce  it." 

on  this  another  voice  spoke  up  and  said,  "  Any- 
rauld  think  to  hear  you  two  talking  that  there 
only  two  pumps  made,  one  was  a  power  pump 
he  other  a  simplex.     You  two  water  pushers 

want  to  lose  sight  of  the  fact  that  there  are 
1,  and  by  others  I  mean  myself,  and  I  don't  mind 
f  that  I  am  IT.    Old  simplex  over  there  talks 

his  being  positive  in  action,  and  when  he  says 
e  just  as  much  as  says  that  I  am  not.  Isn't  that 
h  to  make  your  air  chamber  get  full?    Why,  if 


there  was  ever  a  pump  that  had  positive  action,  it's  the 
duplex,  which  was  never  known  to  go  back  on  an 
engineer  so  long  as  it  was  used  with  any  degree  of 
decency.  Now,  there's  no  use  of  talking  about  our 
merits,  one  over  the  other,  because  talk  is  cheap,  but 
it  takes  money  to  run  a  pump.  Now  I  have  got  a 
proposition  to  put  out  to  you  two,  and  it  is  that  we  try 
and  see  which  pump  will  operate  the  longest  with  the 
least  expense,  and  if  that  doesn't  show  which  one  is  the 
best,  I  will  have  no  more  to  say." 

There  was  a  silence  for  a  moment,  then  the  power 
pump  accepted  the  proposition,  but  with  a  rather 
doubtful  tone  of  voice,  I  thought,  and  I  felt  a  little 
ashamed  of  it,  knowing  what  good  work  it  had  done 
for  me.  It  wasn't  long  before  the  two  simplex  pumps 
agreed  also  and  the  test  was  on.  It  was  agreed  that 
such  items  as  cost  of  power  for  running  the  pump,  oil, 
packing  and  repairs  and  every  other  item  that  could 
possibly  figure  in  should  be  counted  in  the  test.  As 
the  discussion  seemed  to  be  over  and  as  there  seemed 
to  be  no  call  for  me  staying  around  the  plant  any 
longer,  I  returned  home  and  crawled  into  bed. 

For  the  next  six  months  or  a  year  no  engineer  ever 
had  an  easier  time  with  his  pumps  than  I  did.  The  oil 
cups  were  filled  up  the  next  morning  and  ran  for  weeks 
and  weeks  before  they  required  filling  again,  which 
showed  that  the  power  pump  was  trying  to  be  as  eco- 
nomical with  oil  as  possible.  The  lubricators  on  the 
steam  pumps  were  also  filled,  but  it  was  months  before 
they  were  empty,  and  it  was  a  toss  up  as  to  which 
lasted  longest,  that  on  the  duplex  or  the  simplex  pump. 
The  packing  in  all  the  pumps,  which  had  already  been 
in  five  or  six  months,  seemed  to  get  better  than  ever, 
and,  in  fact,  it  seemed  that. a  pump  could  not  work 
more  economically  and  satisfactorily  than  my  five 
pumps  were  working.  Thus  it  went  on  week  after 
week  and  month  after  mpnth.  The  supply  man  be- 
came discouraged  and  ceased  to  call,  because  it  was 
only  a  waste  of  time,  as  no  supplies  for  the  pumps 
were  required  in  any  way,  shape  or  manner.  One  of 
the  repair  hands  in  the  machine  shop  lost  his  position 
because  there  was  nothing  for  him  to  do,  and  the 
superintendent  came  out  and  raised  my  pay,  he  so 
appreciated  the  fact  that  the  repair  bills  and  that  of 
operation  had  been  reduced  to  such  a  satisfactory 
figure.  I  was  just  making  up  my  mind  what  I  would 
do  with  the  advance  in  salary,  when  I  was  startled 
by  a  loud  call  which  said,  "  John,  breakfast  is  ready  I" 
and,  would  you  believe  it,  that  economical  operation 
of  my  pumps  was  nothing  but  another  dream,  and  it 
was  time  to  get  up  and  once  more  wrestle  with  steam 
and  power  pumps,  and  other  steam  plant  troubles. 

Indigestion.. 


Pumps  —  Painting  Stacks. 

Editor  of  the  Engineers'  Review: 

The  letter  by  L.  A.  Cole  brings  to  mind  a  scheme 
that  was  worked  on  a  pump  in  almost  the  same  way 
as  he  did  on  the  pump  illustrated  on  page  32  of  the 
February  number.  The  difference  is  that  instead  of 
making  a  nipple  and  taking  the  pump  apart  to  get  it 
on  the  rod,  we  made  a  couple  of  collars  like  the  one 
shown  at  C  and  secured  them  to  the  rod  without  dis- 
turbing the  rod  in  the  least,  as  shown  at  D.     His  idea 


22 


ENGINEERS'  REVIEW 


March,  1905 


for  a  lubricator  seems  to  be  all  right,  and  it  looks  as 
if  it  would  work, 

I  am  with  W.  C.  Bosworth  in  his  way  of  thinking' 
about  stokers,  firing  by  hand,  and  smoke  preventers  or 
consumers,  as  they  are  called.  If  a  furnace  is  not 
managed  rightly  there  is  no  kind  of  a  stoker  that  will 
operate  without  making  a  smoke,  but  with  mismanage- 
ment in  hand  firing  the  smoke  will  be  far  worse. 

The  way  to  get  the  blocks  up  to  the  top  of  a  stack 
ready  for  painting,  as  shown  on  page  35,  seems  to  be 
a  good  one,  but  I  would  like  to  know  how  Mr.  Deca- 
tur would  proceed  to  paint  the  stack  in  case  there  was 
no  small  rope  through  the  pulley  for  that  purpose? 
It  is  evident  that  he  don't  think  the  editor's  way  is 
what  is  wanted  and  seems  to  have  his  doubts  about 
the  average  man  being  able  to  do  the  trick  as  the 
editor  directed. 

I  will  say  that  it  can  be  done,  because  I  have  seen  it 
done  in  almost  the  precise  way  as  was  given  in  the 
answer  to  the  question  by  Mr.  W.  G.,  in  the  November 
issue.  We  had  two  iron  stacks,  one  for  each  boiler, 
and  they  wanted  painting  the  worst  way,  but  no  one 
in  the  place  knew  how  to  do  the  job.  One  day  a 
couple  of  men  came  along  who  made  painting  stacks 


advise  anyone  who  cares  about  living  to  a  good  old 
age  trying  to  do  the  same  thing,  as  it  must  take  a 
steady  head  and  a  "  know-how  "  as  to  gripping  the 
guy  wire  in  getting  up  to  the  top,  without  resulting  in 
a  broken  neck.  R.  W.  Diefendorf. 


COLLARS   FASTENED  TO  THE  PLUNGER  ROD. 


a  specialty,  and  as  they  offered  to  paint  both  stacks  and 
the  boiler  fronts  for  a  certain  sum,  they  got  the  job. 
The  way  they  went  about  the  stack  painting  was  prac- 
tically the  same  as  was  stated  by  the  editor,  and  it 
didn't  take  them  very  long  to  earn  their  money. 

I  know  of  another  instance  where  the  stack  painter 
did  not  have  the  friendly  rope  and  pulley  to  help  him 
get  the  tackle  up  to  the  top  of  the  stack,  neither  could 
he  climb  up  on  a  ladder  and  push  a  pole  up  to  the 
top,  but  he  painted  the  stack  just  the  same,  and  it  was 
a  case  of  hanging  on  by  his  eyebrows  to  do  it.  He 
shinned  up  the  guy  rope,  which  came  to  about  15  or 
20  feet  from  the  top  of  the  stack,  and  attached  his 
small  block  and  tackle  to  the  ring  in  the  band  to  which 
were  attached  the  guy  wires.  Then  his  partner  at- 
tached the  heavy  blocks  and  rope  and  it  was  lifted  up 
in  that  way  and  the  block  attached  to  the  ring  by  the 
man  who  was  supporting  himself  on  the  guy  wire. 
After  the  blocks  were  in  position  the  rest  was  easy, 
as  another  shorter  block  and  tackle  was  hoisted  up  and 
placed  in  position  by  means  of  a  pole  having  a  small 
pulley  in  the  end,  as  has  already  been  described.  If  I 
hadn't  known  of  this  case  I  should  have  said  that  the 
thing  was  an  impossibility,  but  the  stack  was  painted 
from  top  to  bottom  and  is  standing  today.    I  wouldn't 


Pumps  —  A  Reply  to  Whiskers. 

Editor  of  the  Engineers'  Review: 

At  last  the  expected  happened.  Somebody  has  poked 
his  critic's  stick  at  me.  I  am  very  glad  indeed  that 
some  one  of  the  many  readers  of  this  paper  has  called 
me  down.  Brother  "  Whiskers,"  on  page  18  of  the 
January  number,  asks  for  information  on  the  pump  in 
question,  which  throws  a  steady  stream  of  water. 

Well,  Whiskers,  old  man,  nothing  would  please  me 
any  better  than  to  have  a  personal  visit  from  you  when 
we  are  again  in  operation,  for  I  would  be  glad  to  show 
you  my  2x4  plant,  especially  the  pumps ;  then  have  a 
smoke  or  two  and  go  fishing. 

I  have  run  nine  different  makes  of  pumps  in  the 
past  18  years,  some  were  good,  some  bad,  and  some 
were  good  for  nothing.  One  of  my  weak  spots  is, 
everything  is  good  until  I  see  something  better.  In 
years  gone  by  the  meanest  and  most  contemptible  thing 
I  run  up  against  was  a  bucking  pump.  I  paid  particu- 
lar attention  to  these  water  pushers,  and  carefully  noted 
all  their  symptoms,  etc.,  and  at  last  I  thought  I  had 
the  perfect  pump,  but  no;  I  came  across  another  over 
in  New  Jersey.  When  I  took  charge  of  the  plant  it 
looked  as  if  something  was  missing,  lost,  strayed  or 
stolen.  Everything  was  sloppy,  slippery  and  wet 
There  was  not  one  tight  joint  about  the  whole  shoot- 
ing match.  In  looking  over  the  place  the  next  day  I 
saw  a  new  make  of  pump,  to  me,  lying  out  on  a  scrap 
pile.  The  superintendent  said  it  is  N.  G.,  as  it  had 
only  run  three  weeks  and  then  would  not  budge,  and 
after  losing  nearly  three  days  monkeying  with  it,  they 
threw  it  out  on  the  scrap  pile. 

I  got  interested  and  wrote  to  the  makers  for  a  cata- 
logue and  after  receiving  it,  I  took  the  pump  apart, 
but  found  nothing  wrong  except  that  the  packing  was 
missing  from  the  water  end  and  the  head  on  the  steam 
end  was  not  put  on  according  to  directions.  This 
pump  was  fixed  up  at  a  cost  of  44  cents.  I  connected 
it  up  and  started  it  to  work,  and  after  watching  it  care- 
fully for  a  couple  of  days  I  said  to  myself,  "  that's  the 
best  one  yet."     I  still  think  it  has  no  equal. 

The  pump  that  throws  such  a  steady  stream  is  of 
the  following  size :  Steam  cylinder  4j^  inches ;  water 
cylinder,  3  inches,  and  stroke,  8  inches. 

The  2 J^ -inch  suction  line  is  now  72  feet  long  and 
the  pump  sets  19  feet  above  the  water  level.  The  2- 
inch  discharge  line  is  592  feet  between  the  pump  and 
tank.  In  this  length  the  outlet  is  66  feet  higher  than 
the  pump.  The  steam  line  is  about  580  feet  long, 
starting  at  the  boiler  with  i-inch  pipe  and  running 
212  feet  with  this  size;  it  is  then  reduced  to  ^-inch 
and  runs  to  within  16  feet  of  the  pump,  where  it  is 
once  more  reduced  to  the  regulation  size,  j4-inch.  The 
boiler  pressure  is  100  pounds,  but  at  the  pump  it  is  not 
over  40  pounds.  When  the  pump  is  running  it  just 
steps  off  96  strokes  a  minute  with  an  8-inch  stroke, 
and  the  water  comes  out  of  the  pipe  at  the  tank  in  a 
steady  stream.  When  I  say  steady,  I  don't  mean  by 
jerks   or   pulsations,   but   a   plain,   every-day   steady 
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stream.  This  can  be  sworn  to  by  every  employe  about 
the  place. 

If  I  could  not  get  another  one  like  it  I  would  not 
take  $500  cash  for  it  today.  The  repairs  on  it  since 
May  2,  1902,  have  been  27  cents.  This  pump  gets  my 
undivided  attention,  t.  e.,  it  gets  just  enough  oil  to  run 
nice  and  smooth  and  occasionally  it  gets  a  cleaning 
up.  So  while  it  looks  as  if  Mr.  Whiskers  was  right, 
he  is  and  he  is  not. 

While  we  all  contend  that  a  crosshead  comes  to  a 
standstill  at  the  end  of  each  stroke,  the  belt  on  the 
pulleys  travels  just  the  same,  and  while  the  piston  stops 
at  the  end  of  each  stroke  in  a  pump,  the  water  runs 
out  just  the  same.  Harry  C.  Faber. 


A  Few  Pump  Troubles. 

Editor  of  the  Engineers*  Review : 

As  you  have  about  everything  pertaining  to  the 
engine  room,  I  have  taken  the  liberty  to  send  in  a  few 
illustrations  to  show  how  I  fixed  my  pump  which 
had  been  growing  from  bad  to  worse  and  made  a 
noise  while  running  like  the  clank  of  a  prisoner's  chain. 
There  was  nothing  out  about  the  pump  except  that 
the  holes  in  the  links,  valve-rod  jaws,  rocker  shaft 
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FIG.    1.     WORN   HOLES  IN   LINKS,  VALVE   STEM  JAWS   AND 
ROCKER  ARMS. 


and  levers  were  worn  oblong;  the  pins  which  went 
through  them  were  also  worn,  as  shown  in  Fig.  1. 

When  I  made  up  my  mind  to  repair  them,  I  had 
intended  to  ream  the  holes  out  and  make  new  pins,  but 
upon  examining  them  I  found  they  were  worn  so  bad 
that  it  was  advisable  to  drill  out  and  bush  and  make 
pins  the  same  size  as  the  original  ones.  This  is  shown 
in  Fig.  2. 

A  few  words  about  drilling  out  worn  holes  may  not 
come  amiss,  as  there  is  danger  of  either  breaking  the 
arm  lever  or  of  getting  hurt  if  the  work  is  done  in 
a  drill  press  and  an  ordinary  drill  used.  There  is 
danger  of  breaking  the  work  if  the  drill  catches, 
which  it  is  sure  to  do.  The  best  way  is  to  get  a 
reamer  and  ream  the  holes  out  to  the  desired  size 
and  if  it  is  impossible  to  get  a  reamer  the  holes  may 
be  drilled,  if  the  operator  is  careful,  by  backing  off 
the  cutting  edge  of  the  drill.     If  an  engineer  is  so 
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situated  that  he  cannot  get  bushings  made,  the  worn 
holes  can  be  repaired  by  filling  up  with  babbitt  and 
drilling  out  the  size  of  the  pin.  Of  course  the  babbitt 
will  not  last  as  long  as  an  iron  or  steel  bushing. 

Gmsiderable  has  been  said  about  pumps  and  how 
to  pack  them  and  packing  in  general,  and  consider- 
able might  be  said  about  the  stuffiilgboxes  and  how 


the  builders  might  with  good  results  make  them  deeper 
and  not  do  any  harm.  If  there  is  anything  that  makes 
an  engineer  feel  tired,  it  is  to  have  a  pump  that  has 
a  stuf^gbox  about  half  as  deep  as  it  ought  to  be. 

I  fail  to  understand  why  they  are  made  with  such 
stingy  affairs  unless  it  is  tibat  the  manufacturers  have 
it  in  for  engineers. 

I  have  got  one  that  will  take  just  about  one  and 
one-half  rings  and  a  tight  fit  at  that.  Of  course  it  is 
not  necessary  to  state  that  it  is  not  possible  to  keep 


FIG.     8.     HOMEMADE     METALLIC  PACKING. 

the  piston  tight,  for  any  engineer  knows  that.  The 
way  I  got  out  of  the  trouble  was  by  using  a  packing 
of  my  own  which  is  a  combination  of  soft  wire  solder 
wound  with  asbestos  wicking  which  is  dipped  in  a 
mixture  of  graphite  and  cylinder  oil.  At  first  the 
packing  leaked,  but  as  it  became  fitted  to  the  rod  the 
leak  gradually  stopped,  and  now  it  is  as  tight  as  any 
pump.  I  don't  know  how  this  will  work  on  hot  water 
as  I  have  not  tried  it,  but  I  should  think  it  would  be 
all  right,  as  it  forms  a  kind  of  metallic  packing. 

H.  Hiser. 


Pumps. 


Editor  of  the  Engineers'  Review : 

I  noticed  a  letter  from  Harry  C.  Faber  in  a  recent 
issue  of  the  Review.  I  don't  think  he  is  right  where 
he  says  that  a  duplex  pump  gives  "  duplex  troubles  " 
as  compared  with  a  single  pump.  I  have  talked  with 
a  great  many  engineers  relative  to  the  merits  of  the 
single  and  duplex  pumps,  and  all  seem  to  agree  that 
while  a  pump  of  the  duplex  construction  may  use  a 
trifle  more  steam,  it  is  certainly  much  more  reliable  and 
simple  than  the  single  style  of  pump. 

I  know  of  a  power  plant  in  Chicago  that  I  see  very 
often,  which  is  equipped  with  a  duplex  and  a  single 
boiler  feed  pump.  The  single  pump  is  of  a  well- 
known  make,  but  I  think  is  very  unreliable  as  I  have 
known  it  to  stop  running  several  times  as  soon  as  its 
supply  was  throttled  down  a  little.  Of  course  the  fire- 
man was  right  there  and  simply  pushed  the  valve  rod 
over  and  started  it  up  again,  but  something  might  be 
doing  if  he  happened  to  be  somewhere  else  when  the 
pump  stopped.  The  duplex  pump  has  never  stopped 
working  even  when  slowed  down  so  "that  it  hardly 
moved. 

I  think  Sam  was  right  in  the  Engine-room  Chats  in 
the  Feb.  1904,  number,  where  he  said  that  a  fireman 
could  always  depend  on  getting  water  into  his  boiler 
if  he  had  a  duplex  pump. 

I  should  like  to  see  some  careful  tests  made  at  some 
plant  to  determine  how  the  two  types  of  pumps  real- 
ly stand. 

I  now  have  a  question  which  I  would  like  the  readers 
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of  the  Review  to  answer.  In  a  snuU  hotel  in  a  little 
town  in  Maine  there  was  an  old  tubular  boiler  used  for 
beating  purposes.  The  boiler  was  pretty  well  used 
up,  and  I  believe  was  originally  a  power  boiler.  It 
now  carries  40  pounds  of  steam,  while  when  it  was 
used  for  power  purposes  it  carried  about  60  sometimes. 
The  fireman  sometimes  let  the  pressure  get  way  above 
40  pounds,  and  as  the  noise  of  escaping  steam  was 
objectionable  he  hung  weights  on  tibe  safety  valve 
lever.  When  I  asked  him  if  this  practice  was  not 
dangerous  he  said,  "  Of  course  not,  because  that  biler 
had  run  a  pump  wid  60-pound  pressure."  Now  I 
say  that  as  the  boiler  was  never  cleaned,  and  was  used 
up  anyway,  a  pressure  of  40  pounds  was  plenty  for 
it.  The  boiler  maker  probably  knew  what  he  was 
doing  when  he  said  that  40  pounds  was  all  it  could 
carry. 

Was  the  fireman  right  when  he  let  the  pressure  get 
above  40  pounds?  Hugh  G.  Boutell. 


Pump  Troubled. 

Editor  of  the  Engineers'  Review: 

A  good  deal  has  been  said  about  pumps  since  engi- 
neering papers  have  been  published,  but  from  what  I 
can  see,  there  is  just  as  much  need  of  information  to- 
day as  there  ever  was.  It  is  wonderful  how  some  of 
the  pumps  will  run  and  do  the  work  required  of  them 
when  they  are  in  such  a  condition  as  some  of  them  are. 
It  may  be  truthfully  said  that  the  majority  of  pump 
troubles  come  from  leaks  of  one  kind  or  another.  The 
old  familiar  air  leak    gives  the    engineer    as  much 


FIG.  1.  SQUARE  CUT  PACK-  FIG.  ».  CUT  ON  A  SLANT. 
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trouble  as  ever,  and  although  he  has  been  warned 
against  it  for  years,  he  will  still  persist  in  laying  a  suc- 
tion line  with  old  pipe  that  may  or  may  not  be  full  of 
holes.  The  joints  are  made  up  of  any  old  thing,  and 
when  the  job  is  done,  he  has  the  fun  of  going  over  the 
line  to  find  the  leak  that  invariably  exists. 

Another  gets  good  pipe  and  new  couplings  and  sets 
to  work.  He  is  in  a  hurry,  and  so  slaps  every  thing 
together  in  a  rush,  forgetting  that  it  is  important  to 
make  the  joints  perfectly  tight,  or  perhaps  taking  it  for 
granted  that  they  will  be  so  when  the  pump  is  started. 

A  leaky  suction  pipe  means  a  partial  destruction  of 
the  vacuum,  and  the  value  of  the  suction  pipe  is  deter- 
mined by  the  ability  of  the  pump  to  remove  the  pres- 
sure from  the  interior  of  the  pipe  so  that  the  atmos- 
pheric pressure  may  not  he  hampered  in  forcing  more 
water  into  the  pipe  ready  for  the  next  stroke  of  the 


pump.  If  there  is  an  air  leak  in  the  pipe  the  lift  wil 
be  hindered  and  the  water  will  not  be  supplied  to  th( 
pump  in  sufficient  quantities. 

It  would  be  a  good  idea  for  every  suction  pipe  t( 
have  a  vacuum  gage  on  it,  and  then  the  engineer  cai 
tell  at  a  glance  what  amount  of  vacuum  he  has  in  thi 
pipe.  If  the  gage  shows  28  inches  or  over,  the  leal 
need  not  worry  him,  neither  need  he  expect  much  bet- 
ter ;  but  if  the  vacuum  is  down  to  18  or  20  inches,  it  is 
evident  that  there  is  a  serious  leak  in  the  suction  pipe, 
or  the  valves  or  piston  are  leaking.  This  may  occur  ii 
the  valves  leak  enough  to  destroy  the  vacuum. 

A  leaky  water  end  will  cause  a  loss  of  steam.  I  went 
into  an  engine  room  recently  and  saw  the  boiler  feed 
pump  running  at  twice  the  speed  it  should  if  it  had  been 
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in  condition  to  do  the  work.  As  it  was,  the  water  was 
churned  back  and  forth,  but  at  every  stroke  of  At 
pump  the  steam  cyUnder  was  filled  with  steam,  as  tk 
ordinary  pump  has  no  cutoff,  and  the  steam  was  a- 
hausted  into  the  air  without  having  accomplished  iti 
work.  The  pump  needed  repacking,  which  would  haw 
admitted  of  its  being  operated  at  about  one-half  flie 
speed  and  throw  a  greater  stream  into  the  boiler. 

On  the  other  hand  a  pump  can  be  packed  too  tig^; 
so  tight,  in  fact,  that  a  steam  pressure  of  100  povnids 
to  the  square  inch  will  not  run  it.  I  recall  one  instance 
in  my  experience  where  I  got  caught  in  this  respect  I 
had  just  got  a  new  supply  of  packing,  and  as  th«  pump 
barrel  was  rather  rough,  it  was  a  hard  pump  to  keep 
tight  because  the  packing  wore  out  so  fast. 

When  I  went  to  pack  the  pump  I  concluded  I  wonH 
put  in  all  the  packing  I  could,  and  I  did.  When  steam 
was  turned  on  the  pump  refused  to  start,  and  I  cooM 
not  think  what  the  trouble  might  be,  but  when  I  tried 
to  pry  the  plunger  over  to  one  end,  I  quickly  found  out 
why  the  pump  would  not  operate.  The  plunger  could 
be  scarcely  pried  from  one  end  to  the  other.  When 
some  of  the  packing  was  removed  the  pump  worked 
all  right. 

I  have  found  there  is  a  right  way  to  cut  the  paddng 
for  a  pump  when  it  is  to  be  used  on  the  water  end.  The 
average  engineer  will  cut  his  packing  with  square  cndi 
as  shown  in  Fig.  i.  This  is  not  a  good  way  to  do,  for 
although  it  may  be  tight  at  first,  it  will  leak  as  soon  *i 
it  wears  away  a  little,  although  the  joints  may  cone 
differently,  for  as  soon  as  the  rings  wear  the  spring 
will  press  the  packing  out  and  so  open  up  the  joint 

In  Fig.  2  a  far  better  joint  is  shown  and  will  keep 
reasonably  tight    It  will,  however,  open  up  as  the  ring 
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nd  so  allow  water  to  slip  past.  The  ring  shown 
3  is  the  best  way  to  make  a  split  ring  I  know  of 
I  allow  of  all  the  wear  the  ring  will  stand.  Fig. 
olid  packing  ring  and  is  the  best  thing  I  have 
:d  on  cold  water. 

e  found  that  trouble  with  pumps  is,  as  a  rule, 
I  to  the  water  end,  and  when  trouble  occurs,  I 
lonkey  with  the  steam  end  until  I  have  tried  all 
;medies,  unless  indications  are  so  strong  that 
ible  is  in  the  steam  end  that  there  is  no  doubt 

W.  H.  Carpenter. 


Deception. 

jf  the  Engineers'  Review : 
ngineer  in  charge  of  a  valuable  steam  plant 
trusted  by  his  employer,  protected  by  license 
id  has  by  years  of  hard  work  and  study  gained 
ition,  can  ill  afford  to  practice  deception.  It 
ecessary  for  him  to  do  so  if  he  is  a  competent 
t&dtd  man.  There  is  a  certain  dignity  about 
I  he  will  fight  for  his  rights,  has  no  fear  of  his 
T,  and  does  not  have  to  use  deception  about 
•k. 

;  is  another  class  of  men  found  at  times  in 
rooms.  Men  who  took  the  jobs  on  their  nerve, 
ncoed  some  owner  into  paying  them  a  salary, 
pose  license  laws  because  lliey  cannot  pass  an 
ition,  who  run  their  plants  for  a  time  and  then 
Its  run  them.  These  men  must  practice  de- 
They  lied  about  themselves  when  they  took 
They  have  their  little  excuses  and  make  be- 
rhile  they  hold  the  job,  and  without  doubt  the 
,  the  baker,  and  the  candlestick  maker  can  testi- 
leir  qualities  of  deception  when  they  leave  the 

ading  over  the  cases  mentioned  I  fail  to  find  a 
which  the  engineer  was  warranted  in  practicing 
)n.  The  excuse  seems  to  be  that  the  engineer 
ced  by  the  ignorance  or  stubbornness  of  some 
:,  which,  you  understand,  lifts  the  real  blame 
le  shoulders  of  the  engineer  and  places  it  on 
x)r  soul  who  was  born  that  way. 
fact  that  the  engineer  wilfully  and  willingly 
i  is  surrounded  by  a  mass  of  evidence,  and  it  is 
act  our  attention  from  the  real  point  of  issue 
:  are  told  about  the  cranky,  ignorant,  or  stub- 
her  man.  The  engineer  who  attempts  to  com- 
shortcomings  of  the  other  man  by  deception 
limself  at  a  disadvantage.  As  long  as  he  keeps 
1  hands  clean  he  has  the  advantage.  When  he 
em  in  the  mire  it  becomes  a  case  of  the  pot 
the  kettle  black. 

e  a  successful  engineer  a  man  must  develop  a 
ability  to  deal  with  human  as  well  as  mechani- 
jlems.  The  skilled  mechanic  uses  clean,  sharp 
tools.  He  does  his  work  carefully  and  to  the 
n  dealings  with  men  you  will  not  find  the 
IS   forsaken  nor  their   seed  begging  bread. 

W.  A.  Torrev. 


ticed  on  the  unsuspecting  Graball.  The  idea  of  an 
engineer  with  a  reputation  at  stake  to  go  and  stick 
a  plug  without  the  composition  in  it  into  a  boiler, 
just  to  hold  his  place  and  not  only  risk  his  own  life, 
but  many  others  and  then  call  it  a  little  joke  on  the 
boss  and  say  it  might  be  called  deception. 

I  call  that  the  rankest  kind  of  deception  and  I  think 
if  the  firm  that  made  him  the  offer  knew  of  that  piece 
of  work,  they  wouldn't  want  him  around  their  plant. 
I  have  had  some  experience  with  that  Chicago  river 
mud  and  know  the  risk  Mr.  Parker  ran  in  doing  as 
he  did. 

I  have  used  deception,  but  in  a  different  way  than 
that.  I  once  ran  a  plant  in  Iowa  and  there  was  a 
warehouse  and  glazing  room  across  the  street  which 
was  heated  by  live  steam.  The  men  were  always 
kicking  because  I  didn't  give  them  steam  enough  to 
keep  Uiem  warm  so  I  changed  the  pointer  on  the 
gage  on  that  line  and  made  it  read  30  pounds  and  had 
some  of  them  come  over  and  see.  They  were  always 
warm  after  that,  though  they  didn't  get  any  more 
heat.  That  was  deception,  but  did  no  one  any  harm 
and  did  me  a  lot  of  good  because  my  five  boilers  were 
taxed  to  their  capacity  anyway.  B.  L.  C. 


Deception  Again. 

Df  the  Engineers'  Review : 
'e  been  reading  a  great  deal  lately  about  the 
of  deception  and  I  would  like  to  say  a  word 
ig  the  deception  of  D.  Parker  which  he  prac- 


Does  Not  Believe  in  Deception. 

Editor  of  the  Engineers'  Review: 

It  is  with  much  interest  I  have  read  in  recent  issues 
of  the  Review  the  numerous  accounts  of  deception 
practiced  by  engineers,  and  although  they  are  frank 
in  admitting  their  deceit,  I  must  say  I  am  surprised  to 
learn  that  so  many  would  deceive  their  employers.  As 
W.  H.  Wakeman  says :  "  It  is  entirely  wrong  to  deceive 
the  man  who  has  trusted  you  and  paid  you  for  your 
honest  service."  There  is  a  way  for  every  man  to  get 
over  his  troubles  without  deception  or  dishonesty  and 
in  the  end,  truth  and  frankness  will  prove  the  better 
way. 

I  do  not  consider  myself  an  angel  or  by  any  means 
perfect,  but  this  is  how  I  overcame  a  difficulty  similar 
to  some  of  those  described.  Connected  to  the  power 
house  of  which  I  am  in  charge  are  nine  greenhouses 
fed  through  a  5-inch  main,  running  from  the  exhaust 
tank,  on  the  end  of  which  is  a  gage.  The  foreman  of 
the  houses  got  it  into  his  head  that  nothing  less  than 
S  pounds  pressure  would  do  his  work,  while  I  was  con- 
vinced that  2  pounds  would  give  circulation  as  it  had 
heretofore  and  was  doing  at  the  present  time.  Now  in- 
stead of  doctoring  the  gage  by  setting  it  up  to  5  pounds 
and  still  carrying  2  pounds,  I  went  to  my  employer  and 
explained  to  him  in  a  frank  honest  way,  that  I  did 
not  want  to  carry  so  much  back  pressure  on  my  engine 
when  less  would  do  the  work,  and  that  I  thought  tiiey 
were  running  those  houses  by  the  gage  instead  of  the 
thermometer.  We  decided  to  remove  the  gage  entirely 
and  then  if  the  thermometer  would  not  register  the  de- 
sired degree  we  would  raise  the  pressure.  So  one 
night  the  gage  disappeared  and  all  kick  from  low  pres- 
sure went  with  it. 

Don't  you  think  that  better  and  more  manly  than  it 
would  have  been  to  have  doctored  the  gage  and  then 
had  the  boss  come  around  and  ask  why  I  carried 
such  high  back  pressure  and  then  had  to  lie  to  him 
or  own  up  the  whole  thing? 

In  one  plant  I  ran  my  engine  until  10  p.  m.,  and 
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would  leave  the  glass  full  of  water  and  a  good  fire  with 
the  draft  dosed  in  charge  of  the  night  watchman,  and 
as  he  had  to  use  a  little  steam  through  night,  he  just 
kept  steam  till  morning  with  the  pump  working  on  the 
returns.  I  left  one  night  as  usual  with  water  just 
showing  at  the  top  of  the  glass.  In  20  minutes  the 
night  watch  came  after  me  and  told  me  something  was 
wrong,  I  went  over  and  discovered  the  building  fuH 
of  steam  and  a  hissing  roar  coming  from  the  direction 
of  the  pump.  Groping  my  way  in  the  dark  I  at  last 
reached  the  pump  and  closed  the  discharge  valve,  when 
the  sound  stopped.  I  then  inspected  die  boiler,  but 
could  get  no  water  from  the  lowest  point  of  opening. 
I  quickly  covered  my  fire  with  damp  ashes  and  closed 
all  connections  leading  from  the  boiler,  and  here  is 
where  opinions  may  differ.  Some  would  say  reduce 
the  steam  pressure  by  letting  it  escape,  while  others 
would  say  hold  it  in.  I  am  of  the  latter  opinion,  as  no 
damage  was  done,  although  there  was  only  8  inches  of 
water  left. 

The  trouble  was  the  check  valve  had  failed  to  seat, 
throwing  the  boiler  pressure  on  the  pump  cylinder, 
which  had  blown  the  packing  from  between  the  covers 
of  the  pump,  allowing  the  boiler  to  empty  itself. 

M.  E.  Webber. 


Has  Charity  for  Some. 

Editor  of  the  Engineers'  Review: 

The  letters  relating  to  the  question  of  deception  are 
interesting,  but  are  not  what  would  be  taught  in  a 
Sunday  school  by  any  means,  if  we  can  go  by  the  way 
the  question  appears  to  us  after  reading  from  one  side 
of  the  question  only.  It  is  a  very  easy  matter  to  mis- 
understand the  circumstances  of  a  case,  and  therefore 
it  is  a  very  easy  matter  for  one  to  form  a  wrong 
opinion  of  a  case  when  all  of  the  particulars  are  not 
given. 

Now  take  the  case  of  the  letter  "Deceptbn  in  En- 
gineering," written  by  S.,  and  appearing  on  page  21 
of  the  December  issue.  I  would  have  condemned  his 
way  of  doing  things  as  much  as  the  next  one  if  I  had 
felt  like  doing  so,  and  I  will  say  even  now  after  read- 
ing the  inside  facts  of  the  case  as  printed  in  the  Febru- 
ary issue  on  page  15,  that  I  don't  think  there  was  any 
call  for  reading  the  water  meter  on  the  other  engi- 
neer's shift.  I  think  I  would  have  allowed  the  firemen 
to  use  what  water  was  necessary,  and  had  it  out  with 
the  office  if  it  came  to  that  stage  of  the  game. 

Neither  did  I  approve  of  S.  going  into  the  other 
man's  plant  and  doctoring  the  valve,  but  from  the  let- 
ter which  appeared  in  the  February  issue,  I  am  not 
sure  but  what  S.  did  what  was  the  best  for  all  con- 
cerned, especially  for  the  old  man  who  operated  the 
pumps.  After  reading  this  letter  I  thought  it  would 
be  a  good  idea  to  look  up  the  letters  which  had  already 
been  written  on  the  subject.  This  brought  me  to  Mr. 
Wakeman's  letter,  and  from  it  I  gather  that  he  has 
never  deceived  and  would  not  do  so  under  any  cir- 
cumstances. This  is  a  commendable  stand  to  take  and 
I  heartily  approve  of  his  advice,  but  I  would  like  to  see 
the  man  who  has  never  deceived  in  engineering  prac- 
tice, in  some  way  or  other;  such  an  individual  would 
be  worth  going  some  little  distance  to  get  a  view  of. 

I  think  Mr.  Wakeman  is  a  trifle  harsh  in  his  judg- 
ment as  to  the  penalty  that  should  have  been  dished 
out  to  S.  for  removing  that  valve  seat,  and  I  think  he 


will  admit  so  himself,  ahboagfa  I  have  noticed  in  scr- 
eral  letters  he  has  written  in  rq>ty  to  odien  Hat  be 
says  what  he  means  and  means  wtot  be  says,  v^udi  is 
in  substance  the  same  as  saying  that  it  won't  mala 
any  difference  as  to  what  new  light  is  brou^t  to  bear 
upon  a  subject,  he  won't  be  convinced  anyway. 

It  seems  to  me  that  S.  scores  one  when  he  saw  his 
conscience  would  allow  him  to  deceive  the  companv, 
but  could  not  allow  him  to  deprive  his  firemen  of  the 
privilege  of  using  water  to  cool  the  red  hot  clinkers 
while  cleaning  fires,  and  cleaning  fires  five  times  m  24 
hours.  Perhaps  it  has  been  so  long  since  Mr.  Wake- 
man  cleaned  fu-es  that  he  has  forgotten  all  about  how 
hot  those  clinkers  are  when  they  are  pulled  out  on  the 
floor,  especially  if  the  fires  are  forced,  which  makes  it 
all  the  harder  for  cleaning,  or  perhaps  when  he  cleaned 
fires  they  were  not  worked  so  hard  but  what  they  could 
bum  out  entirely  before  cleaning;  if  so,  he  had  a  snap 
considerably  different  from  what  firemen  find  today, 
or  my  firemen  at  least. 

I  know  that  if  the  firm  for  whom  I  am  engineer  at- 
tempted to  restrict  me  in  the  use  of  water  in  the  fire 
room,  or  anywhere  else  for  that  matter,  we  would 
have  it  out  right  then  and  there,  because  I  haven'l 
forgotten  how  hot  clinkers  can  come  from  a  fumact 
and  how  disagreeable  it  is  to  have  dust  flying  all  ova 
the  boiler  fronts,  let  alone  the  inhaling  of  it  into  tix 
lungs.  Although  I  don't  agree  with  S.  in  his  decep- 
tion as  practiced,  I  say  good  for  him  in  thinking  oi 
his  firemen  rather  than  the  few  cents  that  might  Ix 
saved  by  such  niggardly  policy  as  the  company  triec 
to  impose  upon  the  fire  room  force.  I  don't  boas 
much  on  being  a  philanthropist,  but  I  believe  I  woal( 
have  paid  for  that  water  mvself  rather  than  hav( 
compelled  the  firemen  to  go  without. 

It  also  seems  to  me  that  another  point  is  score< 
when  we  come  to  the  case  of  the  valve  in  the  wate 
pipe.  What  would  have  been  the  result  if  the  chie 
had  been  informed  of  the  refusal  of  the  old  man  t 
allow  enough  water  to  flow  through  the  pipes  to  kec] 
the  cylinder  of  the  compressor  cool.  He  would  hav 
probably  been  discharged  or  have  received  such  a  call 
ing  down  that  he  would  have  had  ,it  in  for  S.  as  loni 
as  he  remained  in  the  plant.  By  fixing  the  valve  with 
out  the  other  knowing  anything  about  it,  he  saved  th 
old  man  and  undoubtedly  prevented  a  lot  of  bar 
feelings.  Such  actions  as  that  hardly  call  for  a  stat 
prison  sentence  as  advocated  by  Mr.  Wakeman.  W 
are  told  that  honesty  is  the  best  policy,  and  we  knoi 
it  is,  but  we  are  also  told  that  of  two  evils  to  take  th 
lesser.  A.  C.  Streckfus. 


Piping  Kinks. 


Editor  of  the  Engineers'  Review : 

Sometimes  it  is  necessary  to  run  a  steam  pipe  i 
places  where  it  is  likely  to  freeze.  Our  method  fc 
preventing  such  pipes  from  freezing  up,  is  shown  i 
Fig.  I,  which  has  worked  to  our  entire  satisfaction. 

We  also  have  a  cistern  which  is  covered  over  an 
filled  with  hot  water  and  steam,  making  it  impossibl 
to  sound  the  depth  of  water  with  a  rod,  on  account  t 
the  rod  being  wet  by  the  steam  as  well  as  by  the  wate 
This  we  overcame  by  dropping  a  pipe  through  tl 
cover  almost  to  the  bottom,  the  lower  end  of  the  pi{ 
being  water-sealed.  Thus  we  are  able  to  sound  tl 
depth  of  water  by  dropping  a  rod  down  inside  the  pip 
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Your  correspondents  have  much  to  say  as  to  the 
value  of  a  technically  educated  man  over  the  practical 
or  shop-trained  man,  and  it  seems  to  me  that  they  miss 
the  main  point  in  their  argument,  pro  and  con.  That 
is,  that  the  man  of  brains  is  going  to  make  his  mark 
whether  he  be  school-trained  or  shop-trained.  It  is 
useless  to  send  the  boy  to  either  the  shop  or  the  school 
and  expect  results  if  nature  has  not  endowed  him  with 
the  necessary  amount  of  gray  matter  and  ambition. 
There  are  qualities  necessary  to  success  that  no  amount 
of  training  can  give. 

I  have  l^n  a  subscriber  to  the  leading  engineer's  pa- 


FIG.   1.    DRIPS   TO   PIPE    LINE. 

pers  all  my  life,  and  I  have  quite  a  number  of  gray 
hairs  now,  and  the  same  old  never-settled  questions  are 
still  being  debated.  One  is,  where  is  the  best  place  to 
feed  a  boiler  ?  Another,  what  is  the  stress  on  cylinder- 
head  bolts?  Also,  whether  compression  is  a  benefit 
considered  from  an  economical  point  of  view;  and  I 
might  ask,  what  makes  geese  walk  single  file,  but  I 
had  better  leave  that  out. 

Many  of  us  are  troubled  with  our  steam  pipes  vi- 
brating. This  can  usually  be  overcome  if  we  have 
heavy  walls  and  buildings  to  guy  to,  but  occasionally 
we  haven't.  Having  a  little  time  the  other  day,  I  in- 
vestigated this  vibration,  and  found  that  the  amount  of 
steam  contained  in  this  particular  pipe  and  flowing  at 
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FIG.   «.     PIPE   LINE    CLAMPED   TO  WALL. 

the  rate  of  100  feet  a  second  would  exert  a  force 
or  blow  equal  to  about  400  pounds  when  stopped  in 
.3  of  a  second.  Two  hundred  of  these  pulsations  per 
minute  are  quite  enough  to  make  a  pipe  dance. 

A  good  method  of  clamping  a  pipe  when  it  runs 
close  to  and  parallel  to  a  wall  is  shown  in  Fig.  2.  The 
broad  base  g^ven  by  the  timber  between  the  pipe 
and  the  wall  prevents  any  pivot  action  of  the  clamping 
device.  Saw  Mill. 


Pipe  Bending  Device  and  Steam  MufHer. 

Editor  of  the  Engineers'  Review : 

It  often  happens  that  an  engineer  wants  to  bend  a 
pipe,  and  the  only  way  he  can  do  it  is  to  use  a  vise. 
When  the  job  is  done  it  is  not  fit  to  put  up,  as  the 
kinks  are  enough  to  spoil  the  looks  of  the  piping,  and 


a  bad  piece  of  piping  is  what  an  engineer  does  not 
want  aroimd  his  plant. 

A  pipe-bending  device  which  anyone  may  make,  is 
shown  on  Fig.  i.  The  rib  D  is  to  hold  the  plate  C  in 
a  vise,  while  the  studs  A  and  B  are  to  bend  the  pipe  be- 
tween, by  prying  in  the  direction  in  which  the  pipe  is 
to  be  bent.    The  stud  B  is  fastened  to  the  plate  C,  while 
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FIG.   1.     PIPE   BENDING   DEVICE. 

the  stud  A  may  be  moved  in  the  slot  to  vary  the  radius 
of  curvature.  If  care  is  used,  the  pipe  may  be  bent  to 
almost  any  shape  without  buckling. 

In  our  plant  we  are  obliged  to  heat  a  great  quantity 
of  water  in  tanks,  and  the  way  this  was  originally  done 
would  almost  cause  one  to  think  that  the  bottoms  of 
the  tanks  were  about  to  come  out.  Anyone  who  has 
had  any  experience  in  heating  large  quantities  of 
water  in  a  hurry,  knows  what  a  noise  and  rumbling, 
trembling  sensation  it  produces. 

To  do  away  with  this  noise,  I  made  a  muffler  as 
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FIG.  2.     STEAM   MUFFLER. 

shown  in  Fig  2,  as  follows :  A  brass  pipe  C  is  threaded 
at  both  ends,  one  end  long  enough  to  allow  for  the 
two  nuts  and  a  coupling  to  connect  it  to  the  steam  pipe. 
The  pipe  is  perforated,  each  hole  being  countersunk 
as  shown  at  D.  This  pipe  may  be  made  as  long  as  the 
operator  deems  best.  It  should  be  of  sufficient  dimen- 
sions, however,  to  allow  enough  holes  to  amount  to 
about  twice  the  area  of  the  pipe.  On  each  end  of  the 
pipe  a  washer  is  placed  and  held  in  place  by  jamb  nuts 
as  shown  at  E  E,  the  outer  end  being  capped  as  shown. 
Between  the  two  washers,  the  pipe  is  wound  with  first 
a  layer  of  burlap  and  then  a  layer  of  fine  mesh  brass 
wire  gauze.  Brass  is  used  to  prevent  rust.  This 
forms  a  spool  of  a  porous  nature  through  which  the 
steam  may  be  driven  without  noise.      M.  O.  Taylor. 
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Electric  Telltale  and  Gaskets. 

Editor  of  the  Engfineers'  Review : 

I  am  a  reader  of  the  Engineers'  Review  and  seeing 
so  many  good  devices  published  I  thought  I  would 
send  in  one.    Fig.  i  shows  a  supply  tank  which  stands 


FIG.    1.     ELECTRIC    TELLTALE, 

1,000  feet  from  the  power  house.  The  telltale  is  made 
up  of  electric  bells  and  the  weight  W,  which  is  of  iron 
and  slides  in  a  slot  in  a  board.  To  the  weight  a  wire  is 
fastened  and  run  to  batteries  A  and  then  on  to  the  bells 
E  and  F.    At  both  ends  of  the  board  on  the  tank  are 


FIG.  t.     SECTIONAL  GASKET. 


FIG.  8.  GASKET  IN  PLACE. 


fastened  iron  contact  pieces  Z  and  X,  to  which  the 
wires  from  the  bells  and  battery  are  fastened.  Now 
if  the  weight  JV  comes  down  to  X  I  know  the  tank  is 
full,  as  when  it  touches  X  it  acts  as  a  switch  and 
rings  bell  F.    If  the  weight  iV  goes  up  to  the  top  and 
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FIG.    4.     TEMPLATE    FOR    CUTTING    GASKETS. 

touches  Z,  the  tank  is  empty,  for  it  rings  the  bell  E. 
This  arrangement  is  very  handy. 

The  next  is  on  cutting  gaskets  for  large  flanges. 
Fig.  2  shows  how  they  are  cut.  We  first  lay  off  a  cir- 
cle, then  divide  it  into  the  number  of  segments  that 


we  want  and  by  cutting  from  a  sheet  of  rubber  pack- 
ing we  save  considerable  rubber.  Fig.  3  shows  a  gas- 
ket of  this  kind  in  place.  Whenever  I  have  a  gasket  to 
cut  for  a  flange  I  cut  it  to  go  inside  of  bolt  circle. 

The  next.  Fig.  4,  is  a  template  for  cutting  rod  pack- 
ings of  all  kinds.  It  is  made  of  wood  turned  down  to 
the  diameter  of  the  different  rods  we  have  on  our  en- 
gines, pumps,  etc.,  so  if  we  want  to  pack  our  piston  rod 
on  the  engine  and  it  is  2%,  3  or  3j4-inches  we  just 
run  packing  around  the  required  diameter  on  the  tem- 
plate and  cut  our  packing  the  way  we  want  it.  The 
same  is  done  if  we  want  to  pack  any  kind  of  a  rod 
Templates  of  all  sizes,  even  for  pipe  unions,  come 
in  very  handy  in  our  engine  room,  as  many  times  we 
wish  to  put  a  gasket  in  a  small  union  and  it  is  quite 
hard  to  cut  them  at  times  on  account  of  the  pipe  not 
giving  away  enough  to  put  the  rubber  in  place  to  mark 
it  so  we  can  cut  it. 

If  I  had  my  way  I  would  use  all  ground  joint  tmions 
for  they  do  not  require  any  gaskets  and  last  for  years. 

L.  A.  Cole. 


Removable  Disk  Valve. 

Editor  of  the  Engineers'  Review : 

There  has  been  considerable  said,  about  removable 
disk  valves,  in  the  Review,  and  I  think  the  advice  given 
by  J.  E.  Noble  on  page  13  of  the  November  issue  is 
gocid. 

In  my  present  position  nearly  all  the  valves  have  re- 
movable disks.     I  have  removable  disk  check  valves 


BLOWOFF  VALVE. 

and  in  one  the  disk  has  been  in  use  two  years  and  a 
half  and  some  of  the  disks  in  the  globe  valves  have 
been  in  use  longer  than  that.  In  a  former  plant  in 
another  state  I  could  not  keep  a  disk  in,  sometimes  only 
a  week,  before  it  would  leak.  Wherever  they  were 
below  the  water  line  they  would  not  last  any  reason- 
able length  of  time  and  I  had  to  replace  them  with  gate 
valves,  but  in  the  cold  water  and  steam  lines  I  had  no 
trouble. 

I  can  use  them  in  any  place  in  the  plant  I  am  at  the 


1, 1905 


ENGINEERS'  REVIEW 


29 


time,  with  good  results.  While  on  the  valve 
n  I  should  like  to  ask  other  engineers  what  they 
>f  the  blowoff  valve  in  the  illustration.  It  will 
iced  that  the  pressure  comes  against  the  lower 
the  valve,  as  it  should,  and  the  seat  extends  out 
le  outlet  so  that  the  scale  has  no  place  to  lodge, 
.1  drop  down  so  as  not  to  get  in  between  the  seat 
ik  and  cause  the  valve  to  leak.  The  disk,  there- 
fill  not  have  to  be  renewed  as  often  as  in  the 
;  make  of  blowoff  valve. 

•  one  am  very  much  obliged  to  C.  B.  Risley  for 
er  on  "How  to  Pack  Asbestos  Blowoff  Cocks." 
jf  us  engineers  have  been  sending  them  to  the 
:  to  be  repacked  and  they  would  charge  about 

much  as  they  cost  when  new. 

A  Young  Fellow. 


What  Caused  the  Bulge? 

of  the  Engineers'  Review: 
accompanying  illustration  is  of  a  set  of  boilers 
mud  drum  attached.  On  the  upper  side  of  the 
-um  near  the  middle  leg  at  A,  there  is  a  bulge 
I  cannot  account  for.  The  drum  is  kept  clean 
lly  and  externally  and  there  is  no  scale  in  it. 


SHOWING  BULGE  ON  MUD  DRUM. 

nding  with  a  hammer  on  all  parts  of  the  drum 
ge,  there  seems  to  be  no  difference  in  the  metal, 
f  from  the  sound.  The  bulge  is  about  6  x  10 
in  size,  and  about  i-inch  out.  The  drum  is 
es  in  diameter  and  22  feet  long.  Can  any  of 
lers  enlighten  me  on  this  and  explain  the  cause  ? 

F.  H. 


Cleaning  and  Banking  Fires. 

of  the  Engineers'  Review: 
'.  Carman's  letter  on  page  17  of  the  January 
,  relating  to  cleaning  fires,  will  no  doubt  bring 
Its  from  many  firemen  as  well  as  engineers  who 
•  own  firing,  of  which  I  am  one.  Brother  Gar- 
^s  of  cleaning  fires :  "  I  think  a  better  way  is  to 
ick  and  over,  a  combination  of  both  methods." 
I  my  mind,  is  a  long  and  unnecessary  way. 
,  my  way  while  similar  to  his,  it  is  I  think,  bet- 
bout  an  hour  before  I  intend  cleaning  I  begin 
f  up  on  one  side,  letting  the  side  I  intend  clean- 
a  down.  Then  I  get  my  hoe  and  bar,  similar  to 
lar,  only  slightly  curved  on  the  end,  which  I  use 


to  shove  what  live  coals  remain  over  on  top  of  my 
heavy  side. 

I  also  have  a  chute  made  of  heavy  sheet  iron,  the 
width  of  my  ashpit  door  and  turned  up  about  6  inches 
on  each  side,  one  end  supported  en  a  pair  of  wooden 
legs,  the  other  in  the  ashpit.  This  saves  my  floor  and 
the  work  of  cleaning  it  up.  Before  cleaning  I  let  my 
steam  run  up  within  two  or  three  pounds  of  popping, 
and  have  everything  all  ready.  Then  I  slack  off  the 
draft,  open  the  door,  and  after  shoving  the  live  coals  to 
one  side,  pull  out  the  ash  and  clinkers.  If  burning  hard 
coal,  I  cover  the  bare  grate  with  coal  and  then  push 
part  of  the  fire  from  the  heavy  side  over  and  close  the 
door  and  open  the  draft. 

My  boiler  is  a  100-horsepower  sectional  Harrison 
safety  boiler,  and  usually  runs  full  capacity  with  90 
pounds  pressure,  and  I  can  clean  one  side  in  five  min- 
utes without  losing  over  5  pounds  of  steam. 

About  15  minutes  before  shutting  down  I  have  the 
clean  side  built  up  and  repeat  the  process  on  the  op- 
posite side.  I  turn  my  hoe  bottom  side  up,  so  that  it 
will  not  push  up  over  the  fire,  and  push  my  fire  back 
and  smooth  over  and  cover  with  coal  about  3  inches 
thick.  I  leave  the  grates  bare  for  about  18  inches  back 
from  the  door  and  whan  covering  the  fire  cover  about 
half  of  this  with  coal.  The  next  morning  I  have  60 
pounds  of  steam  and  a  good  fire  as  soon  as  I  turn  on 
the  draft.  I  leave  the  damper  open  a  trifle  and  all 
doors  shut  tight  when  burning  hard  coal. 

S.  Kip. 


When  an  Engine  Runs  Avray. 

Editor  of  the  Engineers'  Review : 

A  letter  from  F.  G.  Peck,  published  on  page  28  of 
the  December  Review,  under  the  above  heading,  treats 
Ml  a  point  that  interests  all  engineers.  He  asks  if  the 
risk  is  worth  taking  for  an  engineer  to  try  and  stop 
his  engine  when  it  runs  away.  He  suggests  that  the 
engineer,  for  the  sake  of  himself  and  family,  should 
also  run  away  as  fast  as  possible  and  let  the  machine 
go  to  ruin. 

There  may  be  times  of  course,  when  it  is  impossible 
for  an  engineer  to  do  any  good  by  staying  by  to  take 
part  in  the  wreck,  but  those  times  are  indeed  few,  and 
an  engineer  whose  first  thought  is  to  get  out  of  danger 
should  never  work  around  an  engine. 

In  an  emergency  of  any  kind  he  would  be  practically 
useless  and  of  no  value  whatever.  The  engineer  who 
is  worthy  of  the  name  seldom  thinks  of  personal 
danger  and  rushes  in  upon  the  first  sign  of  trouble. 
There  have  occurred  hundreds  of  cases  where  disaster 
has  been  averted  and  lives  saved  by  alert,  fearless  en- 
gineers who  did  not  hesitate  to  risk  their  lives  to  save 
their  engfines  from  destruction. 

My  experience  has  been  but  very  little  different  than 
most  engineers,  yet  I  can  remember  many  times  when 
my  engine  has  been  saved  from  wrecking  itself  by 
simply  doing  what  I  was  expected  to  do,  and  so  can 
every  engineer  who  has  been  engaged  in  the  business 
for  any  length  of  time.  It  is  impossible  for  an  engi- 
neer to  tell  when  the  first  warning  of  trouble  comes, 
whether  there  is  real  danger  or  not.  So  his  first 
thought  in  every  case  should  be,  and  usually  is,  to  shut 
down  as  quicklv  as  possible. 

I  think  Mr.  Peck  would  be  out  of  a  situation  very 
often  if  he  should  follow  his  own  suggestions. 
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I  like  the  letter  written  by  W.  A.  B.  in  the  same 
issue,  entitled  "  Engineers  Again."  It  sometimes  takes 
more  skill  and  good,  practical  knowledge  to  keep  a 
small  engine  and  boiler  in  shape  to  meet  the  de- 
mands made  on  it  than  it  does  to  take  care  of  a  large 
compound  engine. 

I  have  in  mind  now  a  plant  where  there  is  a  2,000 
horsepower  engine.  The  engineer  simply  takes  care 
of  that  machine  while  the  fireman  has  to  look  after 
the  boilers,  several  pumps,  etc.,  and  it  keeps  him  hust- 
ling all  the  time.  If  their  positions  were  reversed  I 
think  the  fireman  would  make  a  far  better  showing 
than  would  the  engineer.  Yet  one  man  is  an  engi- 
neer and  the  other  only  a  fireman. 

We  are  always  finding  new  things  to  learn  and  new 
ways  of  doing  the  old  duties,  and  that  is  what  makes 
the  business  interesting. 

Some  of  the  deceptions  mentioned  by  "  Grafton " 
in  a  recent  letter  are  certainly  unusual  to  say  the  least. 
The  questions  asked  by  W.  H.  Wakeman  in  regard 
to  the  matter  should  set  engineers  who  are  engaged 
in  "  such  so-called  sharp  practices,"  to  thinking.  The 
honest  man  will,  under  all  circumstances,  be  honest 
with  his  employers.  S.  J.  Smith. 


Bill  B.  Banger  on  the  Wrench  Question. 

Editor  of  the  Engineers'  Review: 

Some  how  or  other  things  are  always  coming  up  to 
disturb  the  quiet  of  my  engine  room;  if  it  ain't  one 
thing,  it's  another!  The  first  thing  I  tried  to  do  in 
a  shipshape  way  was  to  write  you  fellows  a  letter 
which  used  up  the  best  part  of  a  day.  Then  along 
came  that  letter  what  made  me  feel  so  doggone  down 
in  the  mouth  all  day,  and  I  had  no  sooner  found  my 
ways  again  before  the  matter  of  deception  came  up 
and  I  had  to  read  the  riot  act  to  my  fireman.  This 
upset  me  for  several  days,  and  then  to  cap  the  whole 
durned  business,  the  boss  came  and  began  poking 
into  things  that  was  no  business  of  his,  as  I  tried  to 
show  in  the  last  oration  I  sent  in. 

This  business  of  yanking  on  valve  wheels  with  mon- 
key wrenches  or  any  other  kind  is  all  right.  I  will 
come  out  without  any  kind  of  holding  back  in  the 
traces  and  tell  it  to  the  four  winds  of  heaven  that  I 
have  used  wrenches  on  the  wheels  of  my  valves  and 
never  broke  a  wrench  doing  it  in  my  life,  and  some 
of  the  valves  are  in  use  today,  although  they  have  been 
in  the  pipe  line  all  of  17  months.  If  it  ain't  going 
too  far,  I  might  be  so  bold  as  to  mention  the  way  to 
use  a  wrench  on  a  valve  wheel,  and  if  you  don't  get 
the  idea  in  full  then  drop  a  line  to  me  and  I'll  be  glad 
to  go  more  into  details. 

I  will  illustrate  the  way  I  go  about  this  simple  duty 
by  just  telling  how  the  job  is  done  on  my  7-inch  pipe 
line.  Of  course,  you  will  know  that  the  valve  is  of  the 
same  size  without  me  telling  you  so.  I  hunted  all 
over  the  plant  for  a  6-inch  valve,  but  there  ain't  any 
in  the  place,  the  smallest  being  the  7-inch  already  men- 
tioned. I  tried  to  find  the  6-inch  valve  because  every- 
one tells  about  the  smallest  thing  they  have  in  their 
plant,  and  I  wanted  to  be  in  line  with  the  rest  of  the 
fellows  that  wouldn't  be  found  having  anything  to  do 
with  deception. 

When  I  go  to  shut  that  7-inch  valve  I  twist  up  on 
it  as  hard  as  Sam  Hill,  and  then  go  and  get  the  24-inch 


monkey  wrench  and  adjust  it  so  it  won't  slip  off  f 
the  wheel,  and  then  I  pull  for  dear  life ;  if  I  don't 
the  right  pressure,  I  kind  of  spring  on  the  handle 
like  to  know  that  the  wrench  is  on  good  and  tight 
cause  one  time  while  I  was  a-hanging  on,  the  bla 
thing  slipped  off  and  landed  me  all  in  a  heap  on 
floor.  That  is  one  of  the  disadvantages  of  usii 
wrench  on  valve  wheels,  and  one  that  the  boys  hz\ 
pushed  forward  yet. 

Sometimes  when  I  get  to  feeling  good  and  sh 
I  get  a  piece  of  2j4-inch  pipe  about  4  feet  long 
splice  out  the  handle  of  the  wrench.  When  I  do 
I  feel  reasonably  sure  that  the  valve  will  shut  tigh 
something,  and  if  I  don't  feel  it  setting  down 
place  as  it  should  under  such  circtunstances,  I 
whistle  to  Tige  and  he  comes  and  g^ves  me  a  lift, 
when  both  of  us  get  at  them  valves  something  happ 

If  a  valve  won't  stand  the  monkey  wrench  treatn: 


ONE    OF    BILL'S    METHODS    OF    CLOSING    A    VALVE 

it  is  a  sign  that  it  is  no  good,  or  that  the  strain  has  I 
too  much  for  the  stuff  the  valve  is  made  of,  or 
the  metal  couldn't  stand  the  strain  put  upon  it. 
either  case,  I  get  a  new  valve  and  so  help  the  fell 
that  work  making  new  ones,  keep  their  jobs. 

I  have  found  that  it  don't  make  any  difference  a 
the  size  of  valve;  a  wrench  should  be  used  any\ 
that's  what  they  are  made  for,  and  what's  the  us 
having  a  lot  of  tools  around  a  plant  if  they  are  11 
used?  If  I  had  a  fellow  who  wouldn't  use  the  1 
inventions  of  time  and  labor-savers,  I'd  feel  incline 
fire  him  on  the  spot.  What's  the  use  of  men  sittin 
nights  burning  their  candles  at  both  ends,  tryin 
find  out  something  that  will  help  their  fellow  m( 
their  fellow  men  won't  appreciate  their  efforts 
they  are  all  in? 

But  to  get  back  to  the  valve  question.  I  u 
wrench  on  my  valves  because  I'm  afraid  they 
get  to  leaking  if  I  don't.  Now,  what's  the  use  of 
ting  a  lot  of  new  valves  and  let  them  get  to  les 
the  first  thing  when  all  that  is  wanted  is   foi 
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who  is  running  the  place  to  get  a  good  sized 
y  wrench  and  use  it  to  the  best  of  his  strength 
>ility.  I  have  seen  fellows  put  in  new  valves 
:ver  think  of  using  a  wrench  on  them,  but  that 
they  ain't  got  much  sense,  or  if  they  have  they 
ise  it.  Them  same  fellows  will  shut  their  valves 
id,  and  if  they  don't  shut  tight  and  leak  after 
ig  they  will  go  to  all  the  bother  of  putting  in 
isks,  and  sometimes  I  have  known  of  some  of 
gfoing  to  the  expense  of  getting  a  machine  for 
ng  their  valves.  Now,  I  call  that  the  height  of 
ise  and  twice  as  foolish ;  it  is  a  pretty  sure  thing 
on't  read  the  letters  in  the  papers  or  they  would 
Dund  out  that  valves  can  be  closed  with  wrenches, 

a  wrench  won't  do  put  a  piece  of  pipe  on  the 
:  and  pull  for  all  you're  worth. 
)tice  that  most  of  the  fellows  -are  running  their 

with  what  they  call  high  pressure  steam,  and 
of  them  go  so  far  as  to  say  right  out  that  the 
re  is  as  high  as  150  pounds  and  kind  of  intimate 

is  harder  to  shut  a  valve  tight  on  a  high  pres- 
tian  on  a  low.  Well,  I  suppose  it  is,  but  if  the 
:y  wrench  is  used  there  will  be  no  trouble  unless 
tmed  thing  gets  to  leaking.    I  kept  watch  of  the 

gage  in  my  plant  for  several  days  so  as  to  be 
bout  the  pressure  carried,  because  I  didn't  want 
ke  any  rash  statements  about  the  matter,  but  I 

out  after  careful  thought  and  consideration,  as 
ly,  that  we  was  carrying  a  reasonable  high  pres- 
is  the  gage  mounted  right  up  to  160  pounds  all 
ne.  All  the  difference  I  can  notice  is  that  we 
to  use  a  larger  wrench,  but  the  principles  are 
ne  with  all  valves,  the  larger  the  vjJve  the  larger 
rench  to  use. 
ive  got  the  thing  down  to  a  science  and  have  a 

I  kind  of  wrench  for  a  certain  size  of  valve  wheel, 
for  instance,  if  the  valve  is  only  a  j4-inch  I  don't 
wrench  any  larger  than  I  can  get  in  through  the 
i  in  the  wheel,  but  it  must  be  remembered  that 

II  valve  wants  the  wrench  cure  just  the  same  as 
ther  valve.  The  larger  the  valve,  the  bigger 
h  I  use.  The  boss  is  figuring  on  putting  in  a 
d  a  14-inch  steam  line,  and  as  I  ain't  got  any 
h  that  will  fit  the  wheels  I  suppose  I  shall  have 

a  couple  of  larger  ones,  or  give  up  my  system, 
(uestion  of  using  wrenches  on  valve  wheels  is  one 
tty  big  proportions  and  one  that  is  taking  up  the 
if  some  of  the  brightest  lights  in  the  engineering 
jnd  what  the  ultimate,  final  and  irrevocable  ver- 
rill  be  is  known  only  to  a  few  of  us  engineers 
lave  practiced  what  we  have  preached  and  know 
of  we  speak.  Bill  B.  Banger. 


Too  Much  Compression. 

•  of  the  Engineers'  Review : 
ive  had  troubles  something  like  that  O.  E.  W. 
jns  in  the  Review  on  page  16  of  the  February 
:r,  and  I  have  found  in  some  cases  that  the  trou- 
is  caused  by  having  too  much  compression  either 
!  end  of  the  cylinder  or  the  other.  The  indica- 
from  what  I  am  able  to  gather,  are  that  his 
;  had  altogether  too  much  compression.  I  ar- 
t  this  conclusion  from  the  fact  that  his  engine 
ill  right  and  is  noiseless  when  the  steam  pressure 
:o  100  or  no  pounds. 


When  the  steam  is  down  to  say  75  pounds,  of  course 
the  load  is  the  same  and  therefore  that  factor  will  re- 
main the  same,  but  if  the  load  is  decreased,  the  com- 
pression becomes  greater  than  when  it  is  heavy. 
When  the  engine  is  operating  with  a  pressure  of  75 
pounds  there  will  probably  be  a  pressure  of  about  70 
pounds  at  the  engine,  the  loss  being  due  to  the  length 
and  design  of  the  steam  pipe  line.  If  the  valve  is  so 
set  that  the  compression  Une,  as  shown  in  a  card,  runs 
up  to  a  point  higher  than  the  steam  line  showing  the 
boiler  pressure,  there  is  nothing  to  prevent  the  valve 
from  lifting  from  its  seat  and  giving  out  a  clicking 
sound,  which  will  many  times  sound  like  that  caused 
by  water.  When  the  pressure  is  raised  to  100  or  no 
pounds  the  compression,  although  it  may  remain  just 
the  same,  will  not  come  up  as  high  as  the  steam  line 
denoting  the  pressure  in  the  boiler.  Then  if  this  is  so 
the  valve  has  more  pressure  on  the  outside  than  there 
is  on  the  side  next  to  the  cylinder,  and  therefore  does 
not  lift  from  its  seat,  but  the  compression  is  there 
just  the  same.  I  think  if  the  valve  is  set  to  give 
less  compression  the  trouble  will  disappear. 

There  is,  however,  another  reason  why  the  clicking 
appears  when  the  steam  pressure  drops  to  75  pounds. 
It  may  be  caused,  as  the  writer  says,  by  water,  but  as 
he  says  he  has  opened  the  drain  cocks  for  water  and 
finds  none,  it  is  possible  that  this  second  cause  is  not 
the  real  one.  Steam  at  75  pounds  would  naturally  be 
of  a  wetter  nature  than  steam  at  no  pounds,  and  if 
the  difference  is  enough  there  will  be  ample  reason 
for  the  water  to  form  in  quantities  enough  to  cause 
the  clicking  and  to  disappear  when  the  steam  is  at  the 
higher  pressure,  and  therefore  hotter  in  temperature, 
consequently  having  less  tendency  to  condense. 

The  letter  by  F.  L.  Johnson  comes  pretty  near  right 
when  he  says  that  if  compression  costs  anything,  it  costs 
too  much.  If  the  compression  in  the  engine  operated 
by  O.  E.  W.  is  the  cause  of  the  trouble,  it  is  enough 
to  be  of  an  expense  to  the  plant,  and,  therefore,  should 
be  got  rid  of  as  soon  as  possible. 

I  don't  fancy  the  admission  lines  of  the  cards  sent 
in  by  Mr.  Johnson,  and  it  seems  to  me  that  there  is  a 
loss  of  energy  by  allowing  the  admission  to  occur  so 
late  in  the  stroke.  It  looks  to  me  as  if  it  were  a  case 
of  economy  in  the  compression  at  the  expense  of  the 
admission.  If  the  compression  could  be  kept  down, 
and  the  admission  line  allowed  to  run  straight  up  as  it 
should,  and  at  the  same  time  get  a  smooth  running 
engine,  I  should  think  that  a  little  compression  is  a 
good  thing.  For  my  part  I  have  never  been  able  to  get 
along  with  as  little  compression  as  shown  in  the  cards 
and  at  the  same  time  have  the  steam  valves  open  at  the 
right  time.     How  about  it,  Mr.  Johnson? 

F.  Davis. 


Back  Pressure. 


Editor  of  the  Engineers'  Review: 

Some  time  ago  the  subject  of  overloaded  boilers 
came  up  and  was  discussed  a  little,  although  nothing 
definite  was  decided  as  to  what  constitutes  an  over- 
loaded boiler.  In  the  letter  by  I.  B.  Harland,  on  page 
25  of  the  February  number,  is  given  a  case  of  an 
overloaded  boiler,  where  he  gives  an  account  of  how 
an  attempt  was  made  to  make  two  engines  do  the  work 
formerly  done  by  one  engine,  and  which  ended  in  fail- 
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ure.  If  one  engine  would  do  the  work,  but  the  boiler 
was  not  equal  to  the  demand  put  upon  it  there  was 
not  very  much  figuring  necessary  to  show  that  two 
engines  would  eat  up  still  more  steam.  I  don't  see 
how  it  could  be  reasoned  that  the  two  engines  would 
do  the  work  of  one  on  the  same  boiler  capacity  and  at 
a  lower  steam  pressure  when  the  boiler  would  not  make 
enough  steam  for  one  engine.  If  the  engine  had  been 
the  one  to  be  overloaded  then  the  remedy  would  have 
been  all  right  and  they  would  have  got  results,  but  it 
is  evident  that  they  forgot  that  it  takes  more  steam 
to  operate  two  engines  than  it  does  one  and  that  two 
engines  will  have  just  about  twice  the  amount  of  waste 
going  on  in  the  cylinder  than  in  the  case  of  one  engine. 
The  friction  is  also  twice  as  much,  and  it  is  no  wonder 
the  trial  ended  ip.  failure.        > 

Going  back  a  little  in  the  same  letter,  we  have  an 
account  of  how  an  exhaust  pipe  175  feet  long  did  not 
have  any  back  pressure  on  it,  and  thus  fact  was  proven 
by  a  steam  gage  which  was  put  on  the  pipe.  It  has 
occurred  to  me  that  the  gage  might  have  been  a  little 
out  of  order.  I  had  a  similar  case  only  the  pipe  was 
not  so  long.  When  I  put  one  gage  on  the  line  there 
was  about  3  pounds  back  pressure,  but  when  the  other 
gage  was  put  on  there  was  nothing  showing.  This 
was  evidence  that  there  was  something  wrong  with 
either  one  or  the  other  of  the  gages  and  when  they 
were  tested  it  was  soon  proven  that  the  gage  which 
had  shown  a  pressure  was  the  one  which  was  right, 
while  the  other  was  wrong. 

If  Mr,  Harland  thinks  there  is  no  back  pressure 
caused  by  that  length  of  175  feet  in  the  exhaust  pipe, 
he  will  find  he  is  considerably  off  in  his  reckoning  if 
he  will  put  an  indicator  on  the  engine,  and  then  meas- 
ure the  back  pressure.  I  have  seen  but  one  card  which 
showed  no  back  pressure  on  the  engfine,  and  I  won't 
vouch  for  that  one  as  I  did  not  see  it  taken  and  am 
'  not  sure  but  that  it  was  a  doctored  card.  The  lowest 
I  ever  got  out  of  any  engine  I  have  operated  was  Ij4 
pounds  back  pressure,  and  I  thought  I  was  getting 
about  the  limit.  If  an  indicator  don't  show  that  there 
is  back  pressure  on  his  engine  I  will  take  off  my  hat 
to  him  the  first  time  we  meet. 

I  want  to  take  up  the  cudgel  with  J.  E.  Noble  as  to 
the  practice  of  leaving  the  furnace  doors  open  at  night 
It  is  not  only  wrong  theoretically,  but  it  is  wrong  prac- 
tically. It  has  been  proven  too  often  for  there  to  be 
any  doubt  about  the  matter.  This  is  brought  out  more 
in  locomotive  than  with  stationary  practice,  and  ex- 
amples of  what  leaving  the  doors  open  will  do,  are  well 
illustrated  in  the  case  of  switching  engines  which  are 
worked  hard  for  a  while  and  then  allowed  to  stand 
idle.  The  fireman,  in  order  not  to  have  the  safety 
valve  blowing  off  all  the  time,  opens  the  door  and  in 
the  larger  number  of  switching  engines  the  tubes  leak. 
It  is  brought  about  by  no  other  reason  than  that  of 
expansion  and  contraction.  There  are  exceptions  to 
all  rules  and  the  boiler  he  calls  attention  to  is,  in  my 
opinion,  the  exception,  because  I  can  point  out  so  many 
cases  where  boilers  have  had  leaks  because  of  air  strik- 
ing the  surfaces,  which  wer^  stopped  when  the  engi- 
neer found  out  what  was  causing  the  trouble.  If  a 
man  keeps  the  furnace  doors  shut  all  of  the  time  he 
will  be  on  the  safe  side,  and  as  there  is  no  reason  why 
they  should  not  be  closed  at  night,  there  is  no  excuse 
for  keeping  them  open.  D.  Parker. 


Compression  of  Steam  in  Cylinders. 

Editor  of  the  Engineers'  Review : 

After  reading  the  letter  by  F.  L.  Johnson  in 
February  issue  I  reread  the  letter  by  W.  J.  D.  to  wh 
he  refers  and  could  not  find  much  information  as 
whether  the  engine  he  has  is  economical  or  not  1 
Johnson  says  that  if  the  compression  costs  anything 
all  it  costs  too  much,  and  that  if  the  engine  is  in  1 
and  the  bearings  are  adjusted  properly  there  is  no  n 
of  compression. 

I  am  well  aware  that  Mr.  Johnson  has  argued  on  t 


FIG.    1.     SHOWING    LATENESS    OF    STEAU    ADMISSIOt 

point  for  sometime  in  other  papers,  and  has  always  c( 
tended  that  the  above  was  correct,  but  I  have  not  s< 
any  of  his  cards  before,  and  before  looking  at  th( 
shown  in  the  February  issue  I  had  not  thought  mi 
of  his  method  of  operating  an  engine  without  compr 
sion.  Supposing  he  uses  a  60  spring,  which  is  abc 
what  is  required  in  a  plant  the  size  I  understand  1 
Johnson  to  work  in,  where  a  steam  pressure  of  i 
pounds  is  carried;  it  will  be  seen  that  the  piston  h 


FIG.   I.    SHOWING  SAME  ON   LOW   PRESSURE  CARD. 

traveled  4  inches  on  its  stroke  before  the  steam  li 
a  chance  to  do  any  work.  I  could  not  see  where  the  i 
vantage  came  in,  because  I  thought  what  he  g^ins 
the  absence  of  compression  he  loses  in  the  lateness 
the  admission  of  steam  to  the  cylinder. 

He  has  given  me  a  new  idea,  however,  because 
will  be  seen  that  if  the  space  which  shows  a  laten 
in  the  steam  admission  is  measured  the  area  is  ab 
.28-inch.  The  area  of  the  space  which  would  be  tal 
up  by  compression  measures  .33-inch.  This  she 
that  the  compression  is  costing  a  little  more  than 
lateness  in  the  admission  of  steam  in  the  cards  sho' 
but  it  is  evident  to  every  engineer  that  the  compress 
as  shown  by  the  dotted  lines,  which  is  an  imag^n 
line,  is  less  than  is  the  practice  of  most  engineers 
carry.  If  the  slight  compression  which  is  shown 
the  diagrams  is  causing  a  greater  loss  than  that  cau 
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by  the  lateness  of  the  steam,  it  is  evident  that  in  a 
good  many  engines  the  loss  of  compression  is  far 
more  than  is  usually  credited.  The  compression  line 
only  extends  up<»  Uie  diagram  about  1-3  the  height, 
while  the  greater  number  of  diagrams  will  show  that 
the  compression  line  extends  up  a  good  2-3  and  some- 
times more.  It  is  evident,  therefore,  that  the  above 
diagram  is  as  favorable  to  the  side  of  no  compression 
as  any  could  be. 

It  is  as  Mr.  Johnson  says,  steam  is  used  in  the 
cylinder  of  an  engine  to  turn  the  shaft,  and  all  steam 
lead  tends  to  the  opposite.  I  would  like  to  have  him 
show  us  some  of  the  cards  he  has  taken  of  engines 
which  were  running  as  the  greater  number  of  engfineers 
run  them,  and  then  show  cards  of  the  same  engine 
after  setting  the  valves.  Such  a  demonstration  would 
do  more  to  show  up  the  advantages  or  disadvantages 
of  his  way  of  doing  it,  than  all  the  arguments  that 
could  be  printed  in  3ie  Review. 

I  think  it  would  be  a  good  idea  to  give  a  little  data 
as  to  the  cost  of  operation  both  before  and  after  the 
valves  were  changed.  Then  we  fellows  who  are  look- 
ing for  a  better  way  to  operate  our  plants  would  have 
something  to  go  by  as  a  guide,  and  would  not  be  work- 
ing in  the  dark  with  the  chance  of  making  an  excessive 
cost  of  operation  while  the  experiment  was  going  on. 
I,  for  one,  would  like  to  hear  more  about  the  results 
obtained  from  operating  an  engine  with  no  lead  and 
little  if  any  compression.  T.  P. 


Compressor  Diagrams. 

Editor  of  the  Engineers'  Review: 

The  compressor  cards  shown  on  page  28  of  the 
Review  for  January,  bear  some  earmarks  of  having 
been  homespun.  For  instance,  both  cards  of  the  pair 
are  too  near  alike.  The  expansion  curve  is  a  90-de- 
gree  arc  with  a  J^-inch  radius,  while  the  compression 
curve  is  composed  of  only  two  arcs  and  a  straight 
line  j4-inch  long.  In  running  theoretical  lines  over 
the  cards,  it  will  be  seen  that  the  compressor  is  de- 
livering about  one-fourth  too  much  air,  and  this  too, 
without  clearance  or  leakage.  With  a  77-pound  gage 
pressure,  it  is  probable  that  the  card  was  taken  with 
an  80-pound  spring,  for  it  is  just  i-inch  high.  Now 
calling  the  air  pressure  84.7  pounds  absolute,  the  at- 
mosphel-e  14.7,  both  at  the  same  temperature,  we  have 
14.7^-84.7  =  .173,  the  part  of  the  stroke  that  the  pis- 
ton would  force  air  into  the  delivery  provided  there  was 
ho  clearance  in  the  cylinder,  no  leakage,  nor  change  in 
the  temperature  of  the  air  being  compressed.  Jack's, 
Fig.  2,  cards  are  shown  in  my  Fig.  i  herewith,  worked 
up  as  stated  above.  The  needle-points  at  the  top  of  his 
Fig.  3  cards  preclude  the  possibility  of  their  having 
been  made  with  an  ordinary  indicator,  under  the 
conditions  he  gives.  One  of  the  peaks  leans  to  the 
left,  showing  that  the  paper  drum  moved  backward 
as  the  pencil  went  up. 

I  would  not  have  any  one  infer  that  I  censure  Jack 
for  sending  these  cards  for  publication.  Someone 
should  cut  bait  for  the  other  fellows'  think  traps  oc- 
casionally. 

In  sending  indicator  cards,  all  of  the  important  data 
concerning  them  should  be  furnished,  so  one  can  de- 
termine just  what  the  diagram  represents.  The  scale 
of  the  indicator  spring,  the  clearance  volume,  if  known, 


the  diameter  and  stroke  of  the  piston,  and  speed  of  the 
engine.  My  Fig.  2  shows  a  card,  and  how  it  may  be 
worked  up. 

The  full  lines  represent  the  indicator  card.  Tack 
it  to  a  board,  llien  with  a  square,  triangle  and  rule, 
draw  the  vacuum  line  14.7  pounds  below  the  air  line, 
to  the  same  scale  as  that  of  the  indicator  spring.  Set 
up  the  clearance  line  at  the  right,  and  draw  a  line 
parallel  with  the  air  line,  at  the  top  of  the  card.  Then 
draw  a  line  parallel  with  the  clearance  from  A,  the 


FIG.  1.     COMPARISON   OF  THE  ACTUAL  AND  THEORETICAL 
EXPANSION    UNES. 


terminal  pressure  of  the  expansion  line.  The  location 
of  A  is  not  very  particular,  just  before  the  exhaust 
opens  being  about  the  best  place.  Draw  a  diagonal  line 
from  the  upper  left-hand  to  the  lower  right-hand  cor- 
ner. From  A,  draw  a  horizontal  line  till  it  cuts  the 
diagonal  line  at  B.  A  vertical  line  from  B  locates  the 
point  of  cutoflF.  From  points  along  the  top  line,  as  2, 
3,  etc.,  drop  vertical  lines,  also  from  the  same  points 
draw  diagonals  to  the  lower  right-hand  comer.     Now 
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FIG.    1.     METHOD    OF    OBTAINING    THE    THEORETICAL    EX- 
PANSION LINE. 


from  where  these  diagonals  cross  the  vertical  cutoflF 
line  draw  horizontal  lines  to  intersect  the  vertical  lines 
from  2,  3,  etc.,  then  through  these  intersections  draw 
the  expansion  line,  all  as  shown  in  Fig.  2.  It  will  be 
noted  that  the  theoretical  and  actual  cards  do  not  agree 
as  closely  as  they  might.  The  reason  is  that  the  piston 
leaks  badly,  and  the  expansion  line  falls  below  where 
it  should  on  that  account.  If  the  steam  had  not  leaked 
out,  the  terminal  pressure  would  have  been  higher, 
which  would  mean  a  later  point  of  cutoff  in  the  theo- 
retical card. 

In  Jack's  card  Fig.  2,  if  the  air  was  not  cooled,  its 
increase  in  temperature,  due  to  compression  would 
make  the  theoretical  and  actual  lines  agree  very  close- 
ly, but  he  tells  us  about  his  water  jacket,  and  may 
have  forgotten  it  when  he  made  the  cards. 

Duffy  Price. 
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Taking  Up  Lost  Motion. 

Editor  of  the  Engineers'  Review : 

The  discussion  that  has  been  going  on  between  Mr. 
Wakeman  and  others  regarding  die  travel  of  the  piston 
which  incidentally  brought  up  the  question  of  lost 
motion,  which  of  course  was  what  brought  about  a 
necessity  for  keying  up  the  brasses,  has  suggested  to 
me  that  a  short  letter  on  taking  up  lost  motion  might 
not  be  out  of  order  at  this  time.  It  is  of  course,  one 
of  the  ilatural  outcomes  of  cause  and  e£Fect  and  no 
matter  how  well  built  an  engine  may  be  or  how  well 
taken  care  of,  the  necessity  for  the  taking  up  of  wear 
in  various  bearings  will  occur  sooner  or  later.  The 
various  types  of  bearings  cause  the  method  of 
procedure  to  vary  and  the  size  also  aflFects  this 
point.  The  object  is  to  make  a  bearing  so  tight 
that  it  will  not  pound  and  yet  allow  it  to  remain  suf- 
ficiently loose  so  that  there  is  no  undue  friction  to 
cause  heating.  These  are  the  points  between  which 
an  engineer  must  work,  ».  e.,  he  must  adjust  his  bear- 
ings so  as  to  eliminate  all  pounding  and  at  the  same 
time  avoid  heating. 

I  have  found  in  my  experience  as  an  engineer  that 
a  good  method  of  testing  the  adjustment  of  bearings 
is  to  take  leads  from  it  and  measure  their  thickness 


FIG.   1.     END  VIEW  OF        FIG.   2.     POSITION   OF  WIRES. 
BEARING. 


after  the  caps  have  been  set  up  tight  on  the  distance 
pieces  and  liners  on  either  side.  This  method  would 
apply  to  the  bearings  illustrated  in  Fig.  i.  In 
order  to  carry  this  method  into  operation,  the  bearing 
cap  A,  should  be  removed,  leaving  the  journal  bare 
as  shown  in  Fig.  2.  Then  place  the  pieces  of  soft  lead 
wire  across  the  journal  as  shown  at  B,  C,  Fig.  2. 
This  lead  wire  should  be  about  22  gage  and  two  pieces 
at  least  used  and  sometimes  three,  when  the  bearing  is 
a  very  large  one.  After  the  wires  are  laid  across 
the  bearing  as  shown,  the  cap  A  is  replaced  and  the 
nuts  on  the  studs  set  up  as  tight  as  possible  without 
using  undue  force.  Then  their  positions  should  be 
lightly  marked  by  means  of  a  center  punch  so  it  will 
be  possible  to  return  them  to  their  position  later  on. 
The  next  thing  is  to  unscrew  the  nuts  and  remove  the 
cap  and  wires  which  will  be  found  to  have  been  crushed 
into  thin  lead  ribbons,  the  thickness  of  which  is  a 
measure  of  the  amount  of  play  between  the  journal 
and  the  brasses.  These  lead  ribbons  are  then  meas- 
ured by  a  wire  gage  and  if  the  shaft  is  12  inches  or 
more  in  diameter  and  does  not  revolve  more  than  125 
revolutions  per  minute,  it  is  safe  to  allow  a  thickness  of 
lead  of  from  28  to  30  gages.  When  the  shaft  is  smal- 
ler and  the  revolutions  greater,  the  thickness  of  the 
ribbons  should  not  be  less  than  32  and  even  as  high  as 
34  gages. 

It  is  advisable  to  carefully  examine  the  leads  with 


the  gage  to  see  if  they  are  of  uniform  thickness.  If 
they  are  thicker  near  the  ends  than  at  the  middle 
it  is  evident  that  the  bearing  is  not  as  close  at  the  sides 
as  to  the  bottom,  which  shows  that  matters  are  as  they 
should  be  because  bearings  that  are  close  at  the  sides 
tend  to  increase  the  friction.  If  the  leads  are  thinner 
at  the  sides  than  in  the  middle  they  should  be  cut 
away  and  if  the  leads  are  too  thick  in  every  part  a 
liner  should  be  taken  out  at  each  side,  to  allow  the 
bearing  caps  to  come  closer  together.  These  liners 
are  always  placed  on  top  of  the  distance  pieces.  Fig.  i. 
In  boxes  and  bearings  of  all  kinds  it  is  advisable  to 
use  distance  pieces  and  liners  because  when  no  dis- 
tance piece  or  liners  are  used,  as  the  brasses  wear  thin- 
ner the  edges  must  be  cut  away,  which  requires  care- 
ful work,  or  the  brasses  must  be  allowed  to  have  some 
play  in  order  not  to  bind  the  pin.  With  a  distance 
piece  and  liners  this  is  all  avoided,  as  adjustments  can 
be  made  by  simply  removing  the  proper  thickness  of 
liners  and  when  wear  necessitates  it,  the  distance  piece 
can  be  made  thinner  and  the  same  operation  repeated. 
In  taking  up  bearings  care  must  be  exercised  not  to 
change  the  length  of  any  of  the  reciprocating  parts,  as 
this  will,  in  the  case  of  the  crankpin  and  wristpb 
change  the  path  of  travel  of  the  piston,  and  in  the  case 
of  wristplate  and  valve  gear  change  the  action  of  the 
valves.  D.  O.  Kennedy. 


More  About  Piston  TraveL 

Editor  of  the  Engineers'  Review: 

Having  become  interested  in  the  argument  of  chang- 
ing the  piston  travel,  I  thought  I  would  chip  in.  Mr. 
Henderson  says  he  has  charge  of  engines  where  he 
has  put  in  ^-inch  shims  to  make  his  engine  travel 
evenly  between  the  heads.  I  would  like  to  ask  the 
gentleman  if  he  changed  the  length  of  stroke  or  the 
length  of  his  connecting  rod  ?  I  think  it  was  the  latter 
and  if  he  will  stop  to  think,  he  will  remember  there  is 
no  exterior  part  on  the  engine  that  will  change  the 
length  of  stroke  and  the  same  thing  for  which  he  used 
shims  can  be  accomplished  by  changing  the  position  of 
the  eccentric  collar,  as  the  fault  was  there  and  not  in 
the  brasses.  While  Mr.  Wakeman  and  I  do  not  agree 
on  all  questions  he  is  right  when  he  says  the  pist<» 
travel  can  not  be  changed  outside  of  the  cylinder  and 
not  there  either  without  changing  the  length,  of  the 
cylinder.  J.  T.  Welsh. 


Clearance  and  Travel. 

Editor  of  the  Engineers'  Review: 

Allow  me  a  few  lines  in  reply  to  the  letter  of  Mr. 
C.  G.  Stockwell  in  the  January  issue. 

Some  time  ago  I  saw  a  letter  in  your  paper  from 
an  engineer  who  claimed  to  have  changed  the  travel 
of  an  engine  piston.  As  this  was  interesting  I  read 
the  letter,  but  found  he  had  not  changed  the  travel  at 
all,  but  had  only  changed  the  clearance. 

This  again  called  my  attention  to  a  matter  that 
needs  a  remedy,  for  engineers  are  too  much  inclined  to 
say  or  write  one  thing  when  they  mean  another.  Any 
discussion  which  calls  attention  to  this  evil  is  not  with- 
out substantial  benefits  to  all  concerned.  If  we  mean 
clearance  we  should  not  say  travel,  expecting  others 
to  understand  what  we  mean. 

Mr.  Stockwell  has  made  a  mistake  in  his  letter  which 
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•  corrected.  He  says,  "  It  appears  to  me  that 
)r  is  wilfully  ignoring  a  fact  that  he  knows  as 
do,  that  the  travel  of  a  piston  does  change,  as 
;es  are  worn  and  keyed  up."     Now,  I  cannot 

•  him,  but  can  for  myself,  as  I  know  that  such 
ilified  statement  is  not  correct.  There  is  an 
ear  my  desk,  as  I  write,  in  which  adjusting 
ecting  rod  brasses  for  wear  neither  changes 
;1  of  piston    nor  the  clearance  of  engine. 

er  to  make  it  still  plainer,  I  will  say  that  ad- 
hese  connecting  rod  brasses  does  not  change 
ince  between   the  centers  of  the  crank  and 

Mr.  Stockwell  and  Mr.  Geo.  Henderson,  on 
of  the  same  issue,  have  evidently  made  the 
stake,  for  they  take  a  few  experiences  with  a 
:ind  of  engine,  and  on  them  base  a  cast  iron 
ch  cannot  be  applied  to  hundreds  of  cases 

practice,  and  this  I  object  to  as  being  un- 
!  to  all  concerned. 

J  up  both  ends  of  a  connecting  rod  will  change 
ance  in  some  cases,  but  does  not  in  others. 

it  is  not  practical  to  lay  down  one  rule  for  all 

a  writer  states  that  a  subject  presented  in  an 
;ng  paper  results  in  benefit  to  no  one  he  has 
tatement  that  it  is  impossible  to  prove,  for  the 
!ason  that  he  cannot  get  the  opinion  of  every 
While  a  subject  may  be  old  to  some  readers 
irely  new  to  others.  I  am  inclined  to  think 
I  the  matter  under  discussion  is  interesting  to 
:kwell,  for  a  man  does  not  write  a  letter  like 
s  he  is  interested. 

ever  occurred  to  him  that  it  would  be  very 
to  discover  a  subject  new  to  everybody,  or 
lajcrity  of  well  informed  engineers  have  not 

many  times? 

e  sure  that  Mr.  Stockwell  can  write  on  sub- 
t  will  interest,  benefit  and  amuse  us,  therefore 
ve  something  from  him  along  these  lines,  and 
)f  it  savors  of  "  hash  "  we  will  remember  that 
used  in  very  large  quantities  and  probably 
vill  be. 

also  carefully  read  the  letter  signed  "  S."  in 
uary  issue,  and  when  viewed  as  a  document 

to  distract  attention  from  the  real  point  at 
:ertainly  consider  it  a  masterpiece. 
:  never  written  one  line  in  favor  of  allowing 
to  suffer  for  lack  of  water,  and  never,  intend 
ive  written  several  lines  in  favor  of  an  engi- 
lering  true  reports  to  the  office,  and  still  main- 
it  is  the  only  proper  way  to  do.  False  reports 
deceive  an  employer  are  not  justifiable. 

man  that  1  have  known  to  be  caught  in  a 
t  transaction  had  some  excuse  for  his  acts, 
1  everjrthing  is  done  on  an  honest  basis,  no 
ire  called  for.  I  have  been  a  close  student  of 
er  for  30  years,  and  I  have  never  known  one 

to  lose  his  situation  because  he  was  honest, 
my  have  suffered  because  they  were  not  per- 
nest. 

;  sixth  paragraph,  on  page  15.  "  S."  says, 
r.  Wakeman  answer  me  that  and  not  evade 

either." 
aestion  that  he  asks  has  no  bearing  whatever 
>int  under  discussion,  but  I  will  answer  it  fully. 


If  you  are  running  an  air  compressor  that  requires 
water,  and  you  do  not  give  it  enough,  the  machine  will 
be  ruined. 

I  put  in  the  proviso  that  it  requires  water  because  I 
am  running  one  that  requires  none. 

In  the  seventh  paragraph  he  asks,  "  What  was  I  to 
do?" 

I  will  answer  that,  too.  The  proper  thing  to  do 
under  such  conditions  is  to  report  to  your  employer 
that  you  are  not  getting  water  enough  to  insure  the 
safety  of  your  machinery.  After  such  a  report  is  once 
made  and  understood,  it  clears  the  engineer  from  all 
blame  in  case  of  accident,  provided  lack  of  water  is 
alone  responsible  for  damage  to  the  plant. 

I  will  go  further  and  state  what  he  should  not  do. 
It  is  not  proper  to  enter  other  people's  premises  and 
disturb  or  take  away  their  property.  In  case  of  a 
steam  plant  the  removal  of  a  small  part  that  might  not 
be  worth  more  than  25  cents,  (without  the  engineer's 
knowledge,)  might  cause  a  loss  of  several  hundred 
dollars  and  endanger  one  or  more  lives,  hence  any- 
body caught  in  the  act  should  be  severely  punished. 

Having  made  these  positive  statements  I  wish  to 
offer  an  opinion  for  what  it  is  worth.  If  "  S."  will 
carefully  analyze  his  feeling  in  the  matter  he  will  find 
that  a  desire  to  circumvent  the  old  man  in  charge  of 
those  pumps,  and  so  get  the  best  of  him,  had  more 
weight  in  deciding  what  was  to  be  done,  than  a  desire 
to  shield  him  in  his  disagreeable  conduct. 

As  a  rule  we  are  not  endangering  our  own  reputa- 
tion for  the  sake  of  somebody  who  is  doing  what  he 
can  to  make  life  miserable  for  us  out  of  pure  cussed- 
ness.  Had  "  S."  simply  reported  the  matter,  that  en- 
gineer would  have  been  ordered  to  run  those  pumps 
faster  to  supply  what  was  wanted,  and  that  is  all  there 
would  have  been  about  it. 

This  answers  the  questions  that  have  been  put  to 
me,  but  if  I  remember  correctly  I  have  asked  one  or 
two  that  have  been  entirely  ignored. 

W.  H.  Wakeman. 


Engine  Governors. 

Editor  of  the  Engineers'  Review : 

One  or  two  writers  of  letters  in  the  Review  have 
lately  touched  upon  the  subject  of  engine  governors, 
not  so  much  in  their  design  and  operation,  but  upon 
troubles  that  have  been  encountered.  This  letter  is 
not  intended  as  a  description  of  the  operation  of  engine 
governors  nor  the  principles  that  cause  them  to  do 
their  work,  but  is  for  the  purpose  of  calling  attention 
to  some  of  the  causes  which  hinder  them  from  bringing 
about  satisfactory  results. 

As  a  general  thing  it  will  be  found  that  worn  pins, 
dirty  joints  and  stopped  up  oil  holes  are  responsible 
for  many  governor  troubles.  When  this  is  the  case 
the  remedy  is  to  clean  them  up  and  keep  them  clean 
and  this  is  easily  done  by  oiling  them  copiously  with 
kerosene  oil. 

The  careful  engineer  will  examine  his  governor 
every  time  he  has  occasion  to  wipe  down,  which  should 
be  at  least  once  a  day  where  the  operation  of  the  en- 
gine permits  it.  By  doing  this  he  stands  a  pretty 
good  chance  of  discovering  any  defect  that  mav  exist, 
and  by  keeping  his  governor  clean  there  will  be  no 
danger  of  its  ^coming   gummed  up.    This  applies 
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also  to  what  is  known  as  shaft  governors  with  the  ex- 
ception that  the  shaft  governor  should  be  examined 
more  minutely  because,  as  a  rule,  there  are  more 
working  parts,  and  they  are  harder  to  clean  and  get  at. 
They  are  of  necessity  under  more  tension  because  they 
must  move  the  cutoff  valve  to  meet  changes  in  the 
load  and  this  sometimes  requires  considerable  force, 
notwithstanding  the  fact  that  such  engines  are  sup- 
posed to  be  fitted  with  a  balance  valve  of  some  kind. 

Some  engineers  are  in  favor  of  using  heavy  rubber 
buffers  which  assist  in  bringing  to  rest  the  parts  of 
the  governor  which  are  controlled  by  either  the  spiral 
or  flat  form  of  spring.  This  is  to  resist  the  excessive 
shock  which  often  occurs. 

Engineers  are  often  unable  to  discover  wherein  the 
trouble  lies  and  therefore  condemn  the  whole  machine 
as  being  a  poor  design  and  not  fitted  for  the  work 
it  is  doing.  This  in  some  instances  is  undoubtedly  the 
cause,  but  not  in  engines  which  have  been  manufac- 
tured during  the  last  10  or  15  years.  Today  if  an 
engine  does  not  come  up  to  its  requirements  it  is  a 
pretty  sure  thing  that  the  trouble  lies  in  the  governor. 

I  know  of  an  instance  where  an  engine  of  the  up- 
right type  rated  at  350  horsepower  would  run  away 
when  the  load  was  thrown  off  suddenly  if  the  engi- 
neer was  not  at  the  throttle  to  throttle  it  down.  Al- 
though the  speed  was  governed  very  satisfactorily  dur- 
ing the  run  wheh  the  load  was  anywhere  near  con- 
stant, it  was  not  good  enough  to  come  up  to  the  con- 
tract agreement.  Examination  of  the  governor  showed 
that  the  trouble  lay  in  the  fact  that  it  did  not  have 
range  enough,  consequently  it  was  unable  to  cut  off 
the  steam  early  enough  in  the  stroke  to  prevent  the 
engine  from  running  away.  The  first  time  this  hap- 
pened with  me  it  nearly  caused  my  hair  to  rise  off  the 
top  of  my  head. 

To  show  the  difference  in  governors,  the  one  which 
was  on  No.  3  engine,  of  the  same  type  and  design  in 
every  detail,  as  far  as  I  could  see,  would  govern  the 
engine  from  no  load  to  15  per  cent  over  load  with  a 
change  of  only  two  revolutions,  and  this  was  accom-. 
plished  time  and  tinie  again.  When  a  governor  will 
do  that  it  is  about  as  near  a  state  of  perfection  as  it 
is  possible  to  get  it.  F.  S.  K. 


Now  in  regard  to  preventing  them  from  freezing 
up  in  cold  weather,  A  pipe  for  live  steam  was  run 
down  as  at  £  and  connected  with  the  three  horizontal 
steam  pipes.  We  usually  heat  up  one  tank  at  a  time. 
To  heat  the  water  in  the  tank  from  pipe  A  valves  F 
and  H  on  the  live  steam  pipe  are  opened  and  the  valve 
G  is  closed  and  the  steam  goes  to  tank  through  the 
pipe  A.  When  the  steam  has  been  on  this  tank  long 
enough  the  valve  H  is  closed  and  valve  G  opened  to 
drain  any  condensation  that  may  remain  in  the  pipe.  I 
apply  the  same  operation  in  heating  the  tanks  from 
pipes  B  and  C.  The  valve  opposite  D  is  to  drain  the 
pipes  after  pumping  in  the  tanks  so  the  lines  A,  B  and 
C  are  virtually  empty  except  when  the  water  or  steam 
is  going  into  the  tanks,  as  they  run  up  the  outside  of 
the  tanks  and  over  the  top  into  the  tanks  about  i  foot. 

An  overflow  is  attached  to  each  tank  near  the  top 
and  one  of  the  overflows  froze  last  winter.    About  the 


PIPING  SYSTEM  TO  WATER  TANK. 


Water  Tank  Piping  System. 

Editor  of  the  Engineers'  Review : 

Where  water  tanks  are  located  on  the  roofs  ot  build- 
ings for  fire  purposes,  etc.,  a  convenient  system  should 
be  adopted  to  prevent  them  from  freezing  in  cold 
weather.  Where  I  am  employed  there  are  three  tanks 
on  the  roofs  of  three  buildings.  These  tanks  are  used 
for  emergency  in  case  of  fire.  It  is  therefore  neces- 
sary they  should  be  in  a  condition  to  respond  when 
called  upon  to  perform  their  duty. 

We  have  an  automatic  sprinkler  system  to  which 
these  tanks  are  piped  as  well  as  a  high  and  low  water 
electric  alarm  to  communicate  to  the  engine  room 
showing  which  tank  the  alarm  comes  from,  so  we  can 
start  our  fire  pump  to  that  particular  tank  or  all  three 
tanks,  as  the  case  may  be. 

.As  will  be  observed  from  the  sketch,  if  the  pump 
from  D  h  on  A  only,  valve  B  and  C  will  be  closed  or 
all  three  may  be  open  if  it  becomes  necessary  to  pump 
in  them  all  at  the  same  time. 


same  time  the  alarm  got  out  of  order  and  failed  to 
ring  until  the  water  was  above  the  overflow  pipe.  The 
overflow  leads  to  the  gutters  on  the  roofs  which  were 
full  of  snow  and  ice.  One  warm  afternoon  the  sun 
melted  the  ice  in  the  overflow  pipe  and  the  gutter  being 
frozen  full,  caused  a  deluge  of  water  to  come  from  the 
roof  to  the  sidewalk. 

Our  foxy  superintendent  happened  to  be  the  first 
one  to  observe  it,  and  with  all  haste  he  made  for  the 
engine  room,  trying  to  convince  us  that  I  had  pumped 
the  tank  over.  Not  until  the  cause  of  the  trouble  was 
located  would  he  believe  otherwise. 

A  few  words  about  the  superintendent  may  not  be 
out  of  place,  as  the  general  run  of  them  causes  no  end 
of  annoyance  and  uncalled-for  interference  with  the 
engineer.  In  one  place  where  I  worked  he  was  con- 
tinually complaining  about  the  fireman  standing 
around  too  much,  but  in  reality  he  had  not  much  time 
to  stand  around  because  he  had  four  boilers  to  look 
after. 

However,  on  one  of  his  vigilant  rounds  he  caught 
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ireman  doing  nothing  so  he  Qrdered  him  out  in 
ard  to  assist  the  carpenter  in  pulling  nails  out  of 
old  lumber  and  kept  him  pulling  away  until  the 
le  pulled  the  steam  down.  The  result  was  that  the 
were  burned  completely  out  and  the  place  was 
down  for  over  an  hour  utotil  the  ashes  were  hauled 
md  new  fires  built  and  the  steam  raised  again, 
fireman  pulled  no  more  nails  and  the  superintend- 
ost  his  position  as  the  evidence  was  too  strong 
1st  him.  Jas.  G.  Sheridan. 


Outside  Work. 


ir  of  the  Engineers'  Review: 
e  letter  by  Exhaust,  on  page  23  of  the  February 
,  while  short  has  a  good  deal  in  it,  and  emphasizes 
oint  I  have  always  talked  against  ever  since  I  be- 
an engineer,  and  that  is  of  a  manufacturer  com- 
ig  his  engineer  to  do  outside  work.  The  ex- 
ice  of  Exhaust  while  he  was  learning  the  busi- 
is  nothing  out  of  the  ordinary,  and  I  feel  safe 
ying  that  more  than  60  per  cent  of  the  engfineers 
ting  at  the  present  time  are  compelled  to  go  out- 
:he  engine  and  fire  room  and  do  the  work  which 
d  be  done  by  others. 

e  idea  of  the  man  who  has  charge  of  an  engine 
joiler,  even  though  he  is  a  beginner  and  not  sup- 
I  to  know  much  about  the  business,  being  obliged 
>ey  the  beck  and  call  of  some  blacksmith  to  go 
swing  his  lo-pound  sledge  and  keep  at  it  until 
ire  is  burnt  down  and  it  is  necessary  to  suspend 
smithing  and  go  back  to  engineering !  Then,  ac- 
ng  to  Exhaust's  story,  the  foreman  would  send 
:o  the  foundry,  a  mile  or  more  away,  for  castings, 
:  the  engine  and  boiler  were  left  to  the  tender 
ies  of  the  blacksmith  and  his  sledge. 
ere  is  nothing  so  very  much  out  of  the  way  in  his 
nence,  as  has  already  been  said,  but  it  seems  to 
hat  it  is  a  point  that  cannot  be  dwelt  upon  too 
I  or  too  often  by  engineers  who  care  anything 
t  their  plants  or  the  duties-  which  they  have  to 
irm.  There  are  many  men  today  who  are  draw- 
alaries  of  from  $2,000  to  $10,000  per  annum  who 
»aid,  not  so  much  for  the  actual  amount  of  work 
do,  but  for  the  executive  ability  which  they  have 
because  they  know  how  a  thing  should  be  done 
when  it  is  done  right.  I  fail  to  see  why  this  will 
pply  to  the  stationary  engineer, 
has  been  argued  by  a  good  many  who  have  never 
he  duties  of  an  engineer  to  perform,  that  because 
aigineer's  work  in  and  around  the  engine  room 
not  keep  him  busy  9^  hours  out  of  every  10 
he  can  well  afford  to  do  extra  work.  The  claim 
t  forth  that  an  engineer,  whose  duties  only  occupy 
or  three  hours  each  day  in  actual  manual  labor. 
Id  not  be  unwilling  to  give  the  rest  of  his  time 
5  employer  in  some  other  part  of  the  works  doing 
thing  which  is  entirely  foreign  to  steam  enginecr- 
and  that  he  has  no  right  to  expect  to  get  paid  for 
ours  work  when  he  really  is  not  busy  more  than 
or  three.  This  sounds  all  right  from  the  manu- 
irer's  point  of  view  whose  sole  aim  is  to  get  as 
1  work  out  of  his  employes  as  he  possibly  can,  and 
I't  know  that  any  one  objects  to  that,  but  when  you 
;  to  look  at  it  from  the  engineer's  standpoint  you 


will  find  it  the  same  as  any  other  question,  it  has  two 
sides. 

If  an  engineer  is  employed  by  a  manufacturer  in  a 
plant  so  small  that  he  is  also  able  to  do  his  own  firing, 
m  the  majority  of  cases  it  will  be  found  that  the  re- 
muneration for  his  labors  is  in  a  sense  in  a  ratio  com- 
pared with  the  duties  which  he  performs.  Therefore, 
the  man  who  is  running  a  small  plant  for  $2  a  day  is 
doing  just  as  much  for  his  money,  even  though  he  sits 
m  his  chair  eight  hours  out  of  ten,  as  the  man  who  is 
getting  $20  a  week  operating  a  plant  of  larger  size 
and  sitting  down  eight  hours  out  of  ten. 

In  my  experience  I  have  found  that  the  man  you 
find  sitting  down  the  greater  part  of  the  day  is  the 
one  who  fixes  up  things  when  he  sees  they  need  it. 
By  doing  this  he  can  find  time  for  leisure,  while  the 
man  who  is  always  neglecting  things  is  always  on  the 
go.  I  have  found  that  an  engfineer  who  goes  to  his 
plant  in  the  morning  and  operates  it  successfully  from 
day  to  day  earns  every  cent  that  he  is  getting,  even 
if  he  does  sit  down  eight  hours  out  of  every  ten.  I 
cannot  see  why  an  engineer  should  not  be  paid  for 
what  he  knows  as  well  as  members  of  any  profession. 

A  doctor  will  make  a  professional  visit,  feel  your 
pulse,  make  you  stick  out  your  tongue  and  rcAl  your  eyes 
around  and  then  give  you  a  paper  which  will  cost  any- 
where from  50  cents  to  $1.50  to  have  filled  at  the  drug 
store ;  and  goes  away  after  a  visit  of  5  minutes  dura- 
tion. When  you  come  to  pay  your  bill  you  find  that 
you  must  pay  him  $1  -to  $2  and  sometimes  $2.50,  all 
depending  on  what  kind  of  a  conscience  the  doctor 
has.  They  are  not  being  paid  for  what  they  did,  but 
for  what  they  knew;  why  should  not  this  same  rule 
apply  to  engineers?  If  they  are  called  to  a  plant  to 
take  charge  of  it  and  they  find  it  in  a  fit  condition,  and 
keep  it  so,  or  find  it  in  a  run  down  condition  and  build 
it  up,  why  should  they  be  expected  to  do  other  work, 
or  why  should  they  not  be  paid  for  what  they  know, 
which  knowledge  enables  them  to  keep  the  plant  in  its 
proper  condition  ?  I  say  it's  up  to  every  engineer  to  do 
all  in  his  power  to  abolish  this  idea  on  the  part  of  the 
steam  user  that  he  should  earn  his  money  by  what  he 
does  rather  than  by  what  he  knows.  If  an  engineer 
doesn't  know  enough  to  demand  some  recognition  for 
his  knowledge,  he  surely  does  not  know  enough  to 
have  charge  of  a  steam  plant.  F.  S.  Jenkins. 


Open  Heater  Used  With  a  Condenser. 

Editor  of  the  Engineers'  Review : 

A  few  months  ago  under  "Engine  Room  Chats" 
Sam,  in  discussing  with  Mr.  Winters,  the  advantages 
and  disadvantages  of  the  open  and  closed  heaters,  says 
that  the  open  heater  cannot  be  used  with  a  condensing 
engine.  I  say  that  it  can,  for  I  know  of  an  actual  case 
in  a  plant  that  has  as  little  trouble  and  is  operated  as 
economically,  as  any  of  them. 

The  heater  I  refer  to  may  be  used  with  or  without 
a  condenser,  the  exhaust  pipe,  where  it  leaves  the 
heater  being  provided  with  a  tee  which  leads  a  pipe 
to  the  atmosphere  as  well  as  to  the  condenser.  The 
heater  stands  on  its  end  and  the  exhaust  pipe  enters  at 
the  bottom  and  rises  about  3  feet,  as  shown  in  the  illus- 
tration. The  water  is  forced  in  at  the  top  of  the  heater 
by  the  atmospheric  pressure,  and  in  falling  through 
the  rising  steam  is  heated,  after  which  it  rests  in  the 
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chamber  surrounding  the  exhaust  pipe  and  deposits 
such  particles  of  mud  and  scale  as  will  be  deposited  at 
that  temperature,  which  is  about  165  degrees.  The 
water  runs  off  to  the  boiler  feed  pumps  from  a  point 
about  I  foot  from  the  bottom  of  the  heater.  Just 
below  the  end  of  the  exhaust  pipe,  an  overflow  pipe 
leads  off  to  the  condenser,  to  prevent  the  water  rising 
above  the  end  of  the  exhaust  pipe. 

I  agree  with  Sam  in  all  else  he  says,  but  he  was 


.n<=>i. 


OPEN  HEATER  AND  CONNECTIONS. 


wrong  when  he  said  the  open  heater  could  not  be  used 
when  running  condensing.  For  my  part,  I  do  not 
see  why  the  open  heater  is  not  more  generally  used. 
They  arc  more  efficient  as  feedwater  heaters  and  puri- 
fiers, and  the  deposit  of  mud  and  scale  to  a  reasonable 
extent  does  not  lower  their  efficiency.  From  the  dis- 
cription  given  above  it  will  be  seen  that,  in  this  particu- 
lar heater  the  oil  will  be  carried  off  through  the  over- 
flow to  the  condenser.  Motor. 


Details. 


Editor  of  the  Engineers'  Review : 

While  reading  over  the  January  issue  I  came  to  the 
letter  by  Wm.  E.  Ryan,  showing  an  indicator  card  and 
as  he  would  like  to  have  the  opinion  of  the  readers  as 
to  what  was  wrong  with  his  engine  I  will  hazard  a 
guess.  I  think  his  engine  is  all  right,  but  his  card 
doesn't  show  it.  It  is  quite  evident  that  the  card  was 
not  taken  in  the  ordinary  way,  but  I  should  say  that 
the  indicator  cord  had  been  attached  to  the  eccentric 
movement  in  some  manner.  Such  a  procedure  would, 
in  my  opinion,  bring  about  results  as  shown  in  his  card. 

In  reading  the  letter  by  G.  M.  B.  on  page  35  it  does 


not  seem  to  me  that  his  method  of  tightening  an  en- 
gine disk  would  amount  to  much. 

When  one  thinks  of  the  strain  that  is  put  upon  a 
crankshaft  it  seems  hardly  possible  that  a  few  center 
punch  marks  will  expand  the  shaft  enough  to  prevent 
the  disk  from  working  loose,  as  the  shaft  is  only  ex- 
panded on  the  end  and  causes  the  outside  face  of  the 
disk  to  fit  tight,  while  the  inside  would  fit  as  loose  as 
it  formerly  did.  I  should  judge  in  such  a  case  that 
the  proper  procedure  would  be  to  have  a  new  crank 
disk  shrunk  on  the  shaft.  Certainly  his  method 
would  not  apply  to  engines  of  any  great  size,  although 
it  might  with  very  small  ones. 

The  letter  by  I.  Mulford  on  page  13  is  one  worthy 
of  attention  especially  the  portion  referring  to  the  feed- 
water  thermometer.  It  is  doubtful  if  one-half  of  the 
engineers  realize  the  benefit  and  saving  that  can  be 
obtained  by  means  of  the  feedwater  thermometer.    Of 


PACKING  TOOLS. 


course  the  thermometer  itself  is  simply  a  telltale  as  to 
the  temperature  of  the  feedwater  as  it  leaves  the  heater 
on  its  way  to  the  boilers.  The  advantage  of  having  a 
feedwater  thermometer  is  that  an  engineer  always 
knows  the  temperature  at  which  the  water  is  going 
into  the  boilers.  If  he  is  fortunate  enough  to  have  a 
heater  that  will  bring  the  temperature  of  the  water  up 
to  210  degrees  and  upon  examining  the  thermometer 
finds  the  temperature  is  down  to  200  or  even  190  de- 
grees F.,  he  is  at  once  aware  of  the  fact  that  the 
heater  is  not  working  as  economically  as  it  should  and 
that  a  loss  is  occasioned  by  the  feedwater  entering  the 
boilers  at  a  lower  temperature  than  it  should.  By  this 
means,  if  the  engineer  is  at  all  careful  in  regard  to 
the  operation  of  his  plant,  an  investigation  will  follow 
and  the  reason  the  heater  is  not  bringing  the  tempera- 
ture of  the  feedwater  up  as  high  as  it  should  be  is  as- 
certained. 

A  mistake  is  often  made  by  the  engineer  in  regard 
to  these  little  things,  and  many  times  losses  are  going 
on  day  after  day  which  never  come  to  his  attention, 
simply  because  he  has  no  way  of  finding  where  the 
leaks  are.  In  the  case  of  a  feedwater  thermometer  it 
is  only  the  expenditure  of  a  few  dollars  and  a  little 
time  in  putting  the  thermometer  in  place,  which  in  the 
end  will  pay  for  itself  more  than  ten  times  over. 

The  pipe  bending  device  is  also  a  handy  litde 
machine  to  have,  because  it,  too,  has  its  place  in  the 
economical  operation  of  the  plant,  as  every  elbow  anc 
connection  done  away  with  reduces  the  friction  oi 
whatever  is  passing  through  the  pipe,  and  friction  cost! 
money,  wherever  it  is  found. 

I  was  much  interested  also  in  the  letter  by  W.  R 
on  page  16,  relative  to  his  packing  sticks.    This  hai 


ch,  1905 


ENGINEERS'  REVIEW 


39 


iced  me  to  show  some  of  the  packing  tools  that 
e  in  my  plant,  some  of  which  are  common  enough 
one  or  two  of  which  are  designed  for  special  use. 
y  are  shown  in  the  illustration. 
like  his  way  of  putting  packing  into  a  stuflingbox. 
ly  engineers  are  in  the  habit  of  putting  the  ring 
cing  around  the  piston  rod  or  valve  stems  and  then 
ring  it  home  with  a  metal  packing  tool.  Quite 
n  the  tool  slips  off  and  scratches  or  dents  the  rod. 
some  years  back  I  have  made  use  of  packing  sticks 
lar  to  those  shown  in  his  letter  and  have  never 

1  afraid  of  injuring  the  rods  in  any  way. 

his  brings  up  a  subject  which  is  of  interest  to  en- 

:ers  as  a  whole  and  that  is  the  matter  of  having 

dimensions   of   nuts,   bolt    heads,    stuffingboxes, 

ids  and  all  such  things  of  uniform  size.    If  this 

2  the  case  we  would  not  find  a  certain  size 
acking  fitting  one  rod  and  stuffingbox  as  it  should, 
next  loose  and  another  one  so  tight  that  the  pack- 
has  to  be  driven  in.  The  latter  case  is  where  the 
cing  sticks  come  in  handy.  L.  M.  Wentzel. 


Card  Index. 


tor  of  the  Engineers'  Review: 
he  fact  of  your  publishing  an  index  of  the  con- 
5  of  the  Engineers'  Review  for  the  past  year  has 
jested  this  letter  on  card  indexing.  Much  of  the 
t  valuable  literature  of  the  engineering  profession 
ly  is  found  in  the  engineering  magazines.  It 
mpossible  for  a  man  to  remember  everything 
ch  is  published  relating  to  subjects  which  are 
nterest  in  his  work.  The  thing  to  do  is  to  read 
preserve  what  one  reads.  To  obtain  knowledge 
porarily  and  then  not  have  that  knowledge  avail- 
when  desired  is  of  little  benefit  to  any  one  because 
ittle  of  what  is  read  is  really  retained  in  the  mind, 
food  engineering  paper  should  be  the  chum  of 
■y  engfineer  and  always  ready  at  hand  when  mo- 
ts of  leisure  permit  of  its  perusal  for  instruc- 
and  enjoyment,  but  as  already  said  all  that 
rritten  cannot  be  retained  in  the  mind  and  it  is  of 
ortance  that  engineers  should  know  where  to  find 
ter  on  the  various  subjects  that  have  appeared  in 
ineering  journals  that  they  have  read, 
he  card  index  will  obviate  the  difficulty  and  give 
ly  access  to  what  has  been  read  by  recording  the 
rmation  in  the  form  best  adapted  to  the  needs 
emed  by  his  own  peculiar  habits  of  mind  and  mem- 
The  card  index  is  really  a  written  memory  of 
•ything  which  may  come  in  handy.  The  features 
he  card  are  as  follows:  They  should  be  made  of 
te  linen  ledger  paper  and  very  tough.  Many  make 
mistake  of  having  the  cards  too  thick,  as  they  are 
flexible  and  are  too  bulky,  while  on  the  other  hand 
;ry  thin  card  is  not  durable  and  works  up  out  of 
e  unless  something  is  used  to  keep  it  down.  A 
13x5  makes  a  very  convenient  size  and  can 
ought  for  about  60  cents  a  thousand.  Guide  cards 
needed  for  the  alphabet  and  should  be  thicker  and 
fher  than  the  others  because  of  greater  handling. 
:  cards  should  be  kept  in  a  paste  board  envelope 
or  if  the  engineer  chooses,  he  can  have  a  box  ma3e 
ome  kind  of  wood.  The  making  of  a  card  index 
growth  and  the  easiest  way  to  get  started  is  to 
I  the  papers,  having  plenty  of  paper  slips  at  hand. 


When  an  article  of  importance  is  read,  place  at  the 
top  of  the  card  the  subject  of  the  article,  not  neces- 
sarily by  the  title  with  which  it  is  designated  in  the 
paper,  but  under  the  subject  which  appeals  to  the  mind 
after  reading  and  it  is  well  to  say  right  here  that  this 
is  the  most  difficult  part  of  card  indexing  because  one 
is  very  apt  to  use  an  adjective  as  the  main  word  in 
the  index  rather  than  the  noun.  A  perusal  of  the  in- 
dex of  some  of  the  up-to-date  publications  will  give 
a  general  idea  of  how  this  may  be  done.  Often  it  is 
quite  an  undertaking  to  index  a  piece  of  information, 
but  in  a  case  of  this  sort  it  is  well  to  remember  that 
everything  has  two  parts,  the  thing  itself  and  the 
function  for  which  it  is  employed.  When  the  thing 
is  the  more  important  the  article  should  be  indexed 
under  the  thing,  but  if  the  function  is  the  more  im- 
portant, then  index  under  the  function.  It  is  well  to 
"  cross  index,"  as  it  is  called,  t.  e.,  have  two  or  more 
cards  which  index  the  same  subject,  under  different 
heads  and  having  a  note  on  each  referring  back  to 
the  main  card,  giving  the  subject.  A  liberal  use 
of  the  cross  index  is  an  excellent  thing  because 
one's  mind  does  not  always  work  on  the  same  lines 
and  important  data  can  often  be  varied,  even  with 
a  card  index  and  three  or  four  years  later  one  may 
not  be  able  to  recall  just  the  heading  under  which 
a  certain  article  was  indexed,  but  he  is  sure  to  remem- 
ber one  out  of  the  several  headings  under  which  it 
might  be  indexed  if  the  cross  index  were  used.  After 
the  subject  should  come  the  name  of  the  paper  with 
the  year  and  the  page,  after  which  a  short  description 
of  the  article  with  an  opinion  as  to  its  value  or  ap- 
plication should  be  written  upon  the  card.  When  the 
card  is  made  out  it  should  be  filed  away  in  proper 
alphabetical  order  as  soon  as  it  is  made  up,  allowing 
no  accumulation  of  cards,  for  they  soon  become  clogs 
and  cause  disorder. 

The  card  index  has  the  following  advantages :  One 
is  always  able  to  get  at  it  and  nothing  is  buried  or 
lost.  It  saves  time  for  the  man  who  is  after  informa- 
tion and  it  can  be  enlarged  from  time  to  time  and  still 
be  good ;  new  material  can  be  inserted  in  the  proper 
place  without  disturbing  anything  else  and  it  can  be 
made  to  suit  every  frame  of  mind  and  every  sort  of 
business.  Nothing  has  to  be  written  and  it  can'  be 
operated  by  any  one,  and  when  a  thing  becomes  worth- 
less or  outgrown  there  is  no  need  of  retaining  it  and 
it  can  be  destroyed.  It  has  the  advantage  of  being 
always  up  to  date  and  easy  to  rearrange. 

Harry  Teeman. 


By  the  bursting  of  the  throttle  valve  in  the  engine 
room  of  the  Ontario  Sewer  Pipe  Mfg.  Co.  at  Mimico, 
Canada,  the  engineer  was  so  severely  scalded  that  his 
recovery  is  extremely  doubtful.  The  piping  system 
was  carrying  a  pressure  of  95  pounds.  The  engineer 
was  standing  at  the  throttle  when  the  accident  oc- 
curred.    The  most  probable  cause  is  water  hammer. 


Investigations  made  in  Germany  have  convinced 
some  eminent  authorities  that  the  strength  of  steel  is 
so  much  affected  by  heat  that  tests  of  steel  for  boilers 
and  pipes  ought  to  be  made  when  the  metal  is  as  hot 
as  it  is  likely  ever  to  become  when  in  use. 
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y^  v%  cT  i  T\  G  61*  S  '     R  6  V  i.  6  W  up*^"  before  the  question  of  fuel  economy  can  be  set- 

&  >^  ^  jjgj  jjj  jj^g  satisfaction  of  anyone  who  is  carrying  on  a 

A  MONTHLY  JO0RMAI,  tlinrniicrli  invcstttratinn 

FOR  STATIONARY.  BUBCTRICAI.  AND  MARIN8  ENGINEERS.  morougn  invcsilgauon. 

In  the  burning  of  fuel  in  an  economical  manner  the 

poBLisBBD  BT  subjcct  cau  be  approached  from  the  standpoint  of  com- 

THE  ENGINEERS'  REVIEW  COMPANY,  bustion,    heat    transmission    and    steam    generation. 

Cazton  Building,  Cleveland,  O.  These  three  heads  can  be  divided  and  sub-divided.    In 

! '. fuel  economy  measures  must  be  taken  to  control  the 

Subscription   price.  $1  per  year  in  North  America  and    American  ~-,_l  ~„(t  water  "simnlv    the  romhimtinn  of  the   fuel  and 

Provinces.    $1.50  per  year  elsewhere,  payable  in  advance.  '-"*'  ''""  waier  SUppiy,  ine  comousuon  OX  ine   lUCl  ana 

■  the  testing  of  the  waste  gases.     In  the  economical  cwn- 

^  utters  from  Engineer,  on  «.bjecta  pertaining  to  engineering  are  »U-  bustion  of  COal  Sufficient  air,  but  nOt  an  exceSS,  mUSt  be 

Subscribers,  when  informing  us  of  change  of  address,  should  give  both  provided,  also  a  Sufficiently  high  temperature  in  the 

toeoidandthenewaddreaaes.  .u.  ^,     ,    .,  «     ..    m  fumace,  and  a  perfect  mixture  of  the  gases  and  the 

In  any  case  of  failure  to  receive  this  paper,  the  Cleveland  office  should  ,..,<,  <^  j        rr  ^i  j-^- 

be  noUfied. Volatile  hydrocarbons  secured.     If  these  conditions  are 

«.  _i  ....,.- .««     ,..     ,    ^  r^,.-       o      j^,     w  ..  filled,  bituminous  coal  can  be  burned  under  steam  boil- 
Entered  at  the  Post  Office,  Cleveland.  Ohio,  as  Second  Class  Matter.  ......  n-    ■  ,       •  <  . ,  i 

=^=^=^==^=^1===^^====  ers  With  the  highest  efficiency  and  without  the  produc- 

CLEVELAND,  O.,  MARCH,  1905.  tion  of  smoke. 

-         Other  points  to  consider  are  form  of  grate,  manner 

CONTENTS.  of  lining  the  fumace  with  fire  brick,  and  the  boiler 

The  Monitor  Duplex  Steam  Pum,^iiiu,trated »  setting.     Other  heads  for  experiment  are  the  influence 

An  Oil  Test 4  of  the  output  and  load  factor  of  the  plant,  the  manage- 

Engine  Room  Chats  No.  18— A.  Governor 5  mcut  of  the  fireman,  the  economy  of  diflfcrcnt  types  of 

Indicator  Cards-Illustrated- w.  H.  Vincent 7  mechanical  stokcrs,  if  any,  and  uudcr  what  conditions 

Sfpral-ifTL^Elgln^^^'r!:::^^  I  one  type  may  be  operated  with  better  economy  than 

Electricity  for  Engineers— Illustrated— Jos.  Van  Allen 10  Others,  also  how  mechanical  and  hand  firing  Compare 

RepresenUtive  Men  from  the  Engine  Room— Illustrated 11  aS  tO  eCOnomy.      Forced  draft  alsO  haS  considerable  tO 

Idea  Exchange— Illustrated 12  jo  with  the  economical  Operation  of  the  steam  plant  as 

A   Correction:    Synchronizing   Alternator.;    Familiarity   Breeds  „  j      ^j^^  g^gj  ^  ^f  t,,^      j^j       The  analysis  of 

Contempt;    Alarm    Water    Columns;    High    and    Low    Water  ,        r      ,     ,  .  .        ,      ^       t     ^        _/ •     ^\. 

Alarm.;  More  About  High  and  Low  Water  Alarm.;  Fireman's  the    fucl   determines  tO  3  great  extent  what  SOrt  IS  the 

Helper.;    Water    Hammer    in    Steam    Pipes;    Unions   in    Con-  least  COStly,  results  Considered,  and  is  therefore  neCCS- 

nections;   Pipe  Expansion;  Setting  up  a  Bag;   Lye  in  Boilers;  gary  tO  eCOnomic  management. 

Little  Thing,  that   Bother;    Quick   Boiler   Repair:   Valve.  Among  Other  ideas  already  being  worked  upon  is 

Groaned:  The  Engineer  Agam;  Handy  Devices;  A  Pump  Room  ,     .       ,  .",        ,       .         ,     ^      •      ■    1     ^t.  u    •».         l-    t.  •     ■ 

Contest;      Pumpi^Painting     Stacks;      Pumps-A     Reply     to  that  of  introducing  hot  air  intO  the  ashpit,  whlch  IS  Ul- 

"  Whiskers":      A      Few      Pump      Troubles;      Pumps;      Pump  cloSed,    and    Operating    it    in    COnjUnCtlOn    With     forCCO 

Troubles;    Deception;    Deception    Again;    Does   Not   Believe   in  draft;    by   this    mCaUS   a   mUCh    higher  temperature  Can 

Deception;   Has  Charity  for   Some;   Piping  Kinks;   Pipe   Bend-  Jje  obtained  in  the  fumaCe. 

ing  Device  and  Steam  Muffler;  Electric  Telltale  and  Gaskets; 

Removable  Disk  Valve;  What  Caused  the  Bulge?  Cleaning  and  ^^^_^__^^^___ 

Banking  Fires;  When  an  Engine  Runs  Away;  Bill   B.  Banger 

on    the    Wrench    Question;     Too    Much    Compression;     Back  NECESSITY    OF    VIGILANCE. 

Pressure;      Compression      in      Steam      Cylinders;      Compressor 

Diagrams;  Taking  Up  Lost  Motion;  More  About  Piston  Travel;  Many  of  OUr  readers  who  haVC  nOticcd  the  nUmcrOUS 

Clearance  and  Travel;   Engine  Governors;  Water  Tank   Piping  ^oilcr    aCCidcUtS    recorded    in     the    RevieW    during    the 

System;    Outside    Work;     Open    Heater    Used    With    a    Con-  ,  ,i         t  <       ,    <  j    ,,        •,  -.l 

denser;   Details;  Card   Index.  '^St    SIX    mOUthS,    haVC    dOUbtleSS    read    the    itCmS    With 

Editorial 40  little  Of  no  thought  as  to  the  real  causes  of  the  acci- 

Fuel   Economy;   Necessity  of  Vigilance;  Boiler  Tube  Cleaners;  dentS,     treating     the     matter     aS     a     natural     COUrSC    of 

Inhaled  Steam.  cvcnts  —  Something  to  be  expected  so  long  as  steam 

Questions  of  the    Hour 42  ,     .,  ^    j      .    .i  .     . 

Emergency  Pipe  Clamp-Illustrated 48  l»ilers  are  Operated  at  the  prcssurcs  now  carried. 

Climax    Rolled   and    Corrugated   Pipe    Joint— Illustrated 48  We    admit    that    there    wUl    be    morC    Or     leSS    boilcr 

Wright   Cyclone   Exhaust   Head— illustrated 48  explosious  as  loug  as  high  prcssurcs  are  Carried,  but 

Lamprey  Protection  Arch  Plate 44    '  we  do  bcHeve  that  there  would  be  f cwer  if  the  men 

New   Books  and  Catalogs 44  .        ,  •    -i      i         ^t.  t.       u  i.       • 

Trade  Notes  46  '"  Charge  were  as  Vigilant  as  they  should  be,  in  canng 

Relief  Valve  !...!!..!!.."!!!!!..!!..!!!!! !!i!!!!!!!!!!!.46  for  their  boilers.     We  will  go  farther  and  say  that 

=  =^ there  is  little  doubt  but  that  three-fourths  of  the  acd- 

FUEL  ECONOMY.  dents  to  boilers  are  brought  about  by  carelessness, 

neglect,  or  abuse.     Ignorance  is  also  responsible  for 

The  question  of  fuel  economy  is  one  that  has  re-  many  explosions, 
ceived  in  some  quarters  considerable  attention,  but  in         We  do  not  think  that  the  majority  of  steam  plants 

others  it  has  not.     It  has  received  attention  from  vari-  are  free  from  all  of  the  above  mentioned  evils  and 

ous  authors  who  have  given  expression  to  some  valu-  if  every  engineer  throughout  the  country  would  tell 

able  ideas  and  suggestions,  but  the  operating  engineer  of  the  cases  which  have  occurred  in  his  own  experience 

has  not  yet  awakened  to  its  importance.  where  neglect  or  carelessness,  let  alone  ignorance,  has 

The  engineer  who  takes  an  interest  in  the  subject  been  the  cause  of  trouble,  in  the  boiler  room,  and  in 

does  not  enter  into  it  in  its  entirety.     Perhaps  this  is  other   departments   of  the  steam   plant,   it  would   be 

because  there  are  so  many  different  phases  of  the  ques-  interesting  and  perhaps  startling.     It  is  because  the 

tion  that  the  engineer  gets  discouraged  before  his  in-  narrow  escapes  are  never  known  that  so  many  engi- 

vestigation  covers  it.  neers  continue  to  tread  the  path  of  carelessness  and 

There  are  many  points  to  consider  and  experiment  neglect.    Each  man's  experience  should  be  a  warning 
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to  him  even  though  he  keeps  it  locked  in  his  own 
breast.  If  there  were  any  way  of  definitely  learning 
the  cause  of  the  majority  of  boiler  explosions  and 
other  accidents  around  the  power  plant  many  engi- 
neers, if  not  all.  would  be  scared  into  vigilance. 

If  men  knew  how  often  vigilance  has  prevented  acci- 
dents and  saved  lives  the  lesson  would  not  be  lost. 

\'igilance  is  especially  required  of  men  around  a 
steam  plant  and  successful  engineers  do  not  lack  it. 

The  vigilant  engineer  is  not  in  the  habit  of  stopping 
his  engine  to  repair  something  during  working  hours, 
thus  costing  his  employer  the  time  the  other  employes 
are  idle.  It  is  not  necessary.  He  notices  the  things 
that  are  getting  out  of  order,  and  taking  time  by  the 
forelock,  repairs  them  before  a  shut  down  is  necessary. 

The  vigilant  engineer  will  not  hesitate  to  stay  an 
hour  after  the  others  have  gone  home,  if  by  so  doing 
he  can  prevent  an  accident,  or  avoid  stopping  the 
power  during  work  hours. 

We  have  in  mind  a  plant  where  the  power  was 
stopped  eight  times  in  one  day  recently,  because  the 
power  department  was  not  in  a  condition  to  operate. 
This  plant  consjsts  of  nine  boilers  and  four  Corliss 
engines  and  is  not  located  in  a  saw  mill  by  any  means, 
but  in  the  heart  of  a  large  city.  The  following  day 
the  power  was  stopped  twice  for  some  reason  or  other. 

While  there  are  many  difficulties  to  overcome  in  this 
plant,  in  order  to  get  it  into  proper  running  order, 
the  main  reason  for  its  being  in  such  a  condition  is 
that  the  engineer  neglected  to  have  certain  necessary 
work  done  when  it  should  have  been  done.  In  this 
case  vigilance  and  promptness  would  have  helped  mat- 
ters in  a  wonderful  way.  It  will  do  the  same  thing 
for  any  plant  and  the  engineer  who  learns  early  in 
life  to  be  vigilant  and  prompt  is  the  one  who  will  be 
pointed  to  as  time  passes,  as  the  man  who  seems  to 
have  been  born  under  a  lucky  star,  a  man  whom  luck 
seems  to  favor.  Those  who  envy  him  overlook  the 
fact  that  his  good  fortune  is  due  to  himself. 


BOILER  TUBE  CLEANERS. 

Two  articles  recently  published  in  engineering 
papers  have  raised  the  question  of  possible  injury  to 
boilers  by  the  use  of  power  tube  cleaners.  One,  taking 
up  the  matter  from  the  so-called  theoretical  standpoint, 
discus.scs  the  possible  action  of  cleaners  when  improp- 
erly used,  while  the  other  gave  results  found  by  some 
<>f  the  inspectors  of  a  well-known  boiler  insurance  com- 
pany in  boilers  in  which  such  tube  cleaners  had  been 
used.  Both  call  attention  to  possible  sources  of  dan- 
ger, and  the  question  arises  whether  there  is  as  much 
danger  as  alleged  or  whether  there  was  over-drawing 
and  exaggeration. 

It  is  quite  true  that  any  tube  cleaner  which  distorts  a 
tube  beyond  its  elastic  limit  is  injurious,  but  on  the  oth- 
er hand  it  is  doubtful  if  any  of  the  reliable  tube  clean- 
ers now  on  the  market,  when  used  by  men  of  ordinary 
intelligence  and  care,  such  as  must  be  exercised  in 
handling  any  tool  used  around  a  power  plant,  will  work 
injury  to  boiler  tubes.  The  point  is  brought  out,  re- 
ferring to  such  devices  as  those  having  a  swinging 
hammer,  that  if  the  shell  of  the.  cleaner  is  smaller  than 
the  tube,  while  resting  upon  the  bottom  of  the  tube  the 


downward  blow  of  the  hammer  will  be  heavier  than 
the  upward.  From  elementary  physics  we  know  that 
the  factors  upon  which  the  force  of  the  hammer  blow 
depend  are  the  weight  of  the  hammer,  its  velocity, 
the  space  through  which  it  moves,  and  the  surface 
of  the  material  which  the  hammer  strikes.  The  up- 
ward blow  from  such  a  type  of  cleaner  would  apparent- 
ly be  the  heavier  because  with  a  constant  force  acting, 
the  longer  the  blow  of  the  hammer  the  greater  the 
force  of  the  blow,  so  that  if  the  upward  blow  has  the 
longer  stroke,  it  should  be  heavier.  This  is  directly 
contrary  to  the  argument  brought  out  in  one  of  the 
papers  alluded  to.  On  the  other  hand,  supposing  the 
stroke  to  be  gradually  shortened  so  that  the  hammer 
barely  moves  from  its  central  position,  it  is  evident 
that  under  such  a  circumstance,  the  force  of  the  blow 
will  be  very  much  lessened. 

The  insurance  company's  article  cites  cases  of  boiler 
tubes  being  expanded,  changed  into  oval  shapes,  and 
in  some  instances  even  split.  This  is  not,  as  they 
claim,  proof  that  these  deformities  were  brought 
about  by  the  use  of  boiler  tube  cleaners.  The  sugges- 
tion is  pertinent  that  the  weaknesses  shown  in  the  tubes 
were  brought  to  light  only  by  the  use  of  the  tube 
cleaners,  the  defect  having  existed  before,  but  without 
the  engineer's  knowledge  until  the  application  of  the 
tube  cleaner. 

It  has  been  stated  that  the  vibration  caused  by  tube 
cleaners  is  injurious,  inasmuch  as  it  tends  to  loosen 
the  tubes  in  the  tube  sheet.  Prof.  Kavanaugh,  of  the 
University  of  Minnesota,  states  that  the  maximum  blow 
struck  by  the  largest  size  cleaner  in  a  4-inch  tube  with 
a  steam  pressure  of  about  90  pounds  gave  a  blow  of 
.151  footpounds,  and  that  the  number  of  blows  per 
minute  was  4,530. 

Prof.  Kavanaugh  says:  "I  find  that  the  vibration 
of  a  flue  produced  by  the  cleaner  is  not  a  vibration 
from  end  to  end  like  the  vibration  of  a  string  of  a 
musical  instrument,  but  rather  a  'broken  up'  vibration 
or  tremor  extending  from  header  to  header.  How- 
ever, the  tremor  for  a  distance  of  about  8  inches  from 
the  header  is  very  slight,  in  fact  it  can  scarcely  be 
detected." 

He  also  stated  that  in  his  opinion  the  tremor  is  not 
sufficient  to  loosen  a  well  rolled  tube  at  the  head,  and 
that  there  is  no  question  that  a  cleaner  will  bring  to 
light  any  weak  spots  which  exist  in  boiler  tubes.  In 
this  he  only  corroborates  experience,  from  which  wc 
are  forced  to  the  conclusion  that  the  use  of  boiler  tube 
cleaners  is  to  be  commended  not  only  for  their  value 
in  removing  scale  from  tubes,  but  in  showing  de- 
fects which  would  otherwise  remain  unnoticed,  jeop- 
ardizing life  and  property.  There  is  no  doubt,  how- 
ever, that  by  the  careless  use  of  tube  cleaners  great 
injury  may  be  done  to  boiler  tubes.  An  engineer 
should  bear  in  mind  that  their  misuse  is  abuse,  as  is  the 
case  with  any  other  appliance  or  apparatus  around  a 
steam  plant. 

This  brings  to  mind  the  discussions  pro  and  con  re- 
garding the  use  of  boiler  compounds  and  mechanical 
boiler  tube  cleaners.  There  is  no  doubt  that  each  has 
its  merits  and  has  given  evidence  of  its  usefulness  or 
it  could  not  continue  to  exist. 

Good  judgment  and  care  should  be  exercised  in  the 
use  of  mechanical  cleaners  and  as  much  if  not  more 
intelligence  is  required  where  boiler  compounds  are 
used. 
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In  this  department  questions  concernine  steam  eneineerine  of  practi- 
cal nature  and  of  a  general  interest  will  be  answered. 

The  name  and  address  of  the  writer  must  accompany  questions,  but 
not  necessarily  for  publication.    We  tnust  know  the  source  of  the  question. 


(404)  K.  R.,  Litchfield,  111.  Q.— "  I  would  like  to 
know  if  boiled  water  will  freeze  quicker  than  unboiled 
water?"  A. — It  is  the  generally  accepted  theory  that 
boiled  water  freezes  more  quickly  than  unboiled  water, 
due  to  the  fact  that  boiling  drives  out  much  of  the  air 
and  carbonic  gas. 

(405)  O.  C.  B.,  Lawton,  Mich.  Q.—"I  have  a 
down  feed  lubricator  which  fills  up  and  I  cannot  tell 
anything  about  how  it  is  feeding.  What  is  the 
trouble?"  A. — There  are  several  reasons  why  a  lubri- 
cator may  fail  to  operate  properly,  such  as  leaky  joints, 
foreign  matter  getting  into  the  feed  valves,  or  into 
the  discharge  passages.  The  packing  at  the  top  of 
the  glass  may  have  become  squeezed  over  so  as  to 
prevent  the  passage  of  the  oil.  Probably  the  most 
common  cause  of  lubricators  not  feeding  as  they  should, 
is  because  the  condensing  pipe  is  not  long  enough  to 
allow  of  enough  water  of  condensation  to  displace  the 
oil  and  force  it  out  of  the  lubricator.  The  remedy  in 
such  a  case  is  to  lengthen  the  condensing  pipe. 

(406)  B.  C.  S.,  Hampton,  Iowa.  Q. — "  Is  there 
any  soldering  flux  that  is  used  to  solder  aluminum,  and 
if  so,  how  is  it  done?"  A. — Aluminum  may  be  sol- 
dered in  the  following  way:  Qean  oflf  all  dirt  and 
grease  from  the  surface  of  the  metal  with  a  little  ben- 
zine, and  apply  the  solder  with  a  copper  and  when  the 
molten  solder  is  covering  the  metal,  scratch  through 
the  solder  with  a  wire  brush.  In  this  way  the  oxide  on 
the  surface  of  the  metal  underneath  the  solder  is  broken 
up  and  the  solder,  which  contains  its  own  flux,  takes 
up  the  oxide  and  so  the  surface  of  the  metal  is  tinned. 
Very  quick  work  must  be  done  while  attempting  to 
solder. 

(407)  B.  McD.,  North  Adams,  Mass.  Q.— "  I 
have  just  been  up  against  the  inspector  and  I  would 
like  to  know  if  a  difference  is  made  in  the  steam  dis- 
tribution when  the  point  of  cutoff  is  changed  and 
when  the  throw  of  the  eccentric  is  changed?"  A. — 
Yes,  there  is  a  difference.  Altering  the  angle  of  ad- 
vance of  the  eccentric  changes  the  events  of  each 
stroke;  changing  the  throw  of  the  eccentric  increases 
or  decreases  the  valve  travel  and  affects  the  port  open- 
ing as  well  as  the  events  of  .the  stroke. 

(408)  F.  P.  K.,  Saxonville,  Mass.  Q.— "  Will  you 
kindly  tell  me  how  to  find  the  ratio  of  expansion  in  my 
engine  cylinder?  Please  give  it  so  it  can  be  worked 
out  mathematically."  A. — In  computing  the  nominal 
expansion  ratio  which  is  the  proportion  between  the 
full  stroke  of  the  piston  and  that  portion  of  the  stroke 
during  which  the  steam  is  not  cut  off  no  clearance  or 
waste  places  between  the  piston  and  the  cylinder  head 
at  the  end  of  the  stroke  are  taken  into  account.  If  the 
stroke  of  the  engine  is  36  inches  and  the  steam  is  cut- 
off at  i-6-stroke  or  6  inches,  the  expansion  ratio  will 
be  36^-6=6.    If  the  clearance  in  the  end  of  the  cylin- 


der is,  say  J<2-inch,  between  the  piston  and  the  cylinde 
head  at  the  end  of  the  stroke,  we  have  ratio=(36+.s] 
-^(6+.5)=5.46.  This  is  the  actual  expansion  ratio 
as  it  takes  into  account  the  influence  of  the  clearance  ii 
the  cylinder. 

(409)  J.  H.  B.,  Clay  City,  Ky.  Q.— "Please  giv 
the  rule  for  figuring  the  horsepower  of  locomotiv 
engines."  A. — To  find  the  horsepower  developed  b 
a  locomotive  the  following  method  is  employed :  Multi 
ply  the  piston  area  in  square  inches  by  the  mean  effect 
ive  pressure,  and  the  product  by  2,  there  being  tw^ 
cylinders.  This  is  the  power  transmitted  by  both  cylin 
ders.  This  result  is  multiplied  by  the  piston  speed  ii 
feet  per  each  revolution  and  the  product  multiplied  b; 
the  number  of  revolutions  per  minute ;  this  divided  b; 
33,000  equals  the  horsepower. 

(410)  J.  C.  L.,  Boston,  Mass.  Q.— "Will  yoi 
explain  the  method  of  making  an  analysis  of  boiler  flu 
gases,  using  the  Orsatt  apparatus,  also  the  names  am 
proportion  of  chemicals  used?"  A. — We  have  no 
the  space  to  devote  to  a  full  explanation  of  the  abovi 
mentioned  process  at  this  time,  but  will  do  so  later  or 
You  will  be  able  to  obtain  the  desired  information  b; 
referring  to  the  paper  by  R.  S.  Hale  on  "  Flue  Gai 
Analysis,"  published  in  the  Transactions  of  the  "Amer 
ican  Society  of  Mechanical  Engineers,"  Vol.  XVIII 
page  109.  You  will  doubtless  be  able  to  obtain  thi 
volume  in  the  Boston  public  library. 

(411)  G.  C,  Spring  City.  Pa.  Q.— "What  is  th( 
horsepower  of  a  common  slide  valve  engine  cuttinf 
off  at  half  stroke?  The  cylinder  is  i4>4x2o-inch,  run 
ning  at  I20  revolutions  a  minute."  A. — The  area  0 
the  piston  is  14.25x14.25X7854=159.48  square  inches 
The  piston  speed  is  20X2X1204-12=400  feet.  1594! 
X400=63,792.  As  you  do  not  give  any  mean  effect 
ive  pressure  we  will  assume  that  there  are  35  pounds 
which  is  probably  enough  for  an  engine  cutting  of 
at  half  stroke.  Therefore  we  have  63,792X35=223, 
272.  223,272-r-33,ooo=67.6  horsepower.  The  abow 
calculations  are  made  from  an  assumed  mean  effectivi 
force.  The  only  correct  way  of  getting  it  is  by  meani 
of  an  indicator  diagram.  If  the  engine  is  of  the  singl( 
valve  type  it  would  do  better  work  by  cutting  off  a 
about  ^   stroke. 

(412)  G.  C.  B..  Paris,  Mo.  Q.— "What  is  the  bes 
method  of  driving  up  a  small  bag  in  a  boiler  shell 
The  bag  is  directly  over  the  furnace  and  is  abou 
6x2x1  J^  inches  in  dimension.  Is  it  necessary  to  bon 
a  hole  in  the  center  of  the  bag,  and  if  so  what  is  th( 
best  method  of  stopping  up  the  hole  after  the  bag  i: 
in  place?"  A. — Bags  can  be  forced  up  with  anc 
without  drilling  a  hole  in  them.  When  the  bag  i: 
small  there  is  no  necessity  for  drilling  a  hole,  bu 
when  it  is  of  large  proportions  a  hole  may  be  drilled 
in  order  that  the  metal  may  have  a  place  to  fill  up 
This  is  because  the  metal  can  never  be  brought  bad 
to  its  original  condition  again.  In  our  opinion  if  i 
bag  is  of  such  proportions  as  to  necessitate  the  drillinf 
of  a  hole  in  order  to  force  it  back  in  place,  it  ha( 
better  be  cut  out  and  the  plate  patched.  With  a  ba| 
of  the  proportions  mentioned,  we  would  advise  cuttinj 
it  out  and  patching  as  it  is  extremely  doubtful  if  i 
could  he  forced  tip  in  place.  Such  a  bag  is  ver 
unusual.  With  a  patch  there  is  no  danger  of  its  giv 
ing  way.  as  was  the  case  of  the  bag  illustrated  in  th 
February  issue. 


ENGINEERS'  REVIEW 


43 


EMERGENCY  PIPE  CLAMP. 

f  and  simple  pipe  clamp  has  just  been  brought 
Imes  McCrea  &  Co.,  67  W.  Washington  street, 
I  111.,  and  is  shown  in  the  accompanying  illus- 
[The  clamp  is  made  of  malleable  iron  complete 
ting  ready  to  use.    It  is  made  in  two  sections, 


E.MERGENCY  PIPE  CLAMP. 

one  side  and  clamped  together  by  two  bolts 
ther.  It  can  be  attached  in  a  moment  and  by 
cation,  will  in  many  instances  save  loss  of 
f  due  to  spraying  water  or  steam,  beside  the 
ftime  while  making  immediate  repairs.  For 
bair  work  of  pitted  holes,  splits,  or  other  leaks 
mature,  this  clamp  should  find  considerable 
fth  engineers.  The  clamps  are  made  in  sizes 
les  from  ^-inch  to  4-inches  in  diameter. 


ROLLED  AND  CORRUGATED  PIPE 
JOINT. 

of  pipe  Joint  is  made  for  the  high  pressure 

es  which  are  of  necessity  demanded  in  the 

of  the  modern  steam  plant.     The  Qimax  pipe 

adapted  to  high  pressures  because  the  pipe 


ROLLED    AND    CORRUGATED    PIPE    JOINT. 

to  pipe  and  cannot  leak  between  the  pipe 
[e.  TTie  joints  are  not  affected  by  expansion 
raction,  as  in  the  case  with  flanges  and  pipes 
<  solid.  There  is  no  threading,  and  conse- 
o  weakening  of  the  pipe ;  no  screwing,  shrink- 
xpanding,  thus  bringing  no  undue  strain  on 


the  flanges.  Neither  is  there  any  peening  which  tends 
to  crystallize  the  pipe  or  rivets  to  invite  leaks. 

The  Qimax  flanges  swivel,  which  is  quite  an  ad- 
vantage in  the  erection  of  a  pipe  line.  It  serves  to 
take  part  of  the  strain  off  the  pipe  as  at  A,  in  the 
illustration,  and  by  driving  a  chisel  between  the  flange 
B,  to  force  the  joint  apart  when  necessary,  the  gasket 
face  is  not  affected.  It  also  insures  the  flanges  com- 
ing together  square,  thus  removing  the  danger  of  cast 
iron  flanges  breaking  when  bolting  them  together. 
Another  thing,  in  using  this  joint,  is  that  a  higher 
grade  of  piping  must  be  used  in  the  pipe  line  con- 
struction, as  ordinary  pipe  will  not  permit  of  turning 
over  without  splitting. 

The  Climax  joint  is  made  in  cast,  gun  and  malleable 
iron,  semi,  cast  and  rolled  steel.  It  is  no  experiment, 
and  has  been  in  use  for  years  and  has  been  found  satis- 
factory. It  is  manufactured  by  the  Best  Mfg.  Co., 
Pittsburg,  Pa. 

WRIGHT  CYCLONE  EXHAUST  HEAD. 

We  illustrate  herewith  the  construction  of  the 
Wright  Cyclone  exhaust  head,  which  is  manufactured 
by  the  Wright  Mfg.  Co.,  82  Woodbridge  street,  De- 
troit. Mich.  Its  operation  is  plainly  shown  by  the  sec- 
tional view  from  which  it  will  be  seen  that  the  exhaust 


FIG.     1.     INTERIOR    VIEW    OF      FIG.   ».     EXTERIOR   VIEW. 
HEAD. 


Steam,  after  leaving  the  exhaust  pipe,  is  impinged 
against  an  inverted  cone  and  is  then  deflected  outward 
against  the  sides  of  the  inner  shell,  where  the  oil  and 
condensation  adhere  and  drip  into  the  gutter,  to  be 
carried  below  the  flow  of  steam  by  the  drip  pipes. 

The  steam  aft^r  being  deflected  by  the  cone,  passes 
up  between  the  outer  and  inner  shells  (follow  the 
course  of  the  arrows  shown  in  Fig.  i ) ,  and  is  again 
impinged  against  another  inverted  cone  forming  the 
top.  The  steam  then  turns  and  passes  down  between 
the  inner  shell  and  the  outlet  pipe,  the  remaining  con- 
densation being  removed  from  the  steam  by  its  contact 
with  the  under  side  of  the  top  cone  and  the  outlet  pipe. 
This  condensation  is  then  collected  by  means  of  the 
gutter  surrounding  the  outlet  pipe  and  the  five  drip 
pipes  lead  it  below  the  flow  of  steam  to  the  waste  pipe. 

In  the  construction  of  the  Cyclone  a  fault  common 
to  many  e.xhaust  heads  is  said  to  be  entirely  avoided; 
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<  €.,  CK  ;oMOLXT  'A  sftdic  ;reHcre  rrfng  caosed  opoo 
the  *£g2xe.  'kirja'sat  %.  tre  -JlsscrKacn  iviE  accw  an 
attire  abMXCK  cc  cas:^  jotaaj^a,  acui  tbe  oatkt  Is 
al«>  tertnu  «i=:<«  ja^jcr  s  ar»a  t&aa  the  ickt,  bob  of 
wbidj  aCTSiizu^^  ie=i«4  »  grre  a  rree,  easy  daw  of 
•teaflL 

71]c  VMKTxs^ja  rA  iSut  Cycknt  exhanst  bead  is 
hu(b-^:ra/ie  thrcc^jci.  E^il:  for  serrice,  not  merely 
u>  vjil,  it  tbt  s:as:::£ac:sre:Y'  cans. 

Extra  h«aTT  ipu-naczoi  ^aat  a  aofimtd  throi^ib- 
oot  the  crjattraciyja  of  ±e  CycSwe  exhaott  bead.  Tbe 
drip  pipe*  frcxn  tbe  gxun  and  oooe  are  of  galvanized 
\t'M  *n4  tift  rfXiT^rXifxa  veastg  vaaAt  of  brass,  prevent 
nuting  at  point*  irher*  rtpairt  wooSd  be  bnpossible. 
The  waMe  fiani^e  it  alao  bearr  brass,  and  is  strongly 
riv«t*d  and  wVitred  Vi  the  ibelL  A  heavy  coating  of 
rust-proof  paint  proects  all  exposed  paits.  Fig.  2 
thows  an  exterior  rknr. 

Further  particular)  a$  to  the  extremely  dnrable  con- 
struction of  th*  Cyclone  exhaust  head,'  its  e£Bciency 
under  all  conditions  in  extracting  moistare  and  oil  from 
the  exhaust  steam,  also  mufHing  the  noise  of  the  ex- 
haust, will  be  furnished  by  the  Wright  Mfg.  Co.,  who 
are  alv>  manufacturers  of  the  well-known  Wright 
'■mergency  high  pressure  and  Victor  low  pressure 
<t/ram  traps,  and  the  Wright  improved  safety  water 
column. 


LAMPKEY  PROTECTIVE  ARCH  PLATE. 

The  Lamprey  protective  arch  plates  for  boiler  fur- 
nace mouths  are  for  the  protection  of  the  fronts  of  boil- 
ers against  the  intense  heat  which  reflects  against  the 
l^rickwork,  causing  the  continual  burning  out  of  the 
plates  on  the  inside  of  the  furnace  doors  and  the  crackr 
ing  of  the  fronts. 

The  device  consists  of  pipes  running  along  the  side 
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and  top  of  the  furnace  openings  as  shown  in  Figs,  i 
and  2,  being  at  all  times  filled  with  water  from  the 
boiler  or  pumps,  which  in  passing  to  the  boiler  causes  a 
rapid  circulation  at  all  times,  while  the  boiler  is  being 
fired.  liy  this  method  the  heat  is  absorbed  and  ultil- 
ized  in  the  generation  of  steam  or  in  the  heating  of  the 
fecdwatcr,  thus  making  a  great  saving  in   fuel  and 


avoiding  tbe  rxprtwe  kA  repairii^  bridcwork  or  cait- 
iron  arches  and  check  pieces  evety  few  months.  Ok 
engineer  claims  an  average  gain  of  from  80  to  85  d» 
grees  heat  in  die  temperalure  of  die  feedwater.  Thb 
device  is  manufactnred  \k  the  Lamprey  Co.,  Westfidd, 
^lass.,  who  will  be  glad  to  famish  any  farther  infomo- 
tion. 


NEV  BOOKS  AND  CATALOGS. 

.AUTOMATIC  SURVEYING  INSTRUMENTS  and  thdr 
practical  nse  oa  land  and  water,  by  Tbos.  Fetsnrson.  Jolm 
Ball.  Soos  ft  Damduoo.  Ltd,  Oxford  House,  83-89  Grot 
Titcbiield  street,  Oxford  street.  W.  1904  87  pages,  TMfi  ^ 
illastiations,  ckitb.  96  cents.  This  is  an  interesting  TolnnK 
for  those  interested  in  antomatic  tnrreying  instruments.  The 
introduction  is  by  Professor  Dr.  E  Hammer,  Ph.  D.  The 
nrst  chapter  treats  on  tbe  pedograph,  an  antomatic  rout  tracer 
for  pedestrians ;  treating  on  this  mderlying  principles  of  the 
instrument,  its  constructing  and  working  conditions  govennai 
its  accuracy,  its  disadvantages,  the  amount  of  practice  t» 
quired  to  handle  it  and  detailed  directions  for  handling  it 
Chapter  2  treats  on  the  Cydograph,  an  automatic  rout  tracer 
for  vehicles.  Tbe  construction  and  working  is  explained,  aho 
the  details  for  use.  In  chapter  3  the  Hodograph,  for  self-r^ 
tering  of  courses  and  distances  on  water.  Reasons  are  gim 
as  to  the  planning  of  tbe  Hodograph,  its  functions,  cueatiw- 
tion  and  working.  The  chapter  also  takes  the  adjusting  lok; 
neutralizing  tides  and  currents,  also  its  place  in  the  vetid, 
kind  of  vessel  used  and  actual  results  obuined.  The  book 
gives  a  very  comprehensive  idea  as  to  how  these  instruments 
operate. 

"  STE.\M  TURBINES,"  by  Dr.  A  Stodola.  D.  Van  N«- 
trand  Co.,  New  York.  434  pages,  6x9,  cloth,  241  illustrations, 
three  lithograph  tables,  $t-50  net  This  volume  consists  of  i 
series  of  important  constructive  details  which  are  but  little 
known  and  therefore  form  a  valuable  reference  work  oa 
<iteam  turbine  construction.  The  volume  is  the  result  of  a 
scientific  investigation  and  the  result  of  many  experimeoU, 
which  have  been  presented  in  as  reliable  form  as  it  is  possibk. 

Dr.  Stodola  is  considered  the  standard  authority  on  tbe  sdh 
ject  of  steam  turbines  in  Europe,  and  this  volume  is  a  trms- 
lation  of  the  second  edition  of  his  work.  There  are  odier 
works  on  the  steam  turbine  written  in  the  English,  but  nooe 
in  which  the  subject  is  so  exhaustively  treated  from  a  purdjr 
scientific  standpoint  Among  the  prominent  heads  treated  are 
the  elementary  theory  of  the  steam  turbine,  the  theory  of  die 
steam  turbine  themodynamically  considered,  and  die  con- 
struction of  the  most  important  turbine.  Then  the  di£Ferent 
types  of  steam  turbine  are  dealt  with,  19  in  all,  also  special 
problems  of  the  steam  turbine  theory  and  construction.  The 
volume  also  has  an  appendix  on  gas  turbines  and  the  future 
of  the  heat  engine. 

"PUMPING  MACHINERY  AT  ST.  LOUIS"  is  tte 
title  of  a  handsome  and  interesting  book  illustrating  and  d^ 
scribing  the  pumping  and  condensing  machinery  at  the  Sl 
Louis  World's  Fair.  This  and  pamphlet  WEV  will  interest 
engineers,  and  can  be  obtained  by  addressing  Henry  R.  Worth- 
ington,  114  Liberty  street,  New  York.  x 

COLUMBUS  PIPE  THREADING  and  cutting  machinetr. 
manufactured  by  the  Columbus  Machine  Co.,  Columbus,  0., 
is  described  in  a  pamphlet  recently  received.  This  con^any 
also  manufacture  gas  and  gasoline  engines  for  all  purposes. 
When  writing  ask  for  catalog  26. 

"  ECONOMICAL  GAS  AND  OIL  ENGINES  "  is  the  title 
of  a  handsome  folder  descriptive  of  the  Koerting  gas  engine. 
The  folder  also  illustrates  several  of  the  different  types  of  the 
above  engine.  It  is  manufactured  by  the  De  La  Vergne  Ma- 
chine Co.,  foot  of  East  138th  street.  New  York. 

THE  L.  S.  STARRETT  CO.,  Athol,  Mass.,  manufacturers 
of  high  grade  tools  for  engineers,  machmists,  etc.,  have  issued 
a  handsome  catalog  of  about  175  pages.  It  would  take  consid- 
erable space  to  enumerate  the  different  articles  they  tnanuiac- 
ture,  so  we  advise  interested  parties  to  write  for  this  catalog, 
which  is  No.  17,  and  mention  the  Engineers'  Review. 

A  BOOKLET  ENTITLED  "Pipe  and  Boiler  Coverings 
and  Their  Uses "  is  being  distributed  by  the  H.  W.  Johns- 
Manville  Co.,  too  William  street.  New  York. 
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HE  SWIFT  LUBRICATOR  CO.,  Elmira,  N.  Y.,  manu- 
uren  of  sight  feed  lubricators  and  steam  brass  goods, 
e  sent  us  a  copy  of  their  latest  catalog.  Many  of  our 
lers  are  not  familiar  with  this  company's  products,  and 
r  should  be. 

AUM  SEPARATORS  for  live  and  exhaust  steam  are  de- 
bed  and  illustrated  in  a  handsome  25-page  catalog  that 
been  handed  us.  Baum  separators  are  manufactured  by 
Baum  Separator  and  Machine  Co.,  Manheim,  Pa. 

/E  HAVE  RECEIVED  the  catalog  and  price  list  of 
dstrom's  Corliss  valve  steam  trap.  There  are  several  fea- 
s  about  this  trap  that  will  interest  engineers.  It  is  man- 
rtiired  by  John  T.  Lindstrom,  AUentown,  Pa. 

NEW  MONKEY  WRENCH  has  been  placed  on  the 
ket  by  the  Trimont  Mfg.  Co.,  Roxbury,  Mass.,  manufac- 
;rs  of  wrenches  for  all  purposes.  The  new  wrench  is  de- 
bed  and  illustrated  in  a  leaflet  that  is  being  distributed, 
ossesses  new  features  that  make  it  particularly  valuable  to 
users  of  monkey  wrenches. 

BUNDY  STEAM  TRAPS"  is  the  title  of  a  handsome 
log  issued  by  the  A.  A.  Griffing  Iron  Co.,  475  Communi- 

avenue,  Jersey  City,  N.  J.     This  catalog  is  well  illustrated 

interesting.  By  means  of  line  drawings  the  application  of 
idy  traps  for  different  purposes  is  shown.  When  writing 
n  mention  this  publication. 

NE  OF  THE  LARGEST  catalogs  that  has  come  to  our 
e  for  some  time  is  No.  39  issued  by  F.  E.  Myers  &  Bro., 
land,  O.  While  the  business  of  this  company  is  devoted 
icipally  to  the  manufacture  of  farming  tools  and  pumps, 
r  have  a  good  business  in  power  pumps,  working  heads, 
ip  jacks,  etc.     The  Myers  Bulldozer  pump  is  well  known, 

the  catalog  illustrates  and  describes  the  working  parts  in 
try  satisfactory  manner. 

/ARREN  WEBSTER  &  CO.,  Camden,  N.  J.,  have  pub- 
ed  in  pamphlet  form  a  paper  entitled  "  Circulation  of  Steam 

Heating  Purposes  at  or  below  the  Pressure  of  the  Af- 
(phcre."  This  paper  was  read,  by  request,  before  the  So- 
y  of  Heating  and  Ventilating  Engineers,  by  Reginald 
nam  Bolton,  C.  E.  and  M.  E.  A  copy  can  undoubtedly  be 
lined  by  addressing  the  above  company. 
METROPOLITAN  INJECTORS  "  is  the  title  of  a  book- 
listributed  by  the  manufacturers,  the  Hayden  &  Derby  Mfg. 
I  85,  87,  89  Liberty  street.  New  York.  Tliis  company  make 
tral  tj-pes  of  injectors  and  ejectors,  and  will  be  pleased  to 
!  any  further  information  desired. 

^  WYCKOFF  &  SON  CO.,  Elmira,  N.  Y.,  have  issued  a 
Wet  devoted  to  their  steam  pipe  covering.  This  covering 
lifferent  from  the  majority  of  pipe  coverings,  both  in  con- 
ICtion  and  materials  used,  and  will  doubtless  be  of  much 
(rest  to  our  readers. 

lURRAY'S  STEAM  SPECIALTIES,  which  are  manu- 
nred  by  the  Murray  Automatic  Boiler  Feed  Co.,  882  Scot- 
avenue,  Detroit,  Mich.,  are  described  in  a  catalog  recently 
dved.  Among  the  specialties  they  manufacture  are  the 
rray  automatic  boiler  feed  regulator,  automatic  pump  gov- 
W,  high  pressure  steam  trap,  etc.,  etc. 
,  HANDSOME  CATALOG  devoted  to  steam  boilers  has 
a  sent  us  by  the  Brownell  Co.,  Dayton,  O.  They  make 
!l»l  different  types  of  boilers  and  engines,  feedwater 
ters,  boiler  fronts,  etc.  Their  catalogs  will  be  sent  to  all 
k  write  them  mentioning  this  paper. 

ATALOG  A,  which  contains  nearly  200  pages,  has  been 
t  us  by  the  Williamsport  Clutch  and  Pulley  Co.,  Williams- 
tf  Pa.  This  company  manufacture  conveying,  elevating  and 
her  transmission  machinery.  They  also  handle  vertical  and 
bontal  engines,  grate  bars,  etc. 

THE  DIESEL  ENGINE"  is  the  title  of  a  catalog  sent 
by  the  American  Diesel  Engine  Co.,  11  Broadway,  New 
k.  This  engine  is  a  fuel  oil  engine  and  made  quite  a 
wing  at  the  St.  Louis  Exhibition.  Its  economy  in  opera- 
l  was  of  much  interest  to  the  engineering  world.  Further 
trmation  can  be  obtained  from  the  manufacturers. 
DE  LAVAL  CENTRIFUGAL  PUMPS"  is  the  title  of 
St  catalog  issued  by  the  De  Laval  Steam  Turbine  Co., 
N.  J.  It  is  a  very  handsome  one,  well  illustrated 
nted,  and  contains  50  pages.     The  company  make  steam 

ties   for  adaptation   to  nearly  any  kind  of  service  where 
n.ss  a  power  generator  is  required.     No  engineer  calling 
up-to-date  can  afford  to  neglect  to  familiarize  himself 
lis  machine. 


THE  WESTERN  ELECTRIC  CO.,  Chicago,  have  sent  us 
three  of  their  bulletins,  Nos.  3015,  3040-B  and  3050,  which  are 
devoted  to  their  type  N  encased  and  semiencased  motors  and 
generators,  type  G,  open  type  motors  and  generators  and 
motor-driven  grinders,  respectively.  These  bulletins  will  be 
sent  to  any  engineer  upon  request 

THE  OSTER  MFG.  CO.,  Cleveland,  O.,  have  issued  a 
handsome  catak>g  on  their  tools  and  machinery  for  threading 
pipe  and  bolts.  They  will  be  glad  to  correspond  with  any  one 
in  need  of  such  machines. 

A  NEW  METALLIC  packing  for  which  great  claims  are 
made  has  been  patented  and  is  being  marketed  by  the  Rhodes 
Bros.  Mfg.  Co.,  2435  South  Broadway,  St.  Louis,  Mo.  En- 
gineers interested  can  obtain  a  copy  of  their  catalog  by  address- 
ing Rhodes  Bros,  at  above  address. 

A  VERY  HANDSOME  and  interesting  book  is  the  one  pub- 
lished by  the  Crocker-Wheeler  Co.,  Ampere,  N.  J.,  for  distri- 
jjution  at  the  World's  Fair.  It  is  known  as  Bulletin  47,  and 
is  a  description  of  the  Intramural  Railway  of  the  Louisiana 
Purchase  Exposition. 

THE  JUST  MECHANICAL  system  for  cleaning  steam 
boilers  is  fully  described  in  a  30-page  catalog  issued  by  the 
Just  Mfg.  Co.,  1215  Filbert  street,  Philadelphia,  Pa.  It  is  an 
old  but  always  interesting  subject  to  engineers. 

THE  ST.  LOUIS  CORLISS  engine,  manufactured  by  the 
St.  Louis  Iron  &  Machine  Works,  St  Louis,  Mo.,  is  described 
in  a  catalog  handed  us. 

THE  A.  W.  HARRIS  OIL  CO.,  Providence,  R.  L,  manu- 
facturers of  all  kinds  of  lubricants,  have  sent  us  a  booklet 
entitled  "  Special  Petroleum  Lubricants."  This  booklet  will 
probably  prove  of  interest  to  many  of  our  readers. 

LEFFEL  STEAM  ENGINES  AND  BOILERS  are  de- 
scribed in  catalog  M  which  has  been  recently  sent  us  by 
the  Jas.  Leffel  &  Co.,  Springfield,  Ohio.  The  engines  manufac- 
tured by  this  concern  are  all  of  small  size,  ranging  from  6 
horsepower  to  50  horsepower.  This  company  also  make  porta- 
ble and  semi-portable  outfits  for  nearly  all  purposes. 

THE  THOMPSON  damper  and  pressure  regulator,  which 
is  manufactured  by  Richard  Thompson  &  Co.,  127  Liberty 
street.  New  York,  is  satisfactorily  described  and  illustrated 
in  a  20-page  catalog  which  has  been  sent  us.  This  cata- 
log also  contains  about  6  pages  of  testimonial  letters,  all  of 
which  go  to  show  that  the  Thompson  regulator  is  a  useful 
machine. 

THE  LANE  &  BODLEY  CO.,  Cincinnati,  Ohio,  have  been 
manufacturing  engines  for  50  years.  Their  newest  engine  is 
called  the  20th  Century  Heavy  Duty  Corliss  engine.  One  of 
these  engines  was  installed  in  Machinery  Hall  at  the  St  Louis 
World's  Fair,  to  operate  the  intramural  railway.  Any  one 
about  to  purchase  an  engine  for  any  purpose  whatever  should 
first  acquaint  themselves  with  the  machines  that  are  turned 
out  by  the  Lane  &  Bodley  Co.  Tlieir  catalogs  are  freely 
sent  to  all  who  are  interested. 

A  LARGE  AND  USEFUL  CATALOG  is  one  gotten 
out  by  the  Jeffrey  Mfg.  Co.,  Columbus,  Ohio,  manufacturers 
of  elevating,  conveying,  and  power  transmission  machinery  of 
every  kind  imaginable.  This  catalog,  which  is  72A,  will  be 
sent  to  all  who  are  genuinely  interested  in  this  apparatus. 

THE  LATEST  CATALOG  on  Goodsell  packings  has 
recently  been  received.  These  packings  comprise  nearly  every 
kind  in  use  by  engineers  and  are  manufactured  bv  the  Good- 
sell  Packing  Co.,  27  So.  Canal  street,  Chicago,  III.,  who  will 
be  pleased  to  send  their  catalog. 

THE  ROBBINS  &  MYERS  CO.,  Springfield,  Ohio,  manu- 
facturers of  desk  and  bracket  fans,  ceiling  fans,  fan  motors 
and  motors  and  generators  of  all  sizes  and  types  and  other 
electrical  machinery,  have  sent  us  their  catalog.  They  are 
getting  out  a  new  catalog,  but  any  one  desiring  information 
would  do  well  to  get  a  copy  of  the  old  one. 

"  DIXON'S  GRAPHITE  CUP  GREASES  "  is  the  title  of 
a  brochure  sent  us  a  short  time  ago  by  the  Jos.  Dixon  Cru- 
cible Mfg.  Co.,  Jersey  City,  N.  J. 

THE  RIDGE  TRAP,  which  is  manufactured  by  the  Egdir 
Equipment  Co.,  Carbondale,  Pa.,  is  briefly  described  in  a 
folder  recently  received.  This  company  also  manufacture  the 
Ridge  separator,  horizontal  and  vertical  types,  which  is  de- 
scribed in  the  booklet  that  they  are  distributing. 

ELECTRICAL  SUPPLIES  manufactured  by  the  H.  W. 
Johns-Manville  Co.,  loi  William  street.  New  York,  receive 
attention  in  a  loo-page  catalog  recently  sent  us.  Inasmuch 
as  their  line  is  very  complete,  it  would  be  impractical  to  men- 
tion the  different  articles  they  manufacture,  and  the  best  way 
to  do  is  to  send  for  a  copy  of  this  catalog. 
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TRADE  NOTES. 

THE  CHICAGO'  BELTING  CO.,  of  69  South  Canal  street, 
Chicago,  lit.,  recently  secured  the  order  and  furnished  one  of 
their  78-inch  3-ply  Reliance  belts  to  the  Sleepy  Eye  Milling 
Co.,  of  Sleepy  Eye,  Minn. 

MANY  COMPLIMENTARY  LETTERS  have  been  re- 
ceived by  the  Warren  Co.,  27  E.  Chicago  avenue,  Chicago,  111., 
from  engineers  and  others  who  have  used  the  Warren  pulley 
cover.  Jos.  Domaas,  superintendent  of  the  electric  light  and 
water  works,  Fosston,  Minn.,  writes :  "  I  have  used  different 
kinds  of  belt  dressings  to  no  advantage.  I  think  Warren's 
pulley  cover  is  the  best  in  the  long  run." 

THE  REAGAN  GRATE  BAR  CO.,  of  Philadelphia,  Pa., 
have  contracted  with  the  Boston  &  Northern  St  Ry.  Co.,  of 
Boston,  Mass.,  to  supply  them  with  all  grates  required  in  their 
numerous  power  stations.  This  is  a  big  order  when  it  is 
understood  that  from  8  to  15  are  required  in  each  station. 

THE  FIRM  OF  A.  L.  IDE  &  SONS.  Springfield,  111.,  an- 
nounce that  they  have  established  a  New  York  office  at  11 
Broadway,  through  which  all  export,  New  England  and  Middle 
States  business  will  be  transacted  hereafter,  the  management 
being  entrusted  to  Mr.  J.  G.  Robertson. 

THE  ADVENT  OF  MODERN  fire-proofing  precautions, 
the  renewed  demands  for  the  safeguarding  of  the  public  at 
large,  the  exigences  of  strict  sanitary  conditions,  call  for  some- 
thing in  the  line  of  building  construction  which  will  meet  the 
requirements  as  stated  above  to  a  high  degree  of  thorough- 
ness and  economical  stability.  The  H.  W.  Johns-Manville  Co., 
100  William  street,  New  York,  manufacturers  of  asbestos  and 
magnesia  fire-proof  materials,  have  put  forth  their  efforts  to 
this  end,  to  produce  a  material  which  can  be  adopted  by  the 
modem  architect,  builder,  engineer  and  mechanic;  something, 
which,  in  itself,  will  take  the  place  of  wood  and  other  inflam- 
mable and  non-heat,  acid  and  moisture  resisting  materials. 
It  is  known  as  Transite  asbestos  fire-proof  lumber.  The  man- 
ufacturers will  be  pleased  to  give  any  further  information 
regarding  it 

THE  BURT  MFG.  CO.,  Akron,  O.,  have  just  made  a  ship- 
ment of  21  of  their  oil  filters  to  their  agency  at  Havana,  Cuba. 
They  report  that  according  to  present  conditions  Cijba  will 
afford  a  very  profitable  field  for  American  manufacturers. 
They  have  also  worked  up  an  extensive  export  trade  in 
many  other  countries,  and  have  recently  made  a  shipment  of 
9  oil  filters  and  6  exhaust  heads  to  their  agency  at  Sydney, 
Australia,  18  oil  filters  to  their  agency  at  St.  Petersburg,  Rus- 
sia, 3  oil  filters  to  their  agency  at  Calcutta,  India,  4  oil  filters 
to  Spain,  and  2  20-inch  exhaust  heads  to  their  agency  at  Lon- 
don, England. 

THE  MIKADO'S  MEN  know  how  to  select  the  good  ma- 
chinery as  well  as  to  fight ;  at  least  the  Lagonda  Mfg.  Co.,  of 
Springfield,  O.,  interpret  the  matter  in  this  way,  owing  to  the 
fact  that  they  have  recently  had  an  order  for  a  large  shipment 
of  boiler  tube  cleaners,  which  came  through  their  New  York 
office,  of  which  Mr.  C.  A.  Gillett  is  manager.  This  is  not  the 
first  shipment  of  the  kind  that  has  been  made,  sample  ma- 
chines having  been  previously  sent,  of  which  this  order  is  a 
result  It  comes  through  an  importing  house  in  New  York, 
and  shipment  is  made  direct  to  Tokyo,  Japan.  The  Lagonda 
Mfg.  Co.  are  to  be  congratulated  on  this  business.  Their  clean- 
ers seem  to  be  gaining  a  strong  hold  wherever  introduced, 
and  this  is  a  fact  not  only  in  Japan  but  in  other  foreign  coun- 
tries, and  their  machines,  they  tell  us,  are  used  in  nearly  every 
country  on  the  face  of  the  earth.  In_  addition  to  tube  cleaners, 
they  manufacture  a  line  of  specialties:  tube  cutters,  damper 
regulators,  and  reseating  machines. 


FREE. 

One  8-inch  Stillson  pipe  wrench  will  be  given  to  every 
engineer  who  sends  $1.25  for  recipe  for  a  first-class  metal 
polish  and  boiler  compound.  William  Inman,  202  Madison 
street,  La  Porte,  Ind. 


BOILER  COMPOUND. 

Mail  one  dollar  for  confidential  recipe  for  valuable  boiler 
compound.  Twenty  years  in  use.  Any  druggist  can  fill  it. 
50  gallons  cost  less  than  $5.  Address  L.  G.  Miller,  1825  N. 
Delaware  St.,  Indianapolis,  Ind. 


The  Relief  Valve. 

A  certain  young  man  of  great  gumption 
'Mongst  cannibals  had  the  presumption 

To  go  —  but  alack. 

He  never  came  back; 
They  say  'twas  a  case  of  consumption. 

— yale  Record. 


Motto  of  the  circus  manager :    Give  every  man  a  show. 


The  cook  is  at  the  head  of  the  department  of  the  interior. 


"  Marriage  is  a  lottery,  young  man." 

"Isit?" 

"  It  is." 

"Then,  sir,  I  would  like  a  ticket  on  your  daughter.' 


Radium,  according  to  scientists,  permeates  everything  in 
vicinity.    There  must  be  radium  in  onions. — IVashinglon  f 


The  Maid — Of  the   men   of  your  acquaintance  who  1 
married,  which  do  you  think  are  the  happiest? 
The  Bachelor— The  dead  ones.— Chicago  News. 


Giffle — ^The  lady  barber  is  rather  forward,  isn't  she? 

Spinks — Guess  not.  I  never  see  her  talking  to  any  cnstc 
that  she  doesn't  know. 

Giffle — Still  she  scrapes  a  good  many  acquaintances.— P 
delphia  Bulletin. 

Goodman — Then  you  don't  think  marriage  is  a  good  dun 
Kratchell — For  some  men  it  is  absolutely  necessary.    J 

men,  you  know,  simply  can't  be  happy  unless  they're  figl 

all  the  time. — Philadelphia  Ledger. 

"  Yes,  sir,  he  was  the  laziest  man  on  record.  What  do 
reckon  he  did  when  his  house  was  on  fire?  " 

"  Dunno." 

"  Warmed  his  hands  at  the  blaze  and  thanked  God  he  d 
have  to  split  the  wood  for  it  I  " — Atlanta  Constitution, 

"  There  goes  a  typical  Georgia  cracker,"  said  the  native. 
"  Indeed !  "  exclaimed  the  Northern  visitor.    "  Goes  ir 
moonshine  whiskey  and  all  that  sort  of  thing,  I  suppose? 
"  No ;  that  fellow  happens  to  be  a  Prohibitionist" 
"  Ah,  a  regular  water-cracker."— PWfarfW^Aib  Press. 


Lawyer   (to  witness) — Never  mind  what  you  think, 
want  facts  here.    Tell  us  where  you  first  met  this  man. 

Woman  Witness-r-Can't  answer  it    If  the  court  doesn't 
to  hear  what  I  think  there's  no  use  questioning  me,  for 
not  a  lawyer  and  can't  talk  without  thinking. 


Two  newspaper  writers  who  usually  breakfast  about 
entered  a  down-town  cafe  last  Saturday.    One  lo<dced  a 
other  and  asked:  "What  are  you  goin^  to  eat?" 

"  Oh,  some  eggs,  I  guess,"  replied  his  friend. 

"  I'm  rather  afraid  of  them.    How  do  you  tell  a  bad  ei 
The   remark  seemed   innocent  enough,  but  his  friend 
"  Just  let  me  give  you  a  tip — if  you  have  anything  to  tell  s 
egg,  break  it  gently." 

Mrs.  Flaherty  stepped  off  the  scales  in  the  back  room  o 
grocery  store  as  soon  as  she  had  stepped  on.  "  Sure,_ 
scales  is  no  good  f'r  me,"  she  said  in  a  tone  ofdeep  dis 
"They  only  weigh  up  to  wan  hundred,  an'  I  weigh  wan 
dred  an*  nointy  pounds."  "It's  easily  discouraged  ye 
said  her  companion,  Mrs.  Dempsey,  cheerfully.  "  Just  st« 
to  thim  twict,  me  dear,  and  let  Jamsey,  here,  do  th'  sui 
ye." — The  Presbyterian. 

"  You  must  find  that  impediment  in  your  speech  rathe 
convenient  at  times,  Mr.  Briggs?" 

"  Oh,  n-no:  everybody  has  his  little  peculiarity.  Stamm 
is  m-m-minc;  what  is  y-yoiirs?" 

"  Well,  really  I  am  not  aware  that  I  have  any." 

"  D-do  you  stir  y-your  tea  with  your  right  hand?" 

"  Why,  yes,  of  course." 

"W-well,  that  is  your  p-peculiarity ;  most  p-people  u-i 
t-teaspoon." — The  Waichivord. 
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Your  Steam 


ar  vstKO  A 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated . 
If  you  want  to  know  more 
about  them  write. 


Tlie  Fisher  Governor  Go. 

1302  Main  St.,  IVeBt 

MaraKmllto^nrn,  loinra 


HAVE  YOU  BEEN  DISAPPOINTED 

with  the  boiler  compounds  you  have  tried? 
There  are  poor  ones  we  admit,  but  don't  let 
that  prejudice  you. 

JUST  TRY  THE 

International    Boiler    Connpound 

and  we  have  no  fear  of  results.  We  have  a 
special  offer  for  enp'neers.     Write  at  once. 

International    Boiler  Compound  Co. 

47  Markot  St.,  CHICAGO. 


1^          "•'"   is  the  only  arti- 
\m      Cle  that  vTill  PREVENT 
^J       SPARKI.N'U.       Will 
^V      keep    the  commutator 
^F       in  kckmI    condition  and 

PREVENT  CUTTING 

Absolutely  Will  Not  Qum  the  Brushes. 

II  will  put  that  taichKtouoD  the  commutator  you  have  ao  loDCsoucht 
after. 

50  Cents  per  Stick.           $5  per  Dozen. 

fpon  receipt  of  this  COUPON  we  will  send  you  FRER  a  Sample  Stick. 

N-anic ^ -__ 

Aildrcss 

K.   R. 

rOB  aAL<  BV  ALL   SUPPkr  Housca 
OR 

K.    McLennan  &  Co. 

.SOLK   MANLI- ACTUaiiRS 

Inter  Ocean  Bldg,  Chicago 

HE   SWARTWOUT    CENTRIFUGAL 

CAST    IRON 

CXHAUST  HEADS  AND  STEAM  SEPARATORS 


EFFICIENT 


SIMFE^C 


ORNAMENTAL, 


4 
I 
I 
4 


The  Swartwout 
Cast  Iron 
Exhaust  Head 
will  neither 
wear  out  nor 
rust  out.     It  is 
efficient  and  lasts 
a  lifetime.     Can 
you  ask  more? 


The  Swartwout 
Vertical  Steam 
Separator  is  simple 
in  construction 
and  positive  in 
its  operation. 
Centrifugal  force 
does  it.     Sold  on 
trial  to  responsible 
parties. 


CI,EV£LANO 


THe  OHio    Blower    Company, 


Mai»af»Gttsr«rs 

Dept,  S-3 


OHIO 


J 
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FiQ.    L"  Horizontal. 


The  Purchaser  of  a  Steam  Separator 

needs  to  discriminate  with  unusual  care,  for  there  are  niaay 
makes  and  all  bear  the  hackneyed  label  "  The  Best  Made." 

Each  may  be  meritorious  in  one  or  more  features,  but 
sadly  lacking  in  the  complete  make-up.  Such  separators  soon 
prove  detrimental  to  the  user  and  he  is  forced  to  look  for 
a  belter  machine. 

Now,  if  yon,  Mr.  Reader,  are  contemplating  the  purchase 
of  a  separator,  will  you  not  carefully  study  the  advanta^^es 
offered  by  the  extensive  line  of 

AUSTIN  SEPARATORS 

FOR  LIVE  AND  EXHAUST  STEAM  ? 

Remember,  that  we  manufacture  separators  adapted  for  every  con- 
dition of  service.  Base<l  upon  exact  scientific  priociples,  we  can  po«- 
itively  guarantee  their  efficiency  as  separating  machines. 

Our  Steam  Separators  insnre  absolutely  dry  steam  to  the  engine, 
smoother  running,  protection  against  water  getting  into  the  cylinder, 
and  extra  steam  storage  because  of  their  large  receiver  capacities,  so 
that  extra  steam  is  instantly  available,  close  to  the  throttle,  in  case  of  a 
sudden  increase  of  load. 

Our  Oil  Separators  extract  all  oil,  grease  and  other  impurities 
from  exhaust  steam. 

AUSTIN  SEPARATOR  CO. 

90  Woodbridge  Street,  Detroit,  Mich.,  U.  S.  A. 


Sound  Reasons  of  Dollars  and  Cents    The  Heart  Of  a  Steam  Trap  fS  ttlB  Valve  SectiOD 


DEMAND  THE  USE  OF 


SEE  now  EASILY  IT  IS  REACHED  IN  THE 


Wright  Improved  Safety  Water  Columns 

They  SAVE  COAL,  SAVE  WATER. 
SAVE  BOILER  REPAIRS  and  SAVE 
WORRY.  Enginecn  who  use  them 
would  not  be  without  them.  Better 
write  for  particulars. 

Wright  Manufacturing  Co. 


Wri^htEmergencyStcam  Trap 

No  bother  If  you  want  to  clean  or  renew  the  valves,  Un. 
screw  plug  over  tube  and  take  out  valve  stats  with  a  screw 
driver — five  minutes  work,  that's  all.  By  long  odds  the 
most  simple  and  practical  trap  made.  And  its  superiority 
doesn't  end  there,  either.  We  claim  that  It  has  no  equal 
for  handling  large  quantities  of  water  Instantly  without 
waste  of  steam.     Let  us  send  you  full  details. 

Wright  Manufacturing  Co. 


82  Woodbridge  Street, 


DETROIT.  MICH..  U.  S.  A.      82  Woodbridge  Street. 


DETROIT.  MICH..  U.  i  A. 
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YOU  WANT  THE  BEST. 

Warren's  Pulley  Cover  is  the  bost  and  ino<ii 
[  economical  moDcy  bax'ine  article  that  can  be  ufcd 

wheie  power  i«  tTausmitted  by  belt* over  pulleys. 

A  trial  proves  it.    Sold  in  convenient  packages— 

125  »q.  f t  .  J12.00:  40  sq.  ft.,  15.(10  F.  O.  B.,  ChicaKO. 
I  net  30  days.  If  desired,  workinK  sample  sufii- 
I  cient  for  4  94.  ft.  will  be  sent  by  prepaid  express 

u[:,a  receipt  of  $1 .00. 

THE  WARREN  CO.,  Inc..  Mfrs. 

27  E.  Cmioaqo  Avenue.  OHIOAOO. 


THE  USE  OF  THE 

feliance  Safety  Water  Column 

INSURES,  AMONG  OTHER  THINGS 

Steady  Water  Less  Repairs 

Steady  Power  Less  Stoppages 

Steady  Steam   Pressure  Less  Fuel 

Less  Expansion  and  Contraction 

IT  GIVES  INSTANT  ALARM  WHEN   THE 
WATER    IS    TOO    HIGH    OR    TOO    LOW 

WRITE    US    FOR    FURTHER    INFORMATION 

ie  Reliance  Gauge  Column  Co. 

Prospect  St.  CLEVELAND,  O. 


This  brings  it  home 


TIGHT    CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 

like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 

bearings,  relief  at  all 
points,   no   lost  power. 


Turn  your  bicycle  up- 
side down,  tighten  the 
chain  and  revolve  wheel 
by  hand. 

Next  loosen  the  chain 
and  do  it  again. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  every  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Snrface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

Cling -Surface   Co 

J  54- J  60  Virginia  St 

Buffalo  NY 

Branches  in  Chief    Qties. 


be  Standard  Steam  Trap  of  America 

IS  THE 

INDERSON 

MANUFACTURED  BY 

HE  V.  D.  ANDERSON  CO. 

CLEVELAND,  OHIO. 


Steam  Traps  Save  Coal 


RETl'RX  STEAM  TRAP 


ThU  compan.v  xnAnnfacture 
Steam  Trapd  for  all  duties. 
Return  Steam  Traps  for  re- 
turuiuiT  the  water  or  condens- 
ation back  into  the  boiler  un- 
der pressure,  witliout  the  aid 
of  a  pump,  and  non-return 
steam trapsfordtschartfinif  the 
water  into  a  tank,  or  atmu!»- 
phere  and  preventing  the  e»- 
cApe  of  aieam  from  the  system, 

B&NO  FOk  CATALOGUE  "a** 

The  Albany  Steam  Trap  Co. 

Albwy,  N.  Y..  U.  S.A. 

EsUblislifd  1871. 
Fred'k  Townstnd,  Pre*. 

JaA.  U.  Blesainff.  G<-*u.  Mtrr. 


jlJfL                          REMEMBER!  Thij  ii  STEAM  TRAP 

-^^jjjI^j^^N^                                            icason. 

=  S»                    If  that  old  trap  ii  vrastlnc  steam 
MH  CXK         ^n(j  pQf  doing  its    work,   replace  it 
witbthe 

1' 

ti.  H.  Steam  Trap 

'IH' 

aod  li«\'e  no  mope  trouble  or  expense. 
We  ifuarantecit  to  give  satisfaction  or 
pay  freight  both  ways. 

,                                          Send  for  our  cfitalor* 

^  i^^^flfT^^^H 

L^      JAMES  McCREA  &  CO. 

W- 

T^^^t^^^^^K^^^                     Manufacturars, 

Wr^  LIZ7jQ^^^^^^^     67  w.  WuhlDKtoD  St.       CHICAOO. 

so 
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O. 
Ohio  Blower  Co 4 

P. 
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R. 
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0   DAYS'   TRIAL 

>    PROVE    OUR   CLAIMS 


uggles  Perfection 
Flue  Cleaner 

rill  quickly  prove  its  worth  in  any  plant, 

i  is  the  simplest  cleaner  on  the  market — 
ing  made  of  two  parts. 

To  screws  or  rivets  used  in  its  construe- 
on.  Sharpens  it.self.  Absolutely  cleans 
le  flue.     It  is  strong  and  reliable. 

Send  for  one  on  trial, 

JGGt,E,S    (SL    RUGGLBS, 

Battavia,  IIlin*is. 


FOUR  APPLIANCES 
WITH  BUT  A  SINGLE  PURPOSE 
BUILT  TO  SAVE  MONEY  AND  DO  IT 


FIRST  THERE'S  THE 


einland  Tube  Cleaner 

pUd  Med»!  Winner  «t  St  I/)m'«.  and  winner  wherever  used, 
tcleancr  the  other  fellows  !ry  locopy.  We'll  ikU  IT,  or  Power 
I  Cleaoers.  or  clean  your  boilers  on  contract. 

TUBE  CUTTER. 

\M  off  tubes  St  any  point — neatly,  cleanly— without  burr  or 
e-     It  cosU  little. 

DAMPER  REGULATOR 

Bltola  damper  in  sUick  and  slops  waste. 

RESEATING  MACHINE. 

header  face-9.  nuts  and  caps  quickly,  perfectly. 


le  Lagonda  Manufacturing  Co. 

SPRINQFIBLD,  OHIO. 

Cicwilas  Bipcrt*."  "At  It  20  Vevi.' 


YORK. 


PITTSBURO. 


LONDON,  ENQ. 


Try  tHe 

Tr  imo 


The  Trimo  Pipe  Wrench 


Drop-forged  from  the  best  steel.  Grips 
the  pipe  firmly ,  but  cannot  lock  on  it.  The 
jaws  when  worn,  can  be  easily  and  cheap- 
ly replaced.  In  eight  sizes  which  will 
handle  up  to  5-inch  pipe. 

The  Trimo   Bulldog   Chain   Wrench 

The  greatest  strain  comes  on  the  handle, 
not  on  the  jatvs,  thus  giving  much  greater 
strength  than  any  other  make.  Drop- 
forged.  Flat  link  or  cable  chain.  Seven 
sizes  for  pipe  up  to  12  inches  in  diameter. 

The  Trimo  Pipe  Cutter 

Obviates  time-wasting  filing  of  pipe.  The 
rolls  remove  all  burr  while  pipe  is 
being  cut.  Can  be  quickly  converted 
into  a  3- wheel  cutter.  Three  sizes  for  pipe 
up  to  3  inches  in  diameter. 

j^ll  Trimo  tools  are  sold  under  the  broadest  guarantees. 
It  will  pay  you  to  investigate. 

Send  for  Catalogue  today 

TRIMONT  MFG.  CO. 

Roxbury.  Mass. 
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Reeves"  Curves  are 
Curves  of  Economy 

And  they  can  be  produced  by  the  Reeves  Simple  En- 
gine in  your  engine  room  as  readily  as  they  were  in 

Exacting  Tests  at  Cornell  University 

By  Professors    Carpenter  and  Diedericbs. 

For  they  were  made  therewith  an  ordinary  shop  engine,  exactly  like  those  we  are  shipping  to  our 
steadily  lengthening  list  of  customers — exactly  like  the  one  we  hope  to  ship  to  you  in  the  near  fu- 
ture.      With    an  economy  of  28  pounds  noncondeiuing.  and  26  poundj  condensing,  giving  nearly 
constant  range  from  40%  underload  to  40%  overload. 

The  Reeves  Simple  Engine  Has  Set  The  Pace 

for  engines  of  its  type  and  demonstrated  that  it  is  well  in  advance  of  present  practice,  without 
a  single  device  of  doubt  or  radical  departure  from  the  most  approved  engineering  methods. 

Send  for  detailed  report  of  tests  and  get  the  true  defi- 
nition  of  economy,    as   applied    to   a  simple  engine. 

Reeves  Simple  Engines,  vertical  and  horizontal,  18  to  300  I.  H.  P.;  Reeves  Vertical  Cross  Com- 
pounds, 10  to  700  I.  H.  P. 


The  Reeves  Engine  Co. 

85  Liberty  St.  NEW  YORK. 

Philadelphia  OESce:  Land  Title  Building,  Tel.  2198  Spruce.         Chicago  Office:  1612  Monadnock  Block,  Tel.  5060  Harriaon. 
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CLASSIFIED  INDEX  FOR  BUYERS. 

resses  of  manufacturers  refer  to  the  Alphabetical  Index  on  page  50,  which  gives  the  pages  on  which 

the  advertisements  appear. 


ipreaaor* 

ghes    Co. 

Uenry    R. 

ipr«sBors,    GaioUne 

Machine  Co. 
Hick  aail  Low 
tr 

o. 

tuner   Co. 

•  Injector  Co. 

I  Cage  &  Sup|>l]r  Co. 

rCauge  Column  Co. 

ilfg-    Co. 

tt«te«,  BoUer 

[Co. 

bblle   FlttlDK* 

kiner  Co. 

feesitiiE  luad  FlUinB 

mcc  Co. 
Mcible  Co..  ]<». 

r  ft  Co..  Geo.   B. 
Rawhide   Mfg.    Co. 

rng  Co. 
Rubber  Co. 


Sompoond  Feeders 

.aa)    Boiler    Compound    Co. 
ie  Boiler  Compound  Co. 
Feeder* 
milator   Co..   G.   M. 

L.  C  ft  G. 

[Safety    BoUer   Works. 

r-       


Boiler   Tube   Cleaners, 
Mecbaniool 

(jcni    Mfn.    Co. 
(!*encial    Specialty   Co. 
Lagunda  Mfg.  Co. 
Muurcr,    Labadie  ft   Co. 
I'ierce   Co.,   Wm.    B. 
Books 

Audel  ft   Co.,  Tbeo. 
Engineers'  Review  Co. 

BorinE   Machines,    Electrlo 

.McCrca  &  Co.,  Jas. 

Brass    Founders 

Williann    Valve   Co.,   D.   T. 

Burners,   Gas 

Hays.   Chal.   N. 

Calipers 

Starrctt  Co.,  L.  S. 

Castings,    Brass 

I'ittsburg  Gage  &  Supply  Col 

Chain   Hoists 

Cftrpcnter  &  Co..  Geo.    B. 

Chemicals 

Lord  Co.,  Geo.  \V. 

ChiseU 

Star   Chisel   ft    File   Co. 

Clamps,  Pipe 

McCrea  ft   Co.,  Jas. 

Clamps,  Steam  Joint 

McCrea  &   Co.,  Jas. 

Cooks 

Best   Mfg.    Co. 

I.unkenheimer  Co. 

Pcnberthy   Injector  Co. 

Tiitsburg  Gacc  &  Supply  Co. 

Powell  Co.,  Wm. 

Reliance  Gauge  Column  Co. 

Cocks,  Gas 

Pituburg  Cage  &  Supply   Co. 


Coils  and  Bends,  Iron, 
Brass  or  Copper  Pipe 

.National    Pipe    Bending   Co. 
Commutator  Lubricants, 

Graphite 

Dixon   Crucible   Co.,  Jo». 
Compounds,   Boiler 

Iniemaiional    Boiler   Compound   Co. 
Lake    Erie    Boiler    Compound    Co. 
Lord    Co.,    Geo.    W. 

Compounds,  Car  Axle 

Lubron    Mfg.    Co. 
Compounds,    Commutator 
McLennan  &  Co.,  K, 
Compounds,  Graphite  Pipe 

Joint 
Dixon    Crucible   Co.,  Jos. 
Compounds,  Itubrioating 
Keystone   Lubricating  Co. 
Condensers 
Snider-Hughes  Co. 
Stewart    Heater    Co. 
Counter  Shafts 
Myers  ft   Brc,   F.   E. 
Cutters,   Gasket   and 

Washer 
McCrea   ft  Co.,  Jas. 
Cutters,  Tube 
Lagonda    Mfg.    Co. 
Cylinders,   Artesian    Well 
Myers   ft    Bro.,    F.    K. 
Cylinders,    Irrigation 
Mvers  4    Bro.,   F.    E. 
Dlrlders 
Starrett   Co.,  L.    S. 
Dry  Kilns 
Ohio   Blower  Co. 


Dust  Collectors 

Ohio    Blower    Co. 
Dynamo  and  Motor 
Brushes,   Graphite 

Dixon    Crucible   Co.,  Jo*. 

Ejectors 

.American    Injector  Co. 

Chicago    Injector   Co. 

Hancock    Inspirator   Co. 

Penberthy    Injector   Ca 

Xaiminators 

Hays,  Chas.   N. 

Emery    Wkeels 

Carpenter    &    Co..    Geo.    B. 

Engineers,  Piping 

Best    Mfg.    Co. 

Engines,  Blowing 

Buckeye  Engine  Co. 

Engines,  Gas  and  Gasoline 

Buckeye  Engine  Co. 

Columbus  Machine  Co. 

Marinette    Gas    Engine    Co. 

Engines,  Gasoline  Hoisting 

Columbus    Machine    Co. 

Engines,    Steam 

Bates    Machine    Co. 

Buckeye   Engine   Co. 

Cooper  Co.,  C.  ft  G. 

Ohio   Blower  Co. 

Beeves    Engine    Co. 

Ku«-?ell   Engine  Co. 

Exhaust  Heads 

Burt  Mi'g.   Co, 

Flower  &  Co.,  Walter  L. 

Ohio   Blower   Co. 

Pittsburg  Gage  &  Supply  Co. 

Robertson  &   Sons,  Jas.   L. 

Wright  Mfg.   Co. 

(Continued  on  page  M) 


le  "Torpedo"  Cleans  SAFELY  and  THOROUGHLY 


Scale       Vibrator       Centerins  LuC 


Centering  Luir      Scale 


Vibrator 


We  ask  you  to  give  us  a  chance  to  show  you  that  the  "TORPEDO"  is  the  only  device  on  earth 
can  get  all  the  scale  from  your  fire  tube  boilers,  and  with  entire  absence  of  any  harmful  or  straiuiug 
on  the  tubes. 

The  strongest  man  is  harmless  when  you  restrict  his  arm  movement  to  only  K  or  3^6  of  an  inch, 
s  is  the  stroke  of  the  "TORPEDO"  and  each  rap  is  cushioned  by  the  yielding  centering  lugs.  The 
ORPEDO"  is  an  absolutely  perfect  machine  and  has  only  one  moving  or  working  part. 

We  are  awaiting  word  from  you,  giving  size  of  tubes,  so  that  we  can  send  you  a  "  TORPEDO  " 
atrial  on  "suspicion."     Write  today  or  wire  us,  collect. 

THE  GENERAL  SPECIALTY  CO. 


Carroll  Street, 


^ 
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■CLEAN    BOILERS    GUARANTEED- 


The  engineer's  labor  in  keeping  boilers  clean 
can  be   lessened   25   per   cent   by  the   use  of 


R.ecl  Star  Boiler  Coinpour\<l 


It  is  fkl^vBjra  satisfnctory. 


W.  S.  Sohn  Brewing  Co.,  Cincinnati,  O.,  write: —   Your  brand 
of  Red  Star  Boiler  Compound  excels  any  boiler  preparation  we  have 
ever  used.     It  certainly  contains  all  the  elements  necessary  to  remove  scale  without  injury  to  the  boiler." 

We  furnish  an  automatic  compound  feeder  to  those  who  desire  it. 
You  can  get  it  free.  If  you  want  to  know  how,  write  us. 
Our  96-page  book  will  be  mailed  free  if  you  mention  this  paper.  , 


. 


I^ake 


Addr«BS  *'0«i»t.  CR." 

Boiler  Compound  Co. 

Buffalo.  N.  Y. 

BRANCHES!      New  YorK   City.    NewarR.  N.   J..  Cincinnati,    PhiladelpKia.    Pitts 
bur^,  Kalamazoo,  BirmingKam,  Ala.,  Louisville,  Ky.,  Ne^nr  Orleans. 


(Continued   from  page  68.) 

FertiUier  Dryers 

Anderson    Co.,    V.    D. 

FUea 

Star   Chisel  »   File  Co. 

Filters,   Oil 

Burt   Mfg.   Co. 

Flower  &  Co.,  Walter   L. 

Lippincott  Steam   Spec.  &   Sup.   Co. 

Maiirrr,  Labadic  &  Co. 

Pittsburg   Gage  &    Supply   Co. 

Robertson   &   Sons,  Jas.    L. 

Filterers,   Scale 

WriKlii    Mfg.   Co. 

Fittinea,  Brass  Hydranllc 

ritlsburg    Gage  &    Supply    Co. 

Fittings,  Steam 

Lunkcnhcimcr   Co. 

Sterling   Lubricator   Co. 

Floats,   High   Pressure 

Reliance   Gauge   Column    Co. 

Floe   Cleaner   Rods 

McCrea  &   Co.,  Jas. 

Fine   Cleaners 

Cleveland   Flue  Cleaner  Mfg.   Co. 

Kobertson   &   Sons,  Jas.    L. 

Kuggles  &    Ruggles 

Fnrnaee   Feeders 

Ohio   Blower  Co. 

Fnrnaces,  Smokeless 

Under- Feed    Stoker   Co. 

Fnsible    Pings 

T.unkenhcimcr  Co. 

Gage  Glass  Reflectors 

Lubron  Mfg.  Co. 

Gage   Glass   Rings 

Pennsylvania    Rubber   Co. 

Gages,  OU 

Lunkenbeimer   Co. 

Gages,    Steam 

Chicago   Injector   Co. 

Pittsburg  Gage  i  Supply  Co. 

Gages,  Recording 

Pittsburg  Gace  &  Supply  Co. 

Gages,   Water 

I^unkenheimer  Co. 

Penberthy   Injector  Co. 


Powell  Co.,  Wm. 

Reliance  Gauge   Column    Co. 

Gaskets 

Carpenter  ft  Co.,  Geo.  B. 

Pennsylvania   Rubber  Co. 

Ouakcr  City  Rubber  Co. 

Gear  Cnttlng 

Chicago  Rawhide  Mfg.  Co. 

Gears,  Rawbide 

Chicat;o  Rawhide  Mfg.  Co. 

Governors,  Engine 

Fiihcr  Governor  Co. 

Governors,  Pnmp 

Alb.iny   Steam  Trap  Co. 

Davis   Regulator   Co.,   G.   M. 

l-'ifhcT  Governor  Co. 

Graphite 

Pi  von   Crucible   Co.,   Jos. 

Graphite,   Flake 

l'i\.>n  Crucible  Co.,  Jos. 

Grate  Bars 

M. II tin  Grate  Co. 

Robertson   &    Sons,  Jas.    L. 

Orates,  Shaking 

Hays.    Chas.    N. 

Lippincott   Sleam   Spec  4   Sup.    Co. 

.Martin   Grate  Co. 

Robertson    &    Sons,    Jas.    L. 

Grease 

Dixon   Crucible   Co.,  Jos. 

Keystone  Lubricating  Co. 

Lubron   Mfg.  Co. 

Grinders,  Valve 

O.iaker  City   Rubln-r  Co. 

Hammering   Machines,   Die 

Plate 
Bates  Machine  Co. 
Heaters  and  Pnriflers, 

Feedvrater 
Bates  Machine  Co. 
Flower  ft   Co.,   Walter   L. 
Harrison   Safelv   Boiler   Works 
Jscobi  ft  Co.,  Chaa. 
National    Pipe    Bending  Co. 
Roliertson   &   Sons.   Jas.   L, 
Stewart  Heater  Co. 
Heaters,  Hot  Water  Honse 
National  Pipe  Bending  Co. 
Stewait  Healer  Co. 


Heating  Apparatns 

Ohio  Blower  Co. 

Hose 

Carpenter  &  Co.,  Geo.  B. 

Pennsylvania    Rubber    Co. 

Quaker    City    Rubber    Co. 

Indicator    Instmotion 

Indicator    Instruction   Co. 

Indicators,  Speed 

Slarrelt  Co..   L.   S. 

Indicators,  Steam   Engine 

Lu^pincott    Steam    Spec    St    Supply 

Co. 
Robertson  &  Sons,  Jas.  L. 
Injectors 
.\incrican   Injector  Co. 
ll.incock  Inspirator  Co. 
Lunkenbeimer   Co. 
Chicago  Injector  Co. 
Penberthy    Injector   Co. 
Puwell  &   Co.,   Wm. 

Inspirators 

Hancock  Inspirator  Co. 

Lace  I<eather 

t^hicago   Rawhide   Mfg.    Co. 

Levels 

Starrett    Co.,    L.    S. 

I.nbricators 

.•\nifrican   Injector   Co. 

Chicago  Injector  Co. 

Detroit  Lubricator  Co. 

Greene,  Tweed  ft  Co. 

Keystone   Lubricating  Co. 

I.iinkenheimer   Co. 

Penberthy  Injector  Co. 

Powell   ft   Ca,    Wm. 

Sterling   Lubricator   Co. 

Williams   Valve  Co.,   D.    T. 

Lnbrlcators,  Automobile 

Lunkenbeimer  Co. 

Machlnerr,  Oil  Mill 

Anderson    Co.,    V,    D. 

Machines,   Drilling 

McCrea  ft  Co.  .Jas. 

Machines,    Electric    Boring 

McCrea   ft   Co.,  Jas. 

Micrometers 

Starrett  Co.,  L.  S. 


Mill   Equipment,    Wire 

Bates   Mai-hine  Co. 

Nail   Machines.   W^ire 

Bates  Machine  Co. 
Nail  Rnmblers 
Bates  Machine  Co. 
Oil  and  Grease  Cnps 

.American   Injector   Co. 

Chicago    Injector    Co. 

Detroit   Lubricator  Co. 

I'rancc   Packing   Co. 

Keystone   Lubricating  Co. 

Lunkenbeimer  Co. 

Penberthy   Injector  Co. 

Powell   &   Co.,    Wm. 

Williams    Valve    Co.,    D.    T. 

Oilers 

Gem   Mfg.   Co. 

Oils 

International    Boiler    Compound  CA 

Lubron   Mfg.   Co. 

Standard  Oil  Co. 

Vacuum   Oil   Co. 

Packing,   Metallic 

Chicago  Steam  .\ppliance  ft  Spe.  C«^ 

Co. 
France   Packing   Co. 
Packing,  Rawhide 

Hydraulic 
Chicago    Rawhide    Mfg.    Co. 
Packing,  Sheet  and 

Fibrous 
Carpenter  ft   Co.,  Geo.   B. 
Chicago   Rawhide   Mfg.    Co. 
France    Packing  Co. 
Gould  Packing  Co. 
Greene,  Tweed  ft  Co. 
Lubron    Mfg.   Co. 
Pennsylvania   Rubber  Co. 
Quaker  City  Rubber  Co. 
Kobertson  ft  Sons,  Jas,   L. 
Packing   Tools 
Mound   Tool   ft   Scraper    Ca 
Paint 

ni<on    Crucible   Co..   Jos. 
Pencils  and  Crayons 
Dixoa   Crucible   Co.,   Jos. 

Continued    on    page    66L 
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"THE  LIGHTNING"  TUBE  GLEANER 

That  cleans  Water  Tube  and  Tubular  Boilers, 

Combina  the  Striking 
and  Rotary  Actions. 

lias  the  only 

COMPOUND  MOTOR  WHEEL 

That  runs  equally  well  wiUi 

water,  air  or  steam,  producing  greater  power,  with  i^  to  ii  less  water. 
Enginee'B  say  "it  cleans  in  half  time." 

Manufaclurcrsof  Iloiler  Head  Cap  and  Nut  "Reseaterand  Cleaner." 
X  Ray  Oil  Purifier,  Perfect  ExpouMon  Flue  Bnub.  AJl  distinct  in 
their  class. 

MAURER,  UBADIE  &  CO. 


2tS  St  Joe  Street. 


SOUTH  BEND,  IND. 


Clevelaad  Flue-Cleaner  Manufacturing  Co 

Forcing  a  spiral  jet  of  steam  entire  length  of  tur>e. 

Size*  toiitaity  l>oilcr,  wiDi 
1-in.  to  iMn.  tuba.  A& 
D.  Patent. 

Tbe  old  ivliable  aod  moat 
economical  cleaner  ta  Ibe 
markcL  It  has  nu  eiinai. 
Satisfadion  KuaraateoL 
Libera!  discount  to  dealers.  Send  for  Circular  anrl  Price  List  of  ClraneT 
anil  II. IS.'.  Room  tJ,  74  Frankfort  Street,  CLEVELAND.  OHIO, 


CENTURY 

The  Original  White  Packing. 

FOR    SALE    BY    LEADING    SUPPLY     HOUSES 


6ENO   FOR   CATALOGUE    OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS,  SEPARATORS, 

ETC.,    ETC.,    TO 

Upplncott  Steam  Specialty  &  Supply  Co., 

NEWARK,    N.   J, 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  If  you  are  an  engineer  desirous  of 
learning  indicator  wort  to  a  finish,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  reail 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  further   particulars,    which  are  free.     Address 

A.      C.      LIPPINCOTT 

GENERAL  MANAGER  OF 

INDICATOR   INSTRUCTION  CO. 


93  OREEN  ST.,  NEWARK,   N.  J, 


Continued   from   pa^c   04. 

Pinloma,  Rawhide 

Chicago  Rawhide  Mfg.  Co. 
Pipe  and  FlttinKB 
Best  Mfg.  Co. 
Crane  Co. 

Pipe  CnttluR  and 
Threading  Machines 

Armstrong    Mfg.    Co. 

Columbus  Machine  Co. 

Pipe    Joint 

Best   Mfg.    Co. 

Planimetera 

Lippincott   Steam   Spec.   &   Sup.   Co. 

Robertson    &    Sons.    J  as.    L. 

Pulley  OoTerlng 

Warren  Cf». 

Pamplng  Jacks 

Myers  &   Bro.,    F.    E. 

Piimpi,  Air 

Canton    Pump    Co. 

Pnmps,   Oil 

Greene.  Twc-i-d  &  Co. 

Lunkcnheimcr    Co. 

Penberthy    Injector  Co. 

Sterling   Lubricator   Co. 

Pumps,  Power 

Myers  &  Bro..   F.  E. 

Stewart    Heater   Co. 

Pnmps,   Steam 

Albany   Steam   Trap  Co. 

Canton    Pump   Co. 

Lackawanna   Pump  Works 

Lippincott   Steam   Spec.  &   Sup.    Co. 

Snider-Hughes  Co. 

Wagener   Pump  Co. 

Worthington.  Henry  R. 

Rams,  Steam 

Penberthy    Injector    Co. 

Rednolne   Wlieels 

Lippincott  Steam   Spec   &  Sup.   Co. 

Robertson  &   Sons.  .Tas.   L. 

Regulators,  Damper 

Davis   Regulator   Co.,   G.    M. 

Lagonda  Mfg.  Co. 

Robertson  8r  Sons,  Jas.  L- 

Regulators,   Feedwater 

Lagonda  Ufg.  Co. 


Resnlatora,  Pressure 

Davis    Regulator   Co.,   G.   M. 
Reseating   Maohines 
Lagonda  Mfg.   Co. 
Rope  Dressing 

Cling-Surface    Co. 
Rope,    Transmission 

Carpenter  8t  Co.,  Geo.    B. 

Rope  Transmission  V^ heels 

Rates  Machine  Co. 

Rope,   Wire 

Carpenter    &    Co.,    Geo.    B. 

Rubber  Goods 

Quaker   City    Rubber   Co. 

Rules,    Steel 

Starretl   Co..   L.   S. 

Saws,  Hack 

Starrett  Co.,   L.  S 

Separators,  Steam   and   Oil 

Albany  Steam  Trap  Co. 

Austin   Separator  Co. 

Best  Mfg.  Ca 

Flower  &  Co.,  Walter  L. 

Harrison   Safety   Boiler   Works. 

Hays,  Chas.  N. 

lacobs  &  Co.,  Chat. 

Lippincott    Steam   Specialty   &    Sup. 

Co. 
Ohio  Blower  Co. 
Robertson  &  Sons,  Jaa.  L. 
Stewart  Healer  Co. 
Shaft,  Flexible 
Gem   Mfg.   Co. 
Squares 
Starrett  Co..  L.   S. 
Staple  Maohines 
B.ites   Machine  Co. 
Steam  Specialties 
Anderson   Co.,   V.   D. 
Carpenter  &  Co.,  Geo    B. 
Davis   Regulator  Co.,  G.    M. 
Lagonda  Mfg.   Co. 
Lunkenheimer  Co. 
Ohio   Blower  Co. 
Pittsburg    Gage    ft    Supply   Co. 
Powell  &  Co.,   Wro. 
Reliance  Gauge  Column  Co. 
Williams  Valve   Co.,   D.   T. 
Wrigbt  Mfg.   Co. 


Stokers,  Mechanical 

Hays,    Chas.    N. 
Under-Feed  Stoker  Co. 

Supplies,  Engineers' 

France   Packing  Co. 
Lippincott   Steam    Spec.  &   Sup. 
Reliance    Gauge    Column    Co. 

Supplies,  Mill 

Carpenter  &  Co.,  Geo.  B. 
Tape   Measures 
Starrett   Co.,    L.    S. 
Tools,  Meohanlos' 
Surrett   Co.,    L.    S. 
Tools,    Scraping 
Mound  Tool  &  Scraper  Co. 
Torches 
Gem   Mfg.    Co. 
Traps,  Air 

Wright  Mfg.   Co. 

Traps,  Steam 

.Mhany*  Steam  Trap  Co. 

Anderson    Co.,   V.    D. 

Best  Mfg.   Co. 

Davis  Regulator  Co.,  G.  M. 

Flower  &  Co.,  Walter  L. 

Lagonda  Mfg.  Co. 

McCrea  &   Co.,  Jas. 

Ohio   Blower  Co. 

Reliance  Gauge  Column  Co. 

Wright  Mfg.   Co. 

Trimmings,  Engine  and 

Boiler 
Powell   Co.,    Wm. 
Tubing 

Quaker  City  Rubber  Co. 
Tirlnes  and  Cordage 
Carpenter  &   Co.,  Geo.   B. 
Unions 

Albany    Steam    Trap   Co. 
Powell    &    Co.,    Wm. 
ValTcs 

Albany  Steam  Trap  Co. 
Best   Mfg.   Co. 
Crane  Co. 

Davis  Regulator  Co.,  G.  M. 
Hancock   Inspirator  Co. 
Homestead    Valve  Mfg.   Co. 
Lubron  Mfg.  Co. 


Co. 


Lunkenheimer  Co. 
Pittsburg  Gage  ft   Supply  Co, 
Powell  &   Co..   Wm. 
Williams   Valve   Ca,    D.    T. 
Valves,   Back  Presanr* 
Davis    Regulator   Co.,    G.    M. 
Valves,  Blowoff 
Lagonda  Mfg.  Co. 
Pittsburg  Gage  &  Supply  Co. 

Valves,   Gate 

Best   Mfg.    Co. 
LunJcenheimer  Co. 

Valves,  Pump 

Luhron  Mfp.  Co. 
Pennsylvania   Rubber    Co. 
Oualicr    City    Rubber    Co. 
Valves,  Tuyere 
Lunkenheimer    Co. 
Varnish 

Dixon   Crucible   Co.,    Joa 
Waste,  Cotton 
Carpenter    &    Co.,    G«o.    B. 
Watches 
Engineers'    Review  Co. 
Water  Columns 
Lunkenheimer  Co.  . 
Pittsburg  Gage  ft  Supply  Co, 
Reliance   Gauge   Column   Co. 
Wright    Mfg.    Co. 
AVaterproof  Covers 

Carpf nter    St    Co..    Geo.    B. 

Water  Purifying  and 
Softening  Systems 

Flower   ft   Co.,   Walter   I.. 
Harrison    Safety    Boiler    WorlOL 
Water  Testing  Apparatsi 
Lord  Co.,  Geo.  W. 
Wblstles,    Steam 
Lunkenheimer   Co. 
Powell   Co.,   Wm. 
Williams  Valve  Co.,   D.   T. 
Wire   Pointers 
Bates   Machine   Co. 
Working  Heads 
Myers  ft   Bro.,  F.  E. 
Wrenches 
Trimont  Mfg.  Co. 
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V  CHANCE 


show  your  employer  that  you  have  his 
crests  at  heart ;    that  as  an  engineer 
a  are  "up  to  snuff." 
Get  one  of  these  Cleaners,  which  will 

i  fuel  and  lessen  danger  by  keeping 

boilers  absolutely  clean. 


Ask  for  Circulars  on  Our  Othor  Specialties. 


tEM   MFG.  CO 

PITTSBURG,  PA. 


Two  barrels  of  oil  and  an 

ACME  OIL  FILTER 

will  do  the  work  of  three  barrels  of  oil. 

A  line  or  two  from  you  will  brinit  an  ACMR  Oil,  FTLTHR. 
freight  prepaid,  and  you  cnn  liavc  (he  satisfaction  of  examining, 
trstins  and  using  this  ACME  Oil.  FI1.TER  for30days  before  you 
decide  to  buy  iu 

An  ACMKOIL  FI1,TER  will  redeem  more  oil  in 
tes^  time  than  any  other  6Ilerof  the  same  capacity 
on  the  market,  and  we  want  to  prove  it. 


WALTER  L.  FLOWER  a  CO. 


lOll  CHamiCMl  BIdtf. 
ST.    LOUIS, 


MO. 


h 


O    EXPERIMENTING       NINE  GOVERNMENTS 


i»  neces.sary  to  prove  the  efficiency 
anJ  superiority  of 

The  Burt  Exhaust  Head 

It  has  proven  its  value  at  thoua- 
ands  of  plants  by  protecting 
roofs  and  walls  from  the  water 
and  oil  that  escapes  with  the 
steam  from  the  exhaust  pipe. 
It  stops  the  disagreeable  noise 
of  the  exhaust,  too. 

Send  your  order  today,  with 
size  of  pipe,  if  dissatisfied,  re- 
return. 


*'  ^rrim  what  we  know  of  exhaust  head*  we  t^elicve 
the  Burt  Exhaust  Head  to  be  Iheliest  on  the  market." 
—The  Peerless  Electric  Comi>any,  Warten,  Ohio, 

THE  BURT  MFG.  CO. 

Iflanufacturers  of  Oil  Filters  in  the  World. 
228  Main  Street,  AKRON.  OHIO. 

Also  supplied  by  Engine  Builders. 
Dealers,  and    Power  Contractors. 


have  adopted  the 


Cross  Oil  Filter 


It  is  in  use  in  every  land  where 
Inbricatinf^  oils  are  used.  It  is 
the  World's  standard  oil  filter. 

The  Cross  Oil  Filter  is 

Guaranteed  to  Save  One* 

half  the  Cost  of  Oil. 

Sctit  anywhere  on  thirty  days' 
trial. 

"As  to  how  the  Cross  Oil  Filter 
works  in  connection  with  our  West- 
iiivhouae  Gas  Engine,  will  say  that  it 
i^  iriving  perfect  satisfaction  in  every 
respect."— tola  (Kan.)  Portland  Ce- 
ment Co. 


THE  BURT  MFG.  CO. 

Largest  Manufacturers  of  Oil  Filters  in  the  World, 
228  Main  Street,  AKRON,  OHIO,  U.  S.  A. 

Alao  supplied  by  Oil  Compaoirs, 
Dealets  aod  Power   Contractors. 
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The  White  Star  Continuous 

^\,i,  r>         .  I  Mechanically 

\Jmnsi  oystem     Wm    haudUB  uie 

^         '  ■  ^B      oil,  keeps  the 

engine  bear- 
ings flooded 
with  a  contin- 
uous stream 
of  pure  lubri- 
cating  oil, 
catches  it  af- 
ter passint; 
through  the 
bearings  and 
then  thor- 
oughly puri- 
fies it  for  use 
over  and  over 
again. 

We  desigTi  and  install 

CXDNTINUOUS  OILING  SYSTEMS 

Emplo)'ing  the  Duplex  and  Multiplex  types  White 
Star   Oil  Filters  to   meet   the   requirements   and 
varying  conditions  of  any  size  power  station. 
Send  for  Booklet  "J"  and  list  of  installationa. 

Pittsburgh  Gage  and  Supply  G)^Pitt5burjh,  P«. 

and  4  IS  John  Hincock  BUg.,  Bixlon,  Mu>., 
Eastern  RtriirrscnUtives  ;  VA?ir>vCK-Cin'KCBll.L  Co. 
B  DcT  St..  Nr»  York.  Th.  Bqutm.  PhOnklpbU. 


0/i  FILTRATION  EXPERTS. 


If  there's  one  place  on  a  Corliss  Engine  apt  to  givt 
trouble  if  the  packing  isn't  just  right,  it's  the  admission 
valve.  Pack  the  stem  too  loose  and  it  leaks — too  tight 
and  ten  chances  to  one  you'll  weave  the  valve  stem  ant! 
make  all  kinds  of  trouble. 

PALMETTO 

TWIST    PACKING 


M 


fills  the    bill  here  as  in  a  hundred  other  engine  room 
uses.     It  really  is  the  best — the  very  best — packing  you 
could  use  for  valve  stems  and  small  rods. 
Sample  spool  FREE.     Write  for  it. 

Greene  Tweed  ®  Co. 

17  Murray  Street,  NEW  YORK. 


eSTABLISHBO   1840 


l^gfg^ 


aENERAL  WESTERN  AQENTS 

PEERLESS  RUBBER  MANUFACTURINQ  COMPANY 


RAINBOW  Sheet  Packing 
PEERLESS  Piston  Packing 


ECLIPSE  Gaskets 
HONEST  JOHN  Hydraulic  Packing 


PERFECTED 
PEERLESS 
LAKESIDE 
HURON 


Hose 


FORTUNE 

PEERLESS 

DURHAM 


Belting 


(d 


16  Ttlepbonea  to  All  Derartments 
NO.    MAIN    IS6I 


OLD  COLONY"  TRANSMISSION   ROPE 

WIRE  ROPE,  COTTON  WASTE,  ETC.,  ETC. 

200-208  S.  WATER  ST 


CHICAGO 
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YOURS'  FREE 

or  any  of  the  other  500  valuable  and  useful  articles 
which  are  enumerated  in  our  circular.  You  can 
find  there  almost  any  article  you  want  and  can  get 
it  free  by  using 

Trance  packings 

e:ithe,r  soft,  sheet  or  metallic. 

These  packings  have  given  eminent  satisfaction  for 
years  and  are  used  on  the  largest  engines  and  in 
the  largest  plants  in  the  world. 

FRANCE  PACKING  CO..  Inc. 


iState  Street,  Tacony, 


PHILADELPHIA.  PA. 


Coupmns  like  the  one   shown  at  the  right,  l)elo\v,  are  given  away  with  every  pound  of  soft  or  sheet  and 
every  inch  of  metallic  packing,  and  we  give  you  »  start  free.     For  full  particulars  fill  out  and  mail  us  the 
blank  below. 
. .    ...TEAR    OFF    HERE 


Date 
FRANCE  PACKING  CO  , 

State  Street,  Tacony,  Philadelphia,  Pa. 
Gentlemen  : — Kindly  send  me  premium  list  and  full  particulars 
regarding  the  indicators  and  other  articles  that  you  are  gis'ing  to  engin- 
eers as  per  advertisement  in  the  Engineers'  Review. 

Mjr  name  is 

My  address  is 

I  am  employed  by 


(Give  complete  addivu) 


CUT  OUT  THE  COUPON  BELOW 
AND  SAVE  AS  A  STARTER. 


CO 


This  coiipoD  represents  n 

ONE   POUND    PURCHASE 

Tive  or  tbeso  coupoiDi  ur« 
equiraJ&Dt  looDOCfiitiftciilr  and 
are  re«le«niahleacrordin;(  to  our 
premium  lUl  at  any  of  our 
vionrs. 


0 


FRANCE  PACKINGCO 
HCAOaUARTCRS 

Tacony.  Phi  adelpMa,  Pa. 


He< 
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Will  Lighten  Your  Labors 


Our    Free    Book,    explaining  how  the  sliding  wedge    i: 
P.  P.  P.  saves  you  time  and  trouble,  has  been  a  beacon 
light  of  joy  to  many  an  engineer.     Following  is  one  of 
the  many  testimonials  in  our  possession  from  friends  of 
P.  P.  P.  all  over  the  country : 


St.  Paul,  Minn.,  April  19, 1904. 

Eighteen  months  ago  I  packed  our  large  Hydraulic 
Pump,  both  steam  and  water  ends,  with  P.  P.  P.,  and  a 
few  days  ago,  for  the  first  time,  found  it  necessary  to 
add  one  ring  to  the  water  end.  I  have  no  doubt  the 
steam  end  will  run  two  years.  I  packed  a  high  speed 
engine  with  P.  P.  P.  a  year  ago  and  have  not  had  a 
wrench  on  the  gland  nuts  since.  Both  these  machines 
run  18  hours  per  day. 

Yours  very  truly, 

CHAS.  SMALL, 

Chief  iiniiineer,  Willard  Hotel. 


,•■   Rukber 
..•*PhiUdel^ 

t}M  P.  P.  P.  wJl  ^^ 


Send  coupon  today  and  get  the  free  booK 


,♦*  Aam* 


y  S/.  amd  A'tf.. 
••*  Ctty 


y   Otcupatiom  . 

y  Empliiytdbi^ 

*     BNC  HBV. 
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Lubron  Packings 

are  specially  treated  with 


(trade) 

LUBRON. 

They  outwear  and  outlast  all  others  and  are 
self  lubricating.  If  your  packings  give  you 
trouble  send  us  an  order.  If  your  packings 
work  all  right  try  ours  once,  they  will  work 
better.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

THE  LUBRON  MFG.  CO. 

88  Broad  Street, 
Dept.  s.  BOSTON.  MASS. 


CHICAGO 

Automatic  Injectd 


i 


STEAM 


for  Stationary. ' 
Marine     and     H< 
Boilers. 


J 


Simplest  in 
tion,  easiest  to  c 
.^  and  cleau.  Hasa 
f  if  range,  will  handle 
water.  Is  made st 
and  heavier  thaj 
other  Automatic  Ii 
upon  the  market, 
want  to  know  more 
them,  ask  your  de 
write  for  catolos 


The  Chicago  Injector  Com 


I 


WADSWORTH.  OHIO. 


"WILLIAMS"    RE=QRINDINQ   VALVJ 


The  use  of  "Wn= 
liams"  Valves,  will 
materially  add  to 
the  prosperous  and 
economical  opera- 
tion of  your  steam  ^^ 
plant 


The  "Williams 
Valves,  are  guaraj 
teed  to  be  tn 
strongest,  most  duj 
able  and  best 
the  market. 


AENO    FOR    SAMPLCS,    PRICES.    ETC. 


The  D.  T.  Williams  Valve  Co. 


904-906-908- 


ClNCINNATl. 


IIQOS 
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PRESSURE    REGULATOR 


s  Worth  While 

investigate  the  merits  of  our 
talties  if  you  want  to  get  the  best 
jjilts  possible  from  the  use  of  such  ap- 
ces.  We  can  refer  yoii  to  any  num- 
f  well  known  concerns  using  DAVIS 
VES  who  would  substantiate  all  our 
uns,  but  better  still  we  will  send 
1  to  you  on  trial,  and  if  they  do  not 
t  good  we  will  not  expect  you  to  keep 
11.  Did  you  ever  buy  goods  on  a  bet- 
tasis? 

(Tominent  jobbers  sell    DAV^IS  VALVES. 
Complete  catalog  on  application. 


asure    Regulators,     Steam    Traps, 
)amper  Regulators,  Relief  Valves, 
Balanced  Valves,  Air  Valves, 
Back  Pressure  Valves 


M.  Davis  Regulator 
Company 

(~  52  Milwaukee  Ave.,  Chicago,  DL 
ON  NEW   YORK  SAN  FRANCISCO 


You  Can  Save  30  Per  Cent 
of  Your  Oil 


WITH  THE 

STERLING 
Force  Feed 
Lubricator 

as  compared  wilb  a  Sight- 
Feed  LuVjricalor. 
Its  action  is  positive  and 
reliable.  There  is  no 
waste  of  oil.  It  does  not 
require  constant  atten- 
tion and  chanije  of  ad- 
justment. Adjustment 
and  changes  in  feed  and 
speed  and  replenishing 
with  oil  may  be  done 
while  the  Lubricator  is  in 
full  operation.  Our  book- 
let tellsall  about  it.  Write 
for  it. 

Sterling 
Lubricator  Co. 

5  Frank  Street. 
ROCHESTEK,  N.  Y. 
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Study  About  Flake   Graphite 


The  literature  o(  the  Dixon 
Company  is  authoritative. 
A  new  Booklet 

"Graphite  as  a  Lubricant" 
will  be  sent  free  to  any  read- 
er of  "Engineers'  Review." 


Joseph  Dixon  Crucible  Company 


JerB«r  Cit3^.  N.  J 


Armstrong's 
Pipe  Threadin 
and  Cutting  ( 
Machines 


For  Hand  or 


8av«  time  uni  Utior. 
„„„„„.,,„  simple  in  conmruction 

No.  0  Machine.  ^„„   ,„    euclo«<J 

L'hamberv  keepinir  them  lubricated  and  free  from  dirt. 


Genuine  Armstrong  Stocks  and  Dies. 

The  Armstrong   Mfg.   Co.,    Bridgeport, 

New  Vork  Office— 130  Centre  St.  Cauilouue  sent 


1 

n.    ttFt 


J 


THE  NATIONAL  FEED-WATER  HEATER 

1^,000  Horse  Power  in  Daily  Use. 

The  principal  characteristics  of  these   heaters   are  SIMPLICITY,  CHEAPNESS,  RELIABILITY 
and  EFFECTIVENESS  and  full  amount  of  heating  surface  in  every  heater. 

Supplies  Water  to  the  Boiler  at  2ir  F. 

We  manufacture  the  Original  and  Only  Oenulne  FIrst-Ciass  Coll  Feed  Water  Heaters. 

Made  and  sold  only  by 

THE  NATIONAL  PIPE  BENDING  CO. 

175  Lloyd  St.,  NEW  HAVEN,  CONN. 

Catalogue  and  Prices  on  application. 


We  also  raanufacture  nil  kinds  of 
COILS  IN  IRON.  BRASS  ANO  COPPER  PIPE 


The  National 


ENGINEER'S 
LICENSE 

1  "THE    HAWKINS'    WORKS" 

1    are  the  most  hdptul  tcnci  of  book*   published 
1  for  Englnecra  and  Firemen,  rrlitine  lo  > 
H    Kife  ind  (Ure  preparation  for  cxtmiuation  for 
H    Engineer's  licenief  and  promotion!. 
1             t  omplfte  Catalottie  trnt  free,  write  to-dlV. 

ItHEO.      AVDEL     a      CO. 
■    69    FIftK   Ave..     New   York  Cltv. 

We  have  a  few  copies  of 

TuUey  Handbook  on 
Engineerings 

third  edition,  that  we  will  sell  at  $i  per 
copy,  regular  price,  $3.50. 

If  you  want  a  copy  send  at  once.     Post- 
age prepaid. 

ENGINEERS'  REVIEW, 

CLEVELAND. 


SAVE  FUEL  AND  BOILEB 


UkuavrliiUT  Buuusrt 


VbIiI 


By  pottioa  your  water  la  i 
boiler  at  tbe  bi^illag  poiot  w 

THE  OTIS 

TUBULAR  FEED  WAT 
HEATER  AND  PURIFIl 
with  seamless  brass  tub 

Oar  Standard  Hea 
ers  are  Guarantee 

to  heat  the  feed  water  to  tfc< 
ixdUot  point  (aioo)  or  (in'l 
with  the  eabauat  tcean 
witboat  causing  any  baci 
preasure.  AlaotoEXTRACI 
TUB  OIL  from  the  exbauat, 
■o  that  '.he  exbauat  ateam, 
after  being  paased  tbrotuk 
tbe  heater  can  be  oaed  lor 
other  beating  purposes,  and 
the  water  of  condentatioa 
from  the  heating  ayatem  b« 
returned  to  theb-iilers  PREB 
FROM  OIL.  WEGUARAN' 
TEETHI3HEATER  WILL 
NOT  GET  FOUL  WITH 
BB131MENT,  but  will  con- 
tinue to  heat  aa  hot  after  be- 
ing la  liae  years,  aa  when  new. 

A  LIBERAL  OFFER 

Tr^  ua.  If  this  beater  falls 
to  give  aatisfaction  in  every 
reapect,  we  will  pay  freight 
both  ways  and  all  expenaea. 

Send  for  Cataloco*. 
Piltntc4  tai  IHaaaladarei  If  Iki 

STEWART  HEATER  CO. 


160  NORFOLK  AVENVK 


BUFFALO,  N.  ^ 


Power  Ptiinps  for  dl  Purposes  end  any  Capedty. 
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VACUUM  OILS 


Arc  known  and  used  in  every  corner  of  the  globe  where  machinery  runs.  They 
arc  the  standards  of  value  throughout  the  whole  world.  They  lubricate  most  on 
every  kind  of  machinery ;  not  the  same  oil  for  all  machines,  but  the  right  oil  for 
each  class. 

VACUUM   OILS 


Are  made  to  fit  every  condition.    That  Is  why  they  are  used  wherever  machine 
is  in  operation.    Admiral  Dewey's  fleet  used  them  at  the  Battle  of  Manilla.    The 
best  users  everywhere  will  have  no  others  when  they  know  their  value. 

VACUUM   OILS 


Are  made  at  Rochester  and  Olean,  N.  Y.,  and  distributed  throughout  the  world 
from  local  branches.  Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses,  and  at  home  they  are  sold  in  every  city.  The 
reason 

VACUUM   OILS 


Are  everywhere  used  is — they  lubricate  most.  They  reduce  friction  to  the  limit 
and  save  power.  They  are  always  uniform  and  can  always  be  depended  upon. 
They  do  their  work  better  than  all  others,  and  cheaper,  too,  when  the  work  done 
is  figured.    Other  oils  may  sell  for  less  by  the  gallon,  but 

VACUUM   OILS 


Cost  the  least  by  the  day  or  month. 


VACUUM  OIL  COMPANY,  Rochester,  N.  Y. 
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UMPS 


.CKAWANNA  PUMP  WORKS 


1205    Capotise    Avenu« 
S  C  R.  A  NT  O  N  ,     PA. 


Wagener  Duplex  Steam  Pumps 

Adtpted  to  every  te- 
qulrement  of  the 
modem  power  botue. 

Let  us  send  you  our 
Catalogue  for  refer- 
ence. Some  time 
you  will  need  it. 

PUMP  CO. 

OHIO. 

Fictory,  LOUISVILLE,  0. 


rAG£N£R 


Myers  IVL^^. 

land  BULLDOZER  POW. 
I  ER.  WORKING   HKADS 
|aic   built   especially    fur 
deep  well  work, 
"     Constructed  so 
to   embody  afral 
Lifting    Power    with 
Strength   and   Capa- 
city.   For  further  in, 
formation 


SEND 

FOR 

CATA- 

LOOUE. 


F.  E.  MYERS  &  BRO.,  "hlan^' 


Only  One  Night  Out 

FLORIDA 

VIA 

Bi^  Four  Route 

ON    FAST  FLORIDA  SPECIAL 

Left\'es  Cleveland  Daily  except 

Sunday  at  \l:iQ  Noon  from  l^nion 

SlalioD.conuectinc  from  all  rointa 

SOUTH— NASSAU  AND  CUBA. 

Through  I>rawing  Room,  Sleep- 
ers and  Dining  Cars.    The  Finest 
and  Best  Train  to  the  South. 
Make  retiervations  early. 

D.  Jay  Collve*. 

City  Pom.  &Tickrt  Agt. 

116  Euclid  Ave..         Clcvclaud,  O. 


ran    Earn   a    Few  Extra  Dollars  Now  and  Then 


IF  YOU  WILL  WRITE  FOR  OUR 


iPROPOSITIOIN 


We  will  give  you  an  opportunity  to  increase  your  income 
by  using  your  spare  moments.  You  will  be  your  own 
boss  and  we  will  help  you  in  every  way  possible.  If  you 
have  a  little  spare  time  each  day  and  want  to  use  it  ad- 
vantageously, write  at  once. 


MENTION  THIS  PAPER 


E    CANTON    PUMP    COMPANY, 


CANTON,  OHIO. 


»re  buying  a  new  pump  for  any  purpose,  get  our  catalog  and  prices. 
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MONITOR    DUPLE.X 

STEAM   PUMPS 

A.re  preferred   bx  all    engineers  on    account  of  their 

Simplicity,  Durability  and  Reliability 


The  Monitor  Duplex  Boiler  Feeder 


They    require    less    attention,! 
fewer  repairs,  and  give  betterj 
satisfaction    than    any     other| 
pump  on  the  market      See  the 
description  given  in  this  issue 
of  the  Engineers'  Review. 


Do  not  purchase  a  pump  before  in- 
vestigating the  merits  of  the  MONI- 
TOR DUPLEX.  Our  prices  are 
right. 


Don't  fail  to  see  our  advertisement  in 
the  April  Number.  We  will  then  illus- 
trate the  Monitor  Duplex  Outside 
Packed  Plunger  Pump,  the  water  end 
of  which  has  special  features,  making  it 
very  desirable  for  hot  water  boiler  feed- 
ing under  heavy  pressure. 


Xhe  Monitor  Duplex  General  Service  Pump. 


The    Snider- 

200    Sheridan    Street 


Hug'Hes   Company, 

CLEVELAND.     OHIO 


n 
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For  Fuel   Economy 

USE  THE 

MARTIN  ANTI-FRICTION 
ROCKING  GRATE 

Bums  ANY  fuel.  Burns  it  ALL.  Cannot  choke,  warp  or 
clog.  No  fuel  in  ash  pit.  Adjustable  for  any  size  of  fuel. 
A  boy  can  operate  it.  Bars  work  together  in  shakinf;  ami 
openings  are  not  enlarge<l.  Has  provision  for  expansion. 
Why  not  get  our  catalog  and  proposition  ? 

The  Martin  Grate  Co. 


83  Van   Buren  Street, 


CHICAGO.  ILL 


'Fim'Scbapinc  tools. 


Mound    Improved    Scraping   Tools 

For  ScrcpUis  Valves.  Joum«ls»  BabMtt  Bcariafs,  Etc, 

No.  I  —  Set  of  6 
Scraping  'I'uols,  in 
oak  ca^ $2.50. 

No.  2  —  Set  of  6 
Mound  "  Special  " 
HoHow  Ground 
Scrapins:  Tool*,  in 
oak  case $3.50. 

Used  by  leading 
eoEineera  and  by 
the  U.  S.  Navy. 

The  Scrapers  are  made  of  the  best  tool  steel,  carefully  forced,  tem- 
pered and  polished,  so  that  they  are  true  in  shape  and  possess  the  proper 
temper  for  eflrciive  u-ork.    In  oak  case,  conveniently  made,  so  that  they 
can  always  tie  found  louethcr  in  the  toot  room. 
Mail  Orders  promptly  attended  to.     Send  for  book  "Hnffine«rs*  Chums" 

Mound  Tool  &  Scraper  Co.  7»0-7l2  Howard  St,  St  Louii.  U.  S.  A. 


Starrett  Speed  Indicator  No.  104 


Price,  Postpaid,  $1.00 


mark  may  be  instaoUy  eet  at  the  startinir  point 


This  Indicator  may 
be  run  at  hiifheatspeed 
required,  without  beal- 
ing.  ThcworkiiiK 
parts  are  encased.  Dial 
has  two  rows  of  figures, 
reading  either  ritfht  or 
left  as  shaft  may  run. 
Steel  pointed  spindle 
with  rubber  tips  for 
both  pointed  and  cen- 
tered ahaftii.     The   0 


Send  for  free  Catalogue  No.  171  of  Rne  Tools. 
The  L.  S.  Starrett  Co,,  Athol  Mass..  U.  S.  A. 


STAR    CHI 


Set  of  5 

Chisels  $2. 

Made  of  very 

best  steel. 

Every  set 

guaranteed 

STAR  CHISEL  (Si  FILE  CO. 

613    Citizens  Bld^.  CLEVKLANO,  O. 


CLIMAX  STEAM  JOINT  CLAMP 


KNOWLKDGX: 


is  a  Kood  thinsr  to   have, 
andcotnesin  handy  when 
that  joint  besrins  to  leak, 
and  you  wish  to  repair  it 
permaDently  and  econom- 
ically without  shut- 
tiuff  steam  off  the 
pipe. 

Our  Catalog  will 
beof  inlerrsl  to  you 
and  will  make  you 
wi'^  on  some  other 
ffood  things. 

James  McCrea&Co. 

Mauufacturers. 

67   %V.   Washin'B'ton 

St..  CHICAGO. 


ESTABLISHED    1655 


Lamprey  Protective 
Arch  Plates 


Protect  four 
Boiler  Fronts  from 
Burning  Out, 


Preserve  the  Brick  Work,  save  Fuel  and  increase  the 
efficiency  of  your  boiler  by  giving  additional  heating 
surface.     SAVE  THEIR  COST  IN  REP.^IRS  ALONE. 

tVe  Guarantmw  ReMutts,    Do  It  right 
and  save  annoyance  and  mxpmn90 

THE     LAMPREY    CO. 

VITestfield.    Mass. 


Bkanch  Ofpicks:— lOBarrlay  St..  New  York; 
Ca.;  340  Chestnut  St..  PhiUdelphia.  Pm. 


Box  321,  Marietta, 
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THE  JONES  UNBER^FEEB  STOKER 


a 


OFFICIALLY     DECLARED 

THE  MOST  DESERVINC 


Awarded  the  JOHN  SCOTT  Medal, 
Premium  and  Diploma  by  the  CITY 
OF  PHIDADELPHIA,  on  the  rec- 
ommendation of  the  FRANKLIN 
INSTITUTE,  because  of  its  extreme 
"  simplicity  from  a  mechanical  stand- 
point both  in  construction  and  operation' ' 


The  Under^Feed  Stoker  Co.,  of  Amem 

General  Offices,  Marquette  Building,  Chicago  M 


Branckas  in  Pi-iacipsI  Citi«> 


FINDING  MONEY 

isn't  much  easier  than  getting  books  by  our  plan.     You  can  get  the 
Best  Kn^fineerin^  Literature  Free 

All  it  costs  you  is  the  time  spent  and  the  stamps  necessary  for  correspondence. 

We  want  information  concerning  contemplated  purchases  of  power  plant  machin- 
ery. We  want  it  before  any  one  else  hears  about  it.  Keep  your  ears  open  and  let  us 
hear  from  you.     Get  our  circular  which  explains  our  plan  fully. 


Information  Bureau^ 

ENGINEERS*  REVIEW. 

Cleveland,  OHio. 
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The  BucKeye  Engine 


Has  No  Sqperior  in  Economy, 
Regulation  and  Durability. 


Horizontal,   Veriieal,  Horizontal- l^et Heal,  Simplf,   Tandem  and  Cross  Compounds,  Condensing-  and  Xon-Condeusing, 
J.ow,  Medium  and  High  Speeds  in  Horse  I'owers/toin  Ji^  to  $,000. 


:ADAPT£D  TO  ALL  CLASSES  OF  VTORK: 


^^^^^  THE  BUCKEYE  ENGINE  CO.  ^•1-'"s.^a^/** 

The  largest  line  of  modern  engine  patterns  in  the  world.     Our  calalogue,  which  contains  more  valuable 
information  concerning  steam  engines  than  any  other  published,  is  free. 


38f  Paget  64  IIlt»tratioiu 

PRICE:  In  Cloth.  $1.00. 

Compact^    •^    Concise,     <^    Gmvenient. 

Printed  on  Fine  Paper. 

The  Flap  protects  it  from  wear  in  the  pocket. 


CKGIRBm*  AND  KAOUntSTS* 
f'GCKnuOOK. 


This  Book  Contains:  Brief  Definitions  of  about 
^■"■^^■"■""^^^"""^"^"^  ?ooo  Electrical  and  Me- 
chAOJcal  Words;  156  pages  of  Standard  Mechanical 
and  Electrical  Tables;  a  Treatise  on  Indicator  Practice, 
by  James  F.  Hobart;  Instructions  for  Connecting  Dyna- 
mos and  Motors;  a  Chapter  on  Gears,  by  Geo.  B.  Grant. 


ACORESS' 


L 


ENGINEERS' REVIEW, 

N*''"NCL8VBl.A«D.  O. 


Columbus 
Gasoline 


Engines 

STATIONARY,  HOISTING,    PUMPING    AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co. 

Columbus,  Ohio 


Every  Engineer  knows  the  necessity 
of  keeping  informed  of  the  progress 
made  in  the  mechanical  field.  Our 
monthly  journal.  Modern  Machinery, 
tells  yon  every  month  about  this  pro- 
gress. Well  illustrated,  interestingly 
written  and  costs  but  11.00  per  year.  We 
■want  every  reader  of  the  Engineers'  Re- 
view to  send  us  bis  subscription  at  once, 
to  take  advantage  of  our  liberal  offer. 

Send  us  $1.00  now  and  we  will  send 
you  Modern  Machinery  until  January, 
1907,  and  also  send  you  FREE  of  charges 
now,  a  copy  of  Ropp's  Lightning  Calculator,  the  greatest 
(200  pages)  book  on  figures  ever  published.  Shows  the 
answer  to  any  problem  in  Arithmetic  at  a  glance.  Money 
hack  if  not  as  represented.     Subscribe  now. 

MODERN  MACHINERY  PUB.  CO.,  8I5  Security  Bldjr..  ChlMgo 


A 
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THE  C.  &  G.  COOPER  CO. 

MT.  VERNON.  OHIO. 

BUILDERS  OF 

Cooper  Corliss  Engines 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIALTY. 

NEW  YORK.  102.;  Havcmcycr  Blclg.;  BOSTON.  ■«ll  Weld  Ul.lg.;  l-HILA- 
DEUPHIA,  S20  l)r<?xrl  Blrfg.:  CHICAOO.  l»16  Mnnadnock  Block:  AT- 
LANTA. 315  Empilc  Hide.  NEW  ORLEANS.  ;i:-2il  Giarier  St;  CKAR- 
1.'  '  r  IK.  N.  C.  O-  A.  RoMiin*. 


I 


THE  RUSSELL  AUTOMATIC  ENGINE 

SINGLE  AND  FOUR 
VALVE   TYPES 


The  Russell  Engine  Co. 

BUILDERS 

MASSILLON,    OHIO. 

ADDRESS  DEPARTMENT  "B"  FOR  CATALOGUE 


BATE^  CORLISS  ENGINES 

BATKS  MACHINE  CO.,  Joliet.  Illinois. 


■ 


Economy 

Quality 

Efficiency 

and 
Duraliilify 


Perfection 
in  Design 
Construction 
Operation 
and  Results 


BRANCH    OFnCCSi 


BnKllsh  Iron  Works,  Kansas  City,  Mo. 

H.  W.  Qraber  Machinery  Co.,  Dallas,  Texas. 

A.  D.  Orang:er  &  Co.,  New  York  City,  New  York. 


Smith-Courtney  &  Co.,  Richmond,  Va. 
Machinery  &  Electrical  Co.,  Los  Ang:eles,  CaL 
A.  D.  Granger  &  Co.,  Fblladelphia,  Pa. 


Marcl, 


•NGINEEI^S    REVIEW 


Simple!  Reliable!  Durable!  Effective!  Economical! 


ARE  WORDS  THAT  BEST  DESCRIBE 


The  Cookson  Combination  Fccd-Watcr  Heater,  Purifier, 

Filter  and  Oil  Separator. 

Unequalled  by  any  Open  Heater  on  the  Market  for  Heating  and 

Purifying  Feed-water,  Separation 
of   Oil   and  Economy  in   Fuel. 

Built  in  four  styles — A,  B,  C, 
and  D.  Style  A,  used  for  or- 
dinary power  plants.  Styles  B, 
C,  and  D,  are  Heaters  and 
Receivers  and  are  especially 
adapted  for  use  with  Heating 
Systems. 

The  Style  A  can  be  convert- 
ed into  any  of  the  other  three 

styles. 

The  Cookson  utilizes  exhaust 
steam  to  heat  the  feed-water. 
Purihes  feed-water  without 
chemicals.  Furnishes  pure, 
boiling  hot  water  to  your 
boilers. 

We  can   interest  you.     Write    to* 
'     day  for  Catalog. 

BATES  MACHINE  COMPANY. 


Sole  Manufacturer, 


JOI.IET.  II.LINOIS. 
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The  Great  Pyramids  of  E^ypt 


1 


WOULD  SEEM  SMALL  IN  COMPARISON 
WITH  THE  PYRAMIDS  OF 


CAPITOL  CYLINDER  and 


RENOWN  ENGINE  OILS 


SOLD  EVERY  YEAR  TO  CONSUMERS  WHO  CHOOSE 
WITH  GREAT  CARE  AS  TO  QUALITY,  OILS  BOTH 
FOR  INTERNAL  AND  EXTERNAL  LUBRICATION. 
BRANDS  THAT  STAND  FOR  ECONOMY  AND 
GOOD  SERVICE,  AS  DO  CAPITOL  AND  RE- 
NOWN, ARE  ENTITLED  TO  FIRST  PLACE  IN  SALES 


.IS 
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S^ 
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US£ 


GREENE.  TWEED  ®.  CO. 


17  Murray  Street, 


^^^ 


5^'  i'''' 


VMvm/A 


TH7ST 

AJVD  IT  CANT  Blow 


I  place,  ev«TA' fiber.  evrr\- strand  of  Palmetto  Turist  ib  well  lulirloitol ;    i  Pa'mctto 

>  valve  stem  rniRl  Icakinir,  hat  uat  ciKiiiffh  In  binrl. 


'ist  nin  (Mtrlt  a  iloggcn  ralfv  stems  in  k  little  ntcre 


NEW  YORK. 
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it*ruLTOti  ST  fiY 


ijmiE 


Not  afiTected  b^^  time  or  temperature. 

KEYSTONE  GREASE 

r.  -ure,  an  absolutely  pure  pioduct.  KEYSTONE  GREASE  never  changes 

i  ion.     Constant   exposure  will  not  cause  it  to  grow   rancid,  thick,   or 

gumm.v ,  and  it  has  no  corrosive  aclion  on  metals  whates  er. 

It's  the  one.  the  only  lubricant  that  will  give  perfect  results  on  anv  kind  or 
class  of  machinery.     It  has  cooled  and  kept  cool  a  he.T  ■•  every- 

thing else  has  failed.     No  heat  can  generate   where    Ki  .:  ;.ASEis 

used.  Let  the  pressure  be  heavy  as  it  may,  the  speed  as  high  as  possible,  it  makes 
no  difference. 

One  pound  will  last  as  long  as  four  gallons  of  high  grade  oil,  or  from  tbret  to 
five  pounds  of  any  other  grease  or  lubricating  compound. 

To  i<rove  this  we  will  send  FR.EC  a  larj^e  sample  ci»n,  and  a 
Heavv  Brass  Grease  Cup  to  any  eujjinecr  or  nianiifactnring  con- 
cern forwarding  us  name  and  business  address. 


Keystone  Lubricating  Co. 

,a.u™u„.u«u.        20th  a  Allegheny  Ave.         PhUadelphia.  Pa. 


H.L.  CARPENTER. 
Gcu'l  New  Knelaiiil  Avt. 

tn  Oliver  St., 
BukTuN,  M«a& 
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A  DISASTROUS  BOILER  EXPLOSION. 

Not  since  the  falling  of  the  Pemberton  mills  in  Law- 
rence, January  lo,  i860,  has  there  been  such  a  disas- 
ter in  New  England  as  the  boiler  explosion  which  oc- 
cured  at  the  R.  B.  Grover  Co.'s  shoe  factory,  Brockton, 
Mass.,  early  Monday  morning,  March  20,  in  which 
57  persons  lost  their  lives,  by  flying  missies  or  crema- 
tion as  they  were  caught  in  the  wrecked  building  which 
almost  immediately  became  a  seething,  roaring  fur- 
nme.  Fig.  i  shows  that  the  destruction  of  the  Grover 
plant   is  complete.     Nothing  remains  but  a  mass  of 


away  from  the  boiler  setting,  with  the  feet  almost 
touching  the  brick  work  in  what  was  once  the  boiler 
room,  and  was  so  badly  charred  that  it  could  not  be 
identified  for  a  certainty,  the  only  marks  of  identifica- 
tion being  the  rubber  heels  on  the  shoes,  a  watch  bat- 
tered and  bent,  and  a  finger  nail  clipper.  These 
coupled  with  the  location  of  the  body  leave  little  doubt 
as  to  the  identity.  Under  the  body  was  found  the  seat 
of  the  wooden  chair  in  which,  about  five  minutes  be- 
fore the  boiler  explosion,  Rockwell  had  last  been  seen 
sitting  by  his  wife,  who  could  see  into  the  engine  room 


FIG.    I.     SHOWING    THE    COMPLETE   DESTRUCTION    OF   THE  R.    B.    GROVER   PLANT  .<,ND    FLIGHT  OF   THE    BOILER. 


fisted  iron  and  charred  embers  of  the  once  four-story 
r\'. 

According  to  the  statement  of  the  night  engineer, 
the  exploded  boiler  was  used  for  the  first  time  early 
Sunday  morning,  after  laying  idle  all  winter,  in  order 
to  wash  out  the  other  boiler.  The  boiler  as  far  as  the 
night  man  knows  was  in  good  condition  and  con- 
tained sufficient  water  when  he  was  relieved  by  the  day 
engineer. 

Engineer  Rockwell's  body  was  not  found  for  about 
24  hours  after  the  explosion,  when  the  headless  trunk 
of  the  unfortunate  engineer  was  found  under  a  mass 
of  bricV,  earth  and  embers.    The  body  was  laying  head 


from  her  residence.  .\t  that  time  he  was  leaning  back 
in  the  chair  with  his  hands  clasped  behind  his  head,  a 
favorite  position  with  engineers  when  taking  things 
easy. 

It  is  stated  by  Channing  Howard,  who  was  em- 
ployed as  head  shipper  by  the  R.  B.  Grover  Co.,  that 
at  7:35  o'clock  on  the  morning  of  the  explosion  he 
went  to  the  boiler  room  to  borrow  an  oil  can,  wiiicfa 
he  took  to  his  department,  and  after  using  it  returned 
it  to  Mr.  Rockwell.  On  his  first  visit  to  the  boiler 
room,  engineer  Rockwell  was  working  with  his  fires; 
on  the  second  visit  he  was  sitting  in  his  chair  talking 
to  a  friend,  who  appears  to  have  been  Mr.  J.  P.  Gibbs, 
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assistant  engineer  at  the  sewerage  pumping  station, 
who  left  the  boiler  room  a  few  minutes  before  the  ex- 
plosion. He  states  that  the  steam  was  below  tlie  safety 
limit,  and  that  there  was  plenty  of  water  in  the  water 
glass  at  that  time.  There  is  little  doubt  that  the  boiler 
contained  plenty  of  water ;  this  is  quite  evident  from 
the  fact  that  the  fusible  plug  was  all  right.  The  force 
of  the  explosion  also  indicates  sufficient  water. 

Mrs.  Rockwell,  the  widow  of  the  dead  engineer, 
states  that  her  husband  had  been  afraid  of  the  old 
boiler  for  some  months,  as  he  did  not  consider  it  fit  for 
use  with  a  high  pressure  and  did  not  like  the  idea  of 
running  it  at  such  a  high  pressure  as  was  necessary  in 
order  to  do  the  work.     Mr.  Rockwell  operated  under 


conUined  140  3-inch  tubes,  16  feet  long.  The  safety 
valve  was  a  5-inch  lever  valve,  the  feedwater  entering 
at  the  top  in  the  usual  manner  through  a  feedpipe 
lyj  inches  in  diameter.  The  boiler  had  a  grate  surface 
of  36  square  feet.  The  high  pressure  boiler,  not  in 
operation  at  the  time  of  explosion,  was  also  72  inches  in 
diameter,  but  was  more  strongly  constructed  than  the 
one  which  exploded,  being  made  with  butt  joints.  It 
contained  138  3-inch  tubes,  18  feet  long  and  was  al- 
lowed to  carry  125  pounds  steam  pressure. 

It  is  evident  that  the  accident  is  one  for  which  no 
one  can  be  held  responsible.  The  boiler  had  been  in- 
spected internally  once  each  year  and  externally  every 
three  months.     The  last  internal  inspection  was  made 


FIG.  «.     THE  PLATE  WHICH  GAVE  WAY. 


THE  UPPER   END  SHOWS    WHERE    THE    PLATE   CRACKED   ALONG   THE   RIVET 
HOLES. 


a  first  class  engineers'  license,  and  had  been  employed 
as  engineer  for  about  12  years. 

There  were  two  boilers  in  the  boiler  room,  one  lay- 
ing north  and  south,  which  was  the  old  one  which  ex- 
ploded. The  other  boiler  laying  at  a  right  angle  to 
the  first  was  a  new  one,  built  in  1903.  Of  the  two 
boilers,  one  was  used  as  a  high  pressure,  and  the  other 
a  low  pressure ;  both  were  built  by  Edward  Kendall  & 
Sons,  Cambridge.  Mass.,  who  are  well-known  man- 
ufacturers of  return  tubular  boilers.  The  low  pressure 
boiler,  the  one  that  exploded,  was  built  in  1891.  It  was 
constructed  with  doubled  riveted  lap  joint  seams  and 
was  allowed  to  operate  at  90  pounds  steam  pressure 
which  was  supposed  to  be  safe  with  that  kind  of 
seam.     It  was  72  inches  in  diameter,  17  feet  long  and 


Dec.  28,  1904,  and  the  last  external  inspection  Feb.' 
24,  1905,  at  which  time  the  boiler  was  found  to  be  in 
good  condition  and  fully  equipped  with  all  of  the  neces- 
sary appliances.  The  verdict  of  the  Hartford  Steam 
Boiler  Inspection  &  Insurance  Company's  inspector  is 
that  the  cause  of  the  explosion  was  due  to  an  old  flaw 
in  the  plate  as  shown  in  Figs.  8  and  9.  This  was  also 
the  finding  of  the  coroner's  inquest.  As  will  be  seen, 
the  crack  started  on  the  inner  side  of  the  outer  plate 
and  extended  along  the  rivet  holes.  Figs.  2  and  3,  and 
therefore  was  practically  impossible  to  detect. 

Accidents  of  this  kind  are  not  at  all  infrequent  with 
boilers  having  lapped  riveted  seams.  In  some  instances 
such  a  crack  will  develop  and  make  its  presence  known 
by  "  weeping "  through  the  brick  work  covering  the 
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Fia  8.     ANOTHER  VtEW  SHOWING  THE  OTHER  END  OK  THE  I'LATE   AND  THE   POINT  OF  RUPTURE  ALONG  THE   LONGl- 

TUUINAI-   ROWS   OF   RIVETS    WHICH    ARE   STILL   IN    PLACE. 


FIG.  4.     THE  EXPLODED  BOILER  AT  THE  HOOD  HOUSE.  154  FEET  FROM  ITS  SETTING. 
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boiler;  but  in  the  case  of  this  boiler,  it  is  said  there 
was  nothing  whatever  to  indicate  the  presence  of  such 
a  crack.  The  flaw  was  in  the  seam  of  the  fourth  sec- 
tion of  the  boiler  which  was  completely  blown  away, 
as  is  shown  in  illustrations.  Figs.  4  and  5. 

When  the  boiler  exploded  it  went  through  the  front 
of  the  boiler  house  and  traveled  about  154  feet  to  its 
resting  place  shown  in  Fig  4.  The  course  of  its  flight 
is  shown  in  Fig.  10.  All  of  the  tubing  was  drawn  out 
of  the  rear  head  and  went  with  the  boiler.  So  great 
was  the  force  of  the  explosion  that  the  plate  compris- 


a  point  5  feet  from  the  first  floor,  as  shown  in  Fig.  12. 
After  passing  through  the  house  it  cut  off  a  tree  6 
inches  in  diameter,  cut  oflF  the  top  of  a  wagon  standing 
in  the  yard  beyond,  and  landed  in  the  side  of  the  frame 
house  occupied  by  a  Mr.  Hood,  penetrating  the  side 
of  the  building  about  a  third  of  its  length  and  knock- 
ing the  house  bodily  three  feet  from  its  foundation, 

Fig-  4- 

The  boilers  of  the  Grover  factory  were  not  subject 
to  the  inspection  of  the  district  police,  as  they  came 
under  section  2  of  chapter   105  of  the  revised  laws, 


THEY  PULLED  OUT  OF  THE  RE.\R  HEAD. 


ing  the  fourth  section  was  flattened  out  almost  as 
straight  as  the  day  it  came  from  the  rolling  mill,  as 
shown  in  Figs.  2  and  3.  The  flattened  plate  was  found 
within  the  demolished  boiler  house,  while  the  rear  head 
of  the  boiler  was  only  a  short  distance  away.  Figs. 
6  and  11  show  how  the  rear  head  and  braces  were  bent 
by  the  force  of  the  explosion. 

The  force  of  the  explosion  blew  the  boiler  northward 
through  the  side  of  the  engine  room,  and  taking  an  up- 
ward direction  cut  through  the  upper  portion  of  Engi- 
neer Rockwell's  residence,  tearing  away  the  roof  over 
the  kitchen  and  a  section  of  the  roof  and  house  down  to 


4 

ses  or 


which  is  as  follows :  "  Whosoever  owns  or  uses 
causes  to  be  used  a  steam  boiler,  excepting  boilers 
upon  locomotives,  in  private  residences,  under  the 
jurisdiction  of  the  United  States  or  under  the  periodi- 
cally guaranteed  inspection  of  companies  which  have 
complied  with  the  laws  of  the  commonwealth,  boilers 
used  exclusively  for  agricultural,  horticultural  and 
creamery  purposes  or  boilers  of  less  than  three  horse- 
power, shall  annually  report  to  the  chief  of  the  dis- 
trict police  the  location  of  such  steam  boiler." 

It  is  the  practice  in  shoe  manufactories  to  store  gaso- 
line, naphtha,  etc.,  in  small  sheds  in  the  yard  to  comply 
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with   the  fire   insurance  rules.     Just   the  amount  of  on  fire  by  flying  coals  and  red  hot  bricks  when  the 

naphtha,  gasoline  and  cement  which  is  highly  inflam-  hoilcr  exploded.     An  explosion  of  naphtha   followed 

mable.  and  other  fluids  of  explosive  nature  stored,  is  that  of  the  boiler,  and  sheets  of  naphtha  flames  were 

not  known.     At  the  time  of  the  explosion  it  is  prob-  thrown  upon  the  building,  which  in  an  instant  became 


AS    TO    THE     CAUSE   OF   TUH  E.KI'LUSIO.N. 
TURED    PL.\TE. 


.\  XE.\R   VIEW  OF  THE  RUP- 


able  that  not  less  than  two  barrels  were  on  hand,  and 
in  the  naphtha  house,  which  was  constructed  of  wood 
and  was  nothing  more  than  a  shanty.  This  shed  was 
tituated  directly  behind  the  boiler  house,  and  was  set 


a  roaring  furnace.  Had  it  not  been  for  this  it  is  not 
likely  that  the  number  of  lives  los^t  would  have  been 
more  than  one-fourth  as  great.  When  the  explosion 
occurred,  the  side  of  the  building  next  to  the  boiler 
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room  was  crushed  like  an  egg' shell,  pinning  down  the 
helpless  inmates  under  beams  and  machinery,  their 
torture  being  relieved  only  by  death.  To  add  to  the 
horror  another  building  containing  naphtha  caught  fire, 

I  FIG. 

^H  and  in  15  minutes  after  the  boiler  exploded,  a  second 
"    explosion  of  naphtha  took  place,  shooting  hundreds  of 
gallons  of  the  liquid  over  the  factory,  producing  an 
even  more  appalling  and  frightful  spectacle.     Another 


SHOWl.VG  now  IMPOSSIBLE  IT  W,\S  TO  HAVE  DIS- 
COVERED THE  CRACK. 


OOOOOOQOO 


FIG.    ».     DOTTED   LINES   SHOW   CRACK   EXTENDING    ALONG 

THE  RIVET  HOLES  ON  THE  UNDER  SIDE  OF  THE 

OUTSIDE  PLATE. 


factor  in  the  destruction  was  that  of  the  water  tank 
situated  on  the  roof  of  the  factory,  which  in  falling 
caused  the  factory  to  collapse,  thus  pinning  down 
many  persons. 


■i(llllllltl||;ull 
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FIG.    :0.     COURSE    OF    THE    BOILER.     THE    DARK    PORTION 
SHOWS  THE  PORTION  OF  THE  FACTORY  WHICH  COL- 
LAPSED AND   WHERE  THE  LOSS  OF   LIFE 
OCCURRED. 

The  testimony  given  at  the  inquest  held  by  District 
Attorney  Asa  P.  French  brings  out  some  very  interest- 
ing matter,  which  is  of  great  importance  to  engineers. 
The  testimony  in  substance  is,  that  boiler  manufactur- 


ers, inspectors  and  engineers  agree  that  the  lap  joint 
t\  pe,  the  kind  of  boiler  used  in  this  factory,  is  unsafe ; 
this  statement  was  made  again  and  again.  In  the  ver- 
dict which  was  reached  District  Attorney  French  is 
quoted  as  saying :  "  It  seems  to  me  it  was  due  to  a 
danger  peculiar  to  this  type  of  boiler,  a  structural 
danger  such  as  the  experts  have  described.     If  any 


! 


FIG.   11.     ANOTHER  VIEW    Ui     IHE   HEAR   HEAD.  ^m 

one  is  morally  responsible  it  would  seem  to  be  the  man 
who  devised  this  particular  style  of  boiler."  ^ 

The  testimony  given  by  Edward  Kendall,  the  gray-fl 
haired    boiler    manufacturer    who   made    the    Grover  ~ 
boiler,  was  to  the  effect  that  his  firm  had  not  made 
such  a  boiler  for  8  or  10  years,  and  that  the  boiler  was 
made  of  steel  with  a  lap  joint.    In  examination  he  had 


\ 


FIG. 


li.     ENGINEER    ROCKWELL'S    HOUSE    SHOWING    ROOB 
DEMOLISHED  BY  THE  BOILER  IN  ITS  FLIGHT. 


found  evidence  of  a  crack  in  the  under  side  of  the 
upper  lap  which  was  hidden  by  the  inside  of  the  lower 
lap  of  the  seam,  as  it  was  between  the  outside  edge  of 
the  plate  and  the  rivet.  Fig.  7  shows  an  expert  mak- 
ing an  examination  of  the  ruptured  plate. 

The  boiler  inspector  for  the  Hartford  Steam  Boiler 
Inspection  &  Insurance  Co.,  W.  W.  Preston,  testified 
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that  he  inspected  the  boiler  February  24,  giving  it  an 
external  inspection,  while  the  inspection  of  December 
28  was  an  internal  inspection.  He  failed  to  present 
any  reports  stating  the  condition  of  the  boiler  at  that 
time.  His  opinion  as  well  as  that  of  other  boiler  ex- 
perts was  that  the  lapped  seam  boiler  is  going  out  of 
use  and  deservedly  so,  because  of  the  high  pressures 
demanded  of  tliem,  and  that  they  are  not  considered 
the  safest  type  of  boiler.  It  seemed  to  be  the  general 
opinion  that  cracks  like  the  one  which  caused  the  ex- 
plosion are  apt  to  take  place  after  comparatively  short 
service,  although  it  may  be  years  before  they  are  known 
to  exist. 

If  the  investigation  has  proved  anything,  it  has 
proved  that  the  thousands  of  boilers  of  this  type  now 
in  use  in  the  State  of  Massachusetts  and  elsewhere  are 
dangerous  and  that  the  only  types  of  boiler  of  the  re- 
nt tubular  design  which  may  be  termed  safe  are 
;tiiose  having  butt  or  strap  seams.  It  is  evident  that 
as  each  year  passes  these  boilers  become  more  danger- 
ous. If  it  were  possible,  laws  should  be  passed  pre- 
venting the  use  of  this  type  of  boiler  especially  in  man- 
ufacturing localities  where  there  is  a  liability  of  such 
a  fearful  loss  of  life. 

No  evidence  was  presented  at  the  inquest  tending 
to  show  that  any  person  or  persons  were  criminally 
liable,  but,  as  said  before,  it  emphasizes  the  fact  that 
the  explosion  was  due  to  a  danger  peculiar  to  the  lap 
joint  type  of  boiler  in  which  a  structural  danger  such 
as  has  been  described  and  a  danger  that  is  common  to 
ithis  type  of  boiler,  was  the  cause.  It  js  a  danger  most 
'difficult  to  detect  and  therefore  all  the  more  danger- 
ous. Tlie  inquest  also  proved  that  the  hints  and  insin- 
uations which  have  appeared  against  the  dead  engi- 
neer, David  W.  Rockwell,  are  unfounded. 


REPRESENTATIVE  MEN  FROM  THE 
ENGINE  ROOM. 

The  subject  of  this  sketch,  Mr.  James  Sumner  Fitts, 
can    well   be  termed  a  representative  man    from   the 
■ine  room.     Mr.  Fitts  was  bom  at  Seekonk,  Rhode 
.lid,  March  1 1,  1856. 

At  an  early  age  he  was  compelled  to  support  him- 
self; ihis  he  did  by  doing  chores  around  a  farm,  which 
made  it  necessary  for  him  to  attend  evening  school  in 
order  to  educate  himself. 

Mr.  Fitts  in  this  way  fitted  himself  for  the  Poly- 
technical  School  of  Worcester,  Mass.,  entering  the 
-chool  when  16  years  of  age. 

After  working  his  way  through  this  school  he  en- 
tered the  employ  of  the  Rhode  Island  Locomotive 
works,  where  he  learned  the  machinist  trade  which  has 
been  a  great  benefit  to  him  during  the  years  he  has 
been  a  steam  engineer.  After  staying  with  this  firm 
three  years,  he  entered  the  employ  of  the  Boston  & 
Providence  Railroad  where  he  remained  for  a  period 
of  five  years. 

He  relinquished  this  position  to  go  with  the  George 
H.  Corliss  Co.  as  their  chief  engineer,  running  their 
large  shop  engine.  After  serving  in  this  capacity 
for  six  years  he  went  out  as  an  erecting  engineer  for 
the  same  concern,  and  during  the  time  he  followed  this 
line  of  work  he  superintended  the  erection  of  some  of 
the  largest  steam  plants  in  this  country'.  After  a  time 
he  was  requested  to  come  to  New  Bedford,  Mass.,  bv 


the  management  of  the  Wamsutta  Mills  on  a  job  that 
would  require  about  ten  days'  work.  This  happened 
something  like  eleven  years  ago,  but  Mr.  Fitts  is  still 
in  their  employ  holding  the  position  of  chief  engineer. 
The  plant,  five  mills,  represents  the  largest  combined 
plant  in  this  section  of  the  country. 

While  a  practical  up-to-date  steam  engineer  Mr. 
Fitts  can  trutii fully  be  called  a  self  made  man,  and  is 
an  acknowledged  leader  among  the  engineers  of  this 
city. 

He  is  one  of  the  past  presidents  of  Massachusetts 


M.MF.S  SUMNER  FITTS. 

No.  7  N.  A.  S.  E.  and  was  its  first  president  after  the' 
association  was  reorganized,  ant!  has  now  held  the 
office  of  recording  secretary  for  several  years.  Mr. 
Fitts  is  much  interested  in  the  educational  features  of 
the  association,  is  a  man  of  sterlinj^  qualities,  and  with 
such  a  record  behind  him  should  be  a  shining  example 
for  young  engineers  who  are  seeking  to  reach  the  top 
rung  of  the  ladder. 


Helping  Themselves. 

Acting  on  the  old  saying  that  "  God  helps  those  who 
help  themselves,"  farmers  around  Monroe,  Mich.,  have 
been  loading  their  wagons  with  coal  from  the  cars 
of  the  Detroit,  Monroe  &  Toledo  electric  railroad. 
Having  no  other  place,  the  road  is  nightlv  filled  with 
loaded  cars  of  coal.  The  farmers  rejoiced  over  the 
prospect  of  cheap  coal  all  the  winter,  but  the  railroad 
is  making  some  investigations,  and  the  way  they  quote 
the  old  saying  is  "  God  help  those  who  help  themselves, 
if  we  catch  them."  —  Exchange. 
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Readers  are  cordiallv  requested  to  contribute  to  this  department.  We 
pay  for  all  letters  used.  'Write  as  you  would  to  a  friend,  or  as  you 
would  talk.  Correct  spellins  and  perfect  grammar  are  unnecessary. 
Interesting  experiences,  new  kinks  and  ways  of  doinff  work,  comment 
on  other  letters  and  articles  on  subjects  pertaining  to  the  production, 
transmission  and  use  of  power  are  acceptlble.  Illustrations  add  to  the 
value  of  dewriptive  articles.  Plain  pencil  sketches  are  sufficient.  Bach 
sheet  should  bear  the  names  of  the  article  and  the  author.  We  want  to 
hear  from  YOU. 


Removing  a  Broken  Follower  Bolt. 

Editor  of  the  Engineers'  Review: 

A  few  days  ago  after  taking  the  piston  head  out  of 
my  engine,  I  broke  one  of  the  follower  bolts  while 
tightening  it  up,  but  an  examination  showed  it  had 
been  cracked  part  way  through  at  some  previous  time. 
The  difficulty  of  getting  the  screwed  part  which  came 
just  ilUsh  with  the  piston  head,  out,  arose. 

I  decided  the  best  and  in  fact  about  the  only  way  in 
which  the  bolt  could  be  got  out  was  to  cut  a  slot  in  the 
end  similar  to  that  found  in  screw  heads.  Then  I  got 
a  piece  of  J^-inch  iron  bar  about  2  inches  wide,  and 
had  it  bent  as  shown  at  E,  and  a  hole  drilled  in  each 
end ;  one  for  the  stud  bolt,  the  other  being  tapped  for 
a  bolt  having  a  slot  in  the  end.  A  piece  of  steel  was 
obtained  and  made  like  a  screwdriver  at  both  ends,  be- 
ing long  enough  to  reach  from  the  broken  bolt  to  the 
screw  in  the  knee,  which  was  screwed  up  as  far  as  it 
would  go  and  the  end  of  the  screwdriver  held  in  place 
by  means  of  a  piece  of  tape.  When  all  was  ready,  a 
wrench  was  put  on  the  center  of  the  screwdriver  and 
turned  so  as  to  screw  the  broken  bolt  out  and  at  the 
same  time  screw  out  the  bolt,  as  the  screwdriver  fitted 


FIG.  1.    METHOD  OF  REMOVING  A  BROKEN  FOLLOWER  BOLT. 


in  the  slot.  I  consider  this  a  very  good  way  to  remove 
such  difficult  screws. 

Wanting  to  speed  up  one  of  our  engines  about  10 
revolutions,  and  not  caring  to  wait  until  a  new  pulley 
could  be  obtained,  I  decided  to  lag  the  old  pulley  on 
the  governor  spindle  with  leather,  as  I  figured  that  a 
pulley  J^-inch  larger  would  give  the  desired  speed  to 
the  engine  and  at  the  same  time  keep  the  governor  re- 
volving at  the  right  speed. 

To  do  this  I  got  a  piece  of  J^-inch  belt  and  shaved 
the  ends  down  after  cutting  the  piece  3  inches  longer 


than  the  length  necessary  to  lap  around  the  face  of  the 
pulley.  By  shaving  each  end  of  the  leather  ij/^ -inches 
from  the  end  on  a  bevel,  the  lagging  was  made  to  lap 
around  the  pulley  smooth  and  without  a  lump  at  the 
joint.  The  lagging  was  then  glued  to  the  face  of  the 
pulley  and  the  two  ends  together.  To  make  sure  the 
lagging  would  not  slip,  two  holes  were  drilled  and 
tapped  for  two  flat-headed  machine  screws  which  were 
screwed  in  through  the  lagging  after  the  holes  had  been 
countersunk  so  the  governor  belt  would  not  cut  on 


FIG.  2.     L.\GGED  PULLEY. 

them.  The  screws  on  the  underside  of  the  pulley  rim 
were  headed  over  and  so  prevented  from  working  out. 
The  pulley  and  the  way  the  lagging  is  put  on  is  shown 
in  Fig.  2. 

When  the  engine  was  started  up  everything  worked 
as  expected,  and  we  saved  the  expense  of  a  new  pulley, 
besides  getting  the  additional  speed  out  of  the  engine. 

A.  B.  Askers. 


A  Misunderstanding  of  Things. 

Editor  of  the  Engineers'  Review : 

There  is  an  old  saying,  "What  strange  things  we 
see  when  we  don't  have  a  gun."  This  was  brought  to 
mind  by  a  newspaper  account  of  a  boiler  explosion 
which  occurred  a  few  weeks  ago.  The  reporter  started 
out  by  saying  that  it  was  one  of  the  worst  disasters 
which  occurred  in  that  section  of  the  country  for  many 
years  and  stated  that  a  24-horscpower  "  engine  "  was 
the  cause  of  the  disaster,  and  that  the  building  where 
this  "  boiler  "  was  located  was  totally  destroyed.  He 
also  states  that  the  "  explosion  was  thought  to  have 
been  caused  by  cold  water  being  put  in  the  boiler  when 
the  boiler  was  quite  hot,  as  the  safety  valve  did  not 
blow  out  the  engine."  It  was  claimed  that  as  water 
from  the  bank  had  been  used  for  the  engine,  that  "  sed- 
iment from  the  water  had  so  covered  the  safety  valve 
that  the  pressure  failed  to  blow  it  out." 

I  don't  know  exactly  what  the  reporter  had  in  mind 
from  the  above.  Of  course  if  the  engine  exploded, 
that  settled  it,  but  if  it  was  the  boiler  it  was  a  horse 
of  another  color,  but  it  would  seem  advisable  for 
newspaper  reporters  to  either  study  up  on  the  ques- 
tion of  engineering,  or  let  someone  report  the  matter 
who  can  tell  the  difference  between  a  boiler  and  an  en- 
gine explosion.  According  to  the  reporter's  version  of 
the  affair,  the  theory  that  putting  cold  water  into  a  hot 
boiler  will  not  explode  it  is  knocked  out  entirely,  be- 
cause he  explicitly  states  that  those  in  a  position  to 
know  thought  that  the  cold  water  was  at  the  root  of 
the  trouble.  I  am  glad  to  know  that  the  safety  valve 
did  not  "  blow  out  the  engine  "  because  such  an  occur- 
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rence  would  have  been  disastrous  without  doubt,  al- 
though just  what  bearing  it  has  upon  the  matter,  I 
don't  know. 

There  is  one  thing  evident  and  it  is  this:  the  users 
of  steam  boilers  around  in  that  vicinity  had  better  not 
use  water  from  the  bank  if  there  is  enough  sediment 
in  it  to  cover  up  the  safety  valve  so  that  the  pressure 
will  not  blow  it  out.  If  there  was  as  much  sediment  in 
the  boiler  as  all  that,  it  is  a  wonder  it  didn't  blow  up 
before  it  did. 

If  the  report  were  given  in  a  way  that  was  at 
all  sensible,  we  would  probably  read  that  a  boiler 
exploded  and  that  the  water  used  in  the  boiler  was 
of  such  a  nature  as  to  cause  an  excessive  amount 
of  scale  to  accumulate  in  it  and  that  the  accumulation 
had  been  so  extensive  as  to  entirely  stop  up  the  blow- 
off  pipe  so  that  when  the  blowoff  valve  was  opened 
the  pressure  in  the  boiler  was  not  sufficient  to  blow  out 
the  mass  of  scale.  Taking  the  matter  all  in  all,  leav- 
ing aside  the  humorous  mistakes  of  the  reporter  or  the 
showing  of  his  ignorance,  whichever  it  may  have  been, 
there  is  an  object  lesson  in  the  above  which  emphasizes 
the  fact  that  a  boiler  should  be  cleaned  out  at  proper 
intervals  and  that  the  blowoflf  valve  should  not  be  neg- 
lected. 

Another  version  of  the  affair  in  another  paper 
shows  more  common  sense  when  it  says  that  the  boiler 
house,  which  was  a  temporary  structure,  was  housing 
an  old  boiler  which  had  been  used  before  the  shaft 
was  being  sunk  and  that  it  was  doing  temporary  duty 
until  the  new  boiler  which  was  on  the  grounds  could 
be  put  in  place.  The  probability  is  that  it  is  a  case  of 
an  old  boiler  being  forced  to  work  with  a  pressure 
which  should  not  be  carried  in  anything  but  a  new 
boiler,  and  that  the  explosion  was  simply  caused  by 
natural  results,  that  is,  the  boiler  was  not  strong 
enough  to  stand  a  pressure  of  90  to  100  pounds. 

Wiper. 


Homemade  Lubricator  Attachment. 

Editor  of  the  Engineers'  Review : 

I  have  been  much  interested  in  the  Idea  Exchange 
and  have  read  it  each  month  with  both  pleasure  and 
profit  until  at  last  it  occurred  to  me  that  I  was  reaping 
a  considerable  benefit  from  the  ideas  and  experiences 
of  others  without  contributing  anything  for  the  com- 
mon good.  So  I  will  now  try  and  help  along  with  a 
trifle  or  two. 

In  a  former  issue  "A.  Loafer"  gives  a  sketch 
of  an  arrangement  for  using  a  hand  oil  pump  as  a 
lubricator  filler,  and  among  other  claims  for  it  says  it 
does  away  with  the  spilled  water  in  emptying  the  lu- 
bricator reservoir.  It  occurs  to  me  that  the  water  of 
condensation  will  have  to  be  disposed  of  in  some  way 
before  he  can  pump  oil  into  the  lubricator,  as  I  can't 
figure  out  how  he  is  going  to  displace  this  water  with 
the  oil  from  the  pumps  except  in  the  usual  way.  Per- 
haps he  can  enlighten  us  on  the  subject. 

The  following  sketch  and  text  will  explain  my  lu- 
bricator kink  and  it  is  homemade,  too,  out  of  such 
materials  as  one  can  always  find  lying  around  with 
the  possible  exception  of  the  valves.  I  have  found 
this  scheme  to  save  quite  a  quantity  of  oil  in  the  course 
of  a  month ;  more  especially  on  the  pumps,  as  one  will 


almost  invariably  find  small  lubricators  on  them.  As 
they  have  to  be  filled  quite  often,  a  good  deal  of  oil 
is  spilled  unavoidably.  However,  this  outfit  works 
equally  well  on  large  and  small  engines,  pumps,  or  on 
both  in  any  combination  you  choose. 

I  make  a  tank  of  suitable  size,  (I  use  one  holding  5 
gallons)  out  of  a  short  length  of  pipe  of  large  diam- 
eter with  the  ends  capped,  or  with  flanges  turned  to 
fit,  and  riveted  and  calked  like  a  boiler  head.  This  I 
place  in  any  convenient  place,  in  my  case  under  the 
cylinder  as  at  B  in  the  sketch.  I  run  the  steam  pipe 
A  to  the  bottom  of  the  tank  B,  providing  valves  to  shut 
off  steam  and  also  to  drain  through  the  valve  D  when 
filling. 

From  the  top  of  B  the  pipe  C  is  connected  to  the 


LUBRICATOR  AND  ATTACHMENTS. 


bottom  of  an  ordinary  lubricator  and  is  attached  where 
the  drain  plug  is  ordinarily  placed.  The  sight  feed 
glass  on  the  lubricators  is  used  as  it  was  before,  i.  *., 
to  control  the  supply  to  the  cylinders.  A  short  nipple 
with  valve  and  funnel  as  shown  is  provided  for  filling 
the  tank  B.  This  outfit  can  be  used  for  one  or  half  a 
dozen  engines  or  pumps  by  carrying  an  oil  supply  pipe 
to  the  lubricators  on  each  in  the  manner  shown.  When 
your  tank  is  practically  empty  of  oil  you  can  shut  off 
the  valve  controlling  the  supply  to  the  lubricator  and 
they  being  full,  will  supply  the  cylinders  while  you 
refill  the  tank.  The  small  amount  of  water  accumu- 
lating in  them  will  find  its  way  to  the  tank  when  you 
again  open  communication  between  them. 

W.  Y.  Oming. 
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Exhaust  Steam  for  Heating. 

Editor  of  the  Engineers'  Review : 

I  see  that  Mr.  Naylor  and  others  have  written  their 
views  on  the  question  of  heating  by  live  steam  and 
hot  air,  as  well  as  exhaust  steam.  Mr.  Naylor  thinks 
that  the  hot  air  system  is  the  best  and  most  economical, 
and  while  I  do  not  care  to  dispute  his  statement,  as  he 
doubtless  has  tried  other  methods  of  heating,  I  wish  to 
present  a  few  facts  relating  to  heating  by  exhaust 
steam. 

In  the  majority  of  steam  plants  operating  in  manu- 
facturing plants  as  well  as  in  office  and  power  blocks, 
the  simple  noncondensing  engine  is  used  which  de- 
livers some  10  per  cent  of  the  heat  of  the  steam  in  the 
form  of  power  and  wastes  the  remaining  90  per  cent 
in  the  form  of  exhaust  steam. 

Anything  that  can  be  saved  is  of  value  and  this  has 
been  demonstrated  in  all  of  the  great  industries  of  the 
country  and  is  exemplified  in  a  very  striking  manner  by 
the  methods  used  by  some  of  the  great  packing  houses 
of  the  West,  where  nothing  is  allowed  to  go  to  waste, 
but  all  the  by-products  are  saved  and  utilized  for  some 
purpose.  The  exhaust  steam  from  a  noncondensing 
engine  is  a  by-product  which  can  be  utilized  for  some 
purpose  or  other. 

In  every  plant  where  the  manager  has  a  particle  of 
wisdom,  something  of  this  by-product  is  saved  by  using 
a  feedwater  heater.  By  this  process  it  is  safe  to  say 
that  another  10  per  cent  of  the  heat  delivered  by  the 
boiler  is  utilized,  which  leaves  a  valuable  by-product 
of  fully  80  per  cent  to  be  thrown  away  and  wasted, 
and  in  this  waste  we  see  what  represents  a  large  por- 
tion of  the  operating  expenses.  If  some  operators  of 
steam  plants  could  be  made  to  see  and  realize  just  how 
much  money  they  have  thrown  away  in  the  last  10 
years,  they  would  be  candidates  for  an  asylum. 

Not  only  is  the  steam  allowed  to  go  to  waste,  but 
nearly  all  of  the  water  evaporated  is  also  thrown  away, 
which  must  be  replaced  by  fresh  water.  If  this  could 
be  alleviated  the  expense  of  feedwater  would  be  re- 
duced and  the  trouble  with  dirty  boilers  would  be 
avoided. 

In  order  to  heat  bv  exhaust  steam  it  must  be  con- 
ducted rapidly  through  the  pipes  which  are  insulated  to 
prevent  radiation  where  heat  is  not  required  and  not  in- 
sulated in  the  portions  of  the  building  requiring  heat. 
Exhaust  steam  should  also  be  used  without  placing 
any  back  pressure  against  the  engine,  because  every 
fraction  of  a  pound  of  back  pressure  is  a  serious  detri- 
ment to  the  efficiency  of  a  steam  plant  and  it  detracts 
from  the  load  carrying  capacity  of  the  engine.  It  is 
said  that  every  5  pounds  of  back  pressure  means  that 
1-7  of  the  engine  power  is  thrown  away.  When  ex- 
haust steam  heating  is  employed  the  system  must  be 
so  arranged  that  the  heat  circulation  may  be  under  ab- 
solute control  in  order  to  supply  a  suitable  heat  for 
varying  temperatures;  therefore  regulation  and  ability 
to  furnish  a  mild  heat  in  ordinary  weather  and  an  ex- 
tra amount  in  very  severe  weather  is  a  very  important 
feature. 

There  are  several  ways  of  arranging  exhaust  steam 
heating  systems.  One  is  to  deliver  direct  to  the  main 
steam  pipe,  driving  the  steam  through  the  pipes  by 
carrying  a  back  pressure  against  the  engine  furnishing 
the  exhaust.  With  this  system  all  the  condensation  is 
lost,  together  with  the  heat  in  the  condensed  steam 


which  is  something  like  140  d^^ees,  in  most  cases. 
Then  again,  all  condensation  of  any  live  steam  that 
may  be  used  at  times  when  there  is  an  insufficiency  of 
exhaust  is  also  thrown  away  which  makes  another  im- 
portant loss. 

Of  course  there  are  cases  where  this  water  of  con- 
densation is  caught  in  traps  and  returned  to  the  boiler, 
but  there  is  the  accompanying  danger  from  oil  with 
the  serious  results  which  are  well  known  to  every 
engineer. 

When  it  comes  to  a  heating  system  using  exhaust 
steam  it  would  seem  that  a  system  which  requires  the 
aid  of  a  vacuum  pump  is  most  satisfactory  and  at  the 
same  time  the  most  economical.        L.  M.  Wentzel. 


Regulating  Valve. 

Editor  of  the  Engineers'  Review : 

The  plant  I  am  running  has  an  open  heater  with 
an  overhead  tank  connected  to  the  heater  by  a  i-inch 
pipe.  The  water  runs  from  the  tank  to  the  heater  by 
gravity  and  was  regulated  by  a  globe  valve  and  as 
my  pump  would  vary  in  speed,  the  water  would  run 
either  too  fast  or  too  slow,  which  was  very  annoy- 
ing. So  taking  an  old  i-inch  angle  valve  I  filed 
the  thread  from  off  the  stem,  so  it  would  lift  instead 
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VALVE  AS  APPLIED  TO  THE  HEATER. 

of  turning,  and  by  attaching  a  lever  to  the  stem  it 
would  extend  beyond  the  side  of  the  heater.  I  tapped 
a  ^-inch  hole  in  the  heater  and  after  making  a  gal- 
vanized can  5  inches  in  diameter  and  16  inches  long, 
I  connected  it  to  the  heater  by  a  ^-inch  pipe  which 
gives  the  water  level  in  the  can  as  is  in  the  heater. 
1  then  put  a  float  in  the  can  and  ran  a  No.  9  wire 
from  the  float  to  the  lever  on  the  valve.  The  float 
closes  the  valves  before  it  gets  too  much  water,  and 
when  the  water  lowers  a  little  it  opens  and  lets  the 
water  in.    The  apparatus  is  shown  in  the  illustration. 

Wm.  Webster. 


See^  Himself  as  Others  See  Him. 

Editor  of  tlie  Engineers'  Review: 

On  page  29  of  the  March  Review,  F.  H.  wants  to 
know  what  caused  the  bulge  on  the  mud  drum  of  the 
boilers  which  are  under  his  care.  In  the  first  place  I 
don't  like  the  way  the  boilers  are  piped  together;  in 
fact  I  never  had  much  use  for  a  mud  drum  on  any 
boiler.  As  to  the  direct  cause  of  the  bulge  it  would 
seem  to  be  a  case  of  lamination  on  the  plates  due  to 
poor   work   in   the   construction  in  the  rolling  mill. 
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n  this  is  the  cause  no  amount  of  care  on  the  part 
e  engineer  can  prevent  the  plates  from  separating 
the  part  of  the  plate  next  to  the  fire  bulging  out. 
were  F.  H.  I  would  drill  a  hole  through  that  bulge 
satisfy  myself  as  to  the  real  condition  of  the  plate, 
if  the  plate  has  blistered,  have  it  cut  out  and  the 
:  remedied  with  a  patch. 

last  I  am  able  to  see  myself  as  others  see  me.  S. 
nith  on  page  29  of  the  March  issue  has  presented 
i?ith  a  looking  glass  and  for  the  first  time  I  see 
If  in  my  true  light.  He  says  that  in  an  emergency 
ly  kind  I  would' be  practically  useless  and  of  no 
:  whatever.  Perhaps  Mr.  Smith  is  right,  I  can't 
or  a  certainty,  because  I  have  never  had  what  I 
i  call  an  emergency,  although  I  have  worked  in 

fairly  good  sized  plants.  In  fact  I  never  had  a 
is  accident  in  my  life  and  don't  look  for  one,  if 
md  attention  can  prevent  it.  I  have  always  main- 
1  that  ftie  engineer  who  is  always  having  trouble 
his  plant  is  either  careless  and  neglectful,  or  he 

know  his  business. 

s  so  easy  to  sit  down  and  write  to  the  paper  what 
rould  do  in  case  this  or  that  happened,  but  it  is  all 
yrot,  because  no  one  knows  what  he  would  do 

something  comes  up.  I  have  seen  men  so  rattled 
hey  couldn't  tell  you  their  name,  didn't  know  how 
got  where  they  were,  and  so  what  is  the  use  of 
ig  out  in  black  and  white  and  undertaking  to  tell 

one  would  do  in  case  of  an  accident.  I  will 
ly  admit  that  I  don't  know  what  I  would  do. 
e  thing  I  am  pretty  sure  of  and  that  is  that  I 
d  certainly  look  out  for  No.  i  before  I  allowed 
sad  to  be  split  open  from  a  fragment  of  a  flywheel, 
:o  be  called  a  dum  fool  for  my  trouble,  after  they 
lanted  grass  seed  over  me. 
now  it  would  be  sort  of  heroic  to  have  a  tomb 
over  one's  grave,  made  in  the  shape  of  a  broken 
eel  or  having  the  brave  engfineer  grasping  the 
le  wheel  with  a  chunk  of  wheel  rim  hitting  him  in 
;ad,  while  his  knees  give  away  and  an  expression 
5  face  that  says  I  die  that  my  employer  may  not 
to  buy  a  new  engine.  It  would  be  nice  to  have 
ngineers'  lodge  come  and  bear  you  tenderly  to 
St  "  fireroom,"  and  to  know  that  the  funeral  ex- 
5  would  be  paid  out  of  the  small  insurance  from 
isociation,  but  as  far  as  I  am  concerned  I  would 
•  have  the  boss  get  a  new  engine  and  at  the  same 
illow  me  to  eat  three  square  meals  a  day,  even  if 
have  to  earn  them  in  another  place, 
n  afraid  that  Mr.  Smith  has  been  reading  of  the 

locomotive  engineers  who  meet  death  with  their 
on  the  trottle  for  the  sake  of  the  passengers  in 
ain  behind,  but,  brother  Smith,  I  have  railroad 
ience  enough  to  know  that  when  the  engineer 
jump  when  he  sees  trouble  ahead  it  is  because  he 

doesn't  have  time  to  do  so,  or  because  he  thinks 
is  a  better  chance  of  his  coming  out  whole  by 
g  in  the  cab.  It  isn't  because  he  wants  to  pose  as 
»,  and  I  reckon  the  same  holds  good  in  stationary 
:e.  F.  G.  Peck. 


that  was  said  regarding  the  method  of  securing  eccen- 
tricts  is  correct  and  it  seems  strange  to  me  that  the 
eccentrics  are  not  designed  in  such  a  way  as  to  leave 
a  hub  the  same  as  an  ordinary  pulley  in  which  to  put 
the  set  screw.  Of  course  there  are  some  designs  of 
engines  in  which  this  would  not  be  practical,  but  in  a 
gCKKi  many  it  would,  and  the  added  cost  of  metal  and 
labor  to  get  an  eccentric  ready  for  an  engine  shaft 
would  not  be  worth  mentioning. 

The  repair  of  the  eccentric  put  me  in  mind  of  an 
eccentric  strap  repair  which  I  had  occasion  to  make 
some  time  ago.  As  shown  in  the  illustration,  the  crack 
occurred  at  C,  on  the  right  side  of  the  outside  strap  and 
while  the  crack  had  not  extended  entirely  through 
the  metal  when  it  was  discovered,  it  was  of  such  a 
nature  as  to  make  it  unsafe  to  operate  without  being 
repaired.  In  this  case  the  outside  surface  of  the  eccen- 
tric strap  was  nearly  flat,  being  slightly  rounded,  which 
made  the  job  much  easier  than  if  the  strap  had  been 
ribbed. 

Repair  was  made  by  bending  a  flat  bar  of  iron,  D,  E 


Repaired  Eccentric  Strap, 
of  the  Engineers'  Review : 

as  much  interested  in  the  letter  by  F.  Davis  in 
bruary  issue  on  page  21,  especially  regarding  the 
B  repaired  a  cracked  eccentric.    I  also  think  all 


ECCENTRIC   STRAP   .\S    REI.NFORCED. 

and  F,  the  blacksmith  concaving  the  inner  surface  to 
fit  the  strap.  The  iron  was  then  bent  as  shown,  leav- 
ing a  slight  clearance  at  D  and  F,  in  order  to  permit 
the  ends  to  be  drawn  up  tight  by  the  bolts.  This  made 
a  repair  which  was  nearly  as  efficient  as  the  original 
strap  and  did  good  work  until  another  was  secured 
which  was  placed  in  position  more  as  a  precautionary 
measure  than  from  actual  necessity. 

I  heartily  agree  with  "  A.  Loafer  "  on  page  39  in 
regard  to  having  enough  boilers  in  a  steam  plant.  I 
have  been  fortunate  enough  or  unfortunate  enough, 
whichever  way  you  choose  to  put  it,  to  work  in  a  num- 
ber of  plants,  both  large  and  small,  and  I  never  have 
yet,  with  one  exception,  found  a  plant  which  had  suffi- 
cient boiler  and  engine  capacity.  The  exception  was 
a  government  power  plant,  and  I  have  no  doubt  but 
that  it  is  overloaded  in  either  the  engines  or  boilers 
by  this  time. 

I  have  noticed  that  steel  plate  around  boiler  rooms 
which  comes  in  contact  with  coal  deteriorates  much 
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faster  than  any  other  plate,  and  this  same  will  be  found 
true  regarding  the  steel  beams  which  support  water 
tube  boilers  where  they  are  exposed  to  the  gases  from 
the  furnace.  I  do  not  know  what  the  chemical  action 
is,  but  I  suppose  it  is  caused  by  the  sulphur  in  the  coal 
and  smoke.  In  our  plant  we  have  the  coal  bin  directly 
in  front  of  a  battery  of  three  boilers,  with  a  sliding 
steel  door  which  can  be  lowered  or  lifted  as  coal  in 
the  bin  demands.  When  the  bin  is  full,  or  nearly  so, 
the  sliding  door  is  practically  down  as  far  as  it  will  go, 
and  as  a  consequence  coal  has  laid  against  it.  Chem- 
ical action  took  place  to  such  an  extent  that  the  door 
became  so  thin  that  there  was  danger  of  its  giving 
away,  letting  the  whole  pile  out  in  the  fireroom.  The 
way  we  remedied  this  for  the  time  being  was  to  put 
metal  strips  across  as  braces,  but  the  time  is  not 
far  distant  when  a  new  door  will  have  to  be  procured. 
The  same  thing  occurs  in  the  hoppers  of  the  stokers 
which,  of  course,  are  kept  full  of  coal  and  we  have 
noticed  that  the  metal  plates  have  deteriorated  very 
fast.  We  found  also  upon  examining  the  beams  which 
support  the  boiler  that  they  have  scaled  off  considera- 
ble, and  it  is  an  easy  matter  to  take  a  knife  and  in  run- 
ning it  up  the  beam,  scale  off  pieces  a  quarter  as  large 
as  your  hand  and  over  i-64-inch  thick.  I  think  this 
detei^ioration  is  caused  from  the  sulphur  in  the  smoke 
from  the  furnace.  If  other  boilers  are  affected  in  the 
same  way  as  ours,  it  seems  to  me  it  is  a  proposition  for 
the  manufacturers  of  boilers  supported  by  metal  beams 
to  take  under  consideration.  B.  S.  Drekers. 


Boiler  Feeding  With  a  Trap. 

Editor  of  the  Engineers'  Review : 

The  question  of  boiler  feeding  has  been  taken  up 
by  the  boys  more  or  less,  but  I  am  of  the  opinion  that 
there  is  a  little  more  to  the  subject  than  has  been 
brought  out.  While  different  kinds  of  pumps  have 
been  debated  upon,  and  the  relative  merits  of  each  up- 
held by  the  advocates  of  each,  several  points  in  regard 
to  feeding  a  boiler  have  not  been  touched  upon  at  all. 

It  seems  to  me  that  capacity  and  reliability  are  the 
most  essential  points  to  consider  when  deciding  upon 
a  boiler  feeding  apparatus.  I  have  seen  a  few  steam 
plants  that  did  not  operate  a  pump  or  other  feed- 
ing device  because  the  pressure  in  the  water  main  was 
higher  than  the  steam  pressure  in  the  boiler.  This  is 
a  condition  that  is  rather  unusual,  however.  The  gen- 
eral method  is,  as  all  well  know,  to  use  a  feed  pump  of 
some  kind,  but  the  pump  or  inspirator  is  not  absolutely 
necessary  in  order  to  operate  a  steam  plant. 

I  stepped  into  a  plant  the  other  day  and  found  the 
engineer  had  piped  up  a  Bundy  steam  trap  to  feed  his 
boiler  with,  and  it  was  doing  good  work.  The  only 
thing  to  watch  was  that  the  check  valves  did  not  get 
to  leaking,  as  that  interfered  in  the  working  of  the 
trap. 

By  looking  at  the  illustration,  it  will  be  seen  that 
the  feeding  is  automatic  as  the  trap  will  work  just  as 
long  as  there  is  water  to  feed  into  the  boiler  and 
steam  to  trip  the  trap.  The  construction  of  the  trap 
is  shown  also  the  piping  to  the  heater  where  the  water 
was  heated  by  the  exhaust  steam  from  the  engine. 
Every  one  knows  that  this  trap  works  with  the  bowl 
.or  receiver  swinging  on  the  trunnions  A  and  B,  and 
balanced  by  means  of  the  weight  C;  the  swinging  of 
the  rcciiver  working  the  valve  D  on  the  steam  i)ipe  /. 


The  water  from  the  heater  enters  the  bowl  F,  through 
the  pipe  G,  and  the  hollow  trunnion  B.  As  soon  as  tibe 
water  in  the  bowl  becomes  sufficient,  it  overbalances 
the  weight  C,  and  the  bowl  descends  until  it  rests  on 
the  frame  H.  This  motion  causes  the  valve  D  to  open. 
This  allows  steam  to  pass  from  the  boiler  to  the  bowl 
through  the  hollow  trunnion  A,  to  the  upper  part  of 
the  bowl  by  means  of  a  curved  pipe  running  from  the 
trunnion  to  that  part  of  the  bowl  on  the  inside. 

This  of  course  subjects  the  water  in  the  bowl  to  the 
same  pressure  as  that  in  the  boiler,  and  as  the  trap 
is  located  on  top  of  the  boiler,  the  water  runs  into  it  by 
gravity,  through  the  trunnion  B  and  the  discharge 
pipe  extending  out  from  the  pipe  G.  When  the 
water  has  been  discharged,  the  weight  C  draws  the 
bowl  upward  ready  for  filling  again.  With  most  traps, 
there  is  an  escape  pipe  for  the  steam  that  is  left  in  the 
trap  after  discharging  the  water  to  the  boiler,  and  this 
valve  is  opened  when  the  trap  returns  to  the  filling  po- 
sition. In  the  case  that  I  saw,  however,  the  engineer 
said  that  he  did  not  allow  the  steam  to  escape  into  the 
air  as  there  was  no  need  of  doing  so,  because  the  in- 


BOILER   FEEDING  WITH  A  TR.\P. 

coming  water  condensed  the  steam  as  soon  as  it  got 
into  the  receiver  on  the  bowl. 

It  will  be  seen  by  the  sketch  that  the  feed  and  dis- 
charge pipes  are  provided  with  a  check  valve  each. 
They  are  to  prevent  the  return  of  the  watet  to  the 
heater  when  the  bowl  receives  steam  from  the  boiler, 
and  to  keep  the  water  in  the  boiler  while  the  trap  is 
filling. 

This  trap  was  fed  by  water  from  the  town  water 
main  which  was  about  65  pounds  pressure.  It  did 
away  with  a  pump,  or  rather  the  operating  of  a  pump, 
and  the  waste  of  steam  that  goes  with  it,  as  the  water 
flowed  to  the  trap  through  the  heater,  and  entered  the 
boiler  at  a  temperature  higher  than  it  would  if  the 
pump  had  been  used.  This  is  quite  evident  when  it 
is  seen  that  the  steam  used  for  operating  the  trap  is 
condensed  and  returned  to  the  boiler  again  without  loss, 
as  the  heat  is  given  to  the  ingoing  feedwater. 

I  hardly  think  that  the  idea  would  work  in  a  plant 
where  the  boiler  was  doing  hard  work,  but  in  plants 
of  one  boiler  and  a  light  load,  it  seems  to  me  that  the 
scheme  might  be  worked  in  a  successful  manner. 

I.  J.  Manley. 

Shaking  Grates. 

Editor  of  the  Enjjinecrs'  Review : 

When  we  sit  down  and  read  the  letters  that  appear 
in   the   different  engineering  journals   we  often  run 
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across  some  queer  statements  or  at  least  those  which 
appear  to  the  reader  that  way,  and  often  a  sober  con- 
sideration of  the  matter  fails  to  bring  any  enlighten- 
ment as  to  the  meaning  of  the  author.  Such  an  in- 
stance occurs  in  the  letter  by  Chas.  Yacky  on  page  12 
of  the  January  issue.  In  his  statement  regarding 
shaking  grates  he  says  that  he  believes  the  less  the 
shaking  grate  is  used,  the  better  off  one  is,  and  that 
by  using  a  slice  bar  less  ashes  are  made. 

I  have  tried  to  reconcile  this  statement  with  actual 
practice  and  have  failed.  I  have  had  some  experience 
with  shaking  grates  and  up  to  the  present  time  I  have 
not  been  able  to  see  wherein  they  are  an  ash  producer. 
I  fail  to  see  how  the  burning  of  a  particular  grade  of 
coal  can  make  any  difference  as  to  the  amount  of  ash 
no  matter  what  kind  of  a  grate  it  is  burned  upon  as 
long  as  it  is  not  proportioned  so  as  to  allow  particles  of 
coal  to  fall  through  and  mingle  with  the  ash.  This 
of  course  would  be  a  waste,  but  with  the  proper  work- 
ing of  the  shaking  grate  there  is  little  need  of  doing 
this.  If  a  man  does  not  know  how  to  use  a  shaking 
g^ate  of  course  he  can  bring  about  a  waste  of  fuel, 
but  as  to  an  increase  in  the  ash  accumulation,  I  cannot 
see  how  this  can  be  brought  about.  I  should  consider 
it  a  piece  of  folly  to  have  a  good  shaking  grate  under 
a  boiler  and  then  discard  it  using  the  old-fashioned 
slice  bar,  which  not  only  causes  more  work  to  the 
fireman,  but  does  not  allow  of  such  a  thorough  clean- 
ing of  ashes  from  the  grates. 

I  have  an  idea  that  Mr.  Yacky  has  not  been  using 
his  shaking  grates  as  they  were  intended  and  perhaps 
it  will  not  be  out  of  place  to  tell  the  readers  of  the 
Review  how  I  use  this  type  of  g^ate.  When  I  start 
in  the  morning  the  fires  are  raked  out  as  with  any 
ordinary  grate,  having  been  banked  in  the  ordinary  way 
over  night.  The  fires  are  allowed  to  burn  until  no  re- 
flection of  the  live  coal  shows  down  through  the 
grates,  when  the  bar  is  put  in  place  and  the  grates 
shaken  until  the  first  live  sparks  fall  through  into  the 
water  in  the  ashpit.    That  is  all  there  is  to  it.    There 


FIG.  1.     ROPE  SWAB. 

would  be  a  waste  of  coal  undoubtedly  if  the  operation 
of  shaking  was  continued  until  quantities  of  live  coal 
came  through  the  grates.  This,  however,  is  not  at  all 
necessary  as  all  that  is  wanted  is  to  clear  the  grates 
of  ash. 

I  am  in  favor  of  water  in  the  ashpit  for  the  reason 
that  it  prevents  the  clinker  forming  into  a  solid  mass 
on  the  grate,  and  if  any  one  is  troubled  with  this  he 
will  find  relief  by  the  use  of  water. 

As  most  every  one  in  their  letters  winds  up  by  giving 
one  or  two  kinks  which  they  use  around  their  engine 
room  I  will  do  the  same.  Some  years  ago  I  got  the 
idea  from  somebody  or  somewhere  of  making  a  swab 
such  as  shown  in  Fig.  i.  It  took  a  little  experiment- 
ing, however,  for  me  to  find  out  all  the  particulars  re- 
garding it.  The  original  information  was  to  get  a 
piece  of  rope  about  i-inch  in  diameter  and  after  tying 


one  end  cut  off  a  piece  about  6  or  8  inches  long  and 
then  tie  the  other  end  to  prevent  unraveling.  Nothing 
was  said,  however,  about  the  kind  of  rope  to  use  and 
that  is  where  the  trouble  came  in.  I  first  got  a  piece 
of  ordinary  Manila  rope,  but  I  found  that  it  was  more 
like  wire  brush  than  anything  else  and  failed  to  act 
as  a  good  soft  polishing  swab.  After  a  few  trials  I 
discovered  that  such  a  swab  could  be  made  from  ordin- 


FIG.  2.     WATER  GLASS  CUTTER. 

ary  cotton  clothes  line,  taking  about  five  lengths,  un- 
braiding  them  and  then  twisting  all  the  strands  to- 
gether, wrapping  as  shown.  This  made  a  good  soft 
swab  and  one  that  operated  very  satisfactorily. 

Another  little  device,  which  I  made  is  for  cutting  off 
gage  glasses.  I  have  tried  the  old  scheme  of  wrap- 
ping a  string  around  the  glass  after  soaking  in  kero- 
sene and  then  setting  fire  to  the  string  and  putting 
the  end  of  the  glass  into  a  pail  of  water,  trusting  to 
luck  that  it  might  crack  off  where  desired.  As  a  rule, 
however,  it  did  not  crack  anywhere  near  where 
wanted.  Then  there  was  another  method  of  taking 
a  match  and  after  wetting  the  brimstone  end,  scratch 
around  on  the  inside  of  the  glass  where  it  is  desired  to 
cut  it  and  then  apply  a  lighted  match  to  the  outside. 
Sometimes  this  would  work  and  sometimes  it  wouldn't. 

The  little  article  in  Fig.  2,  is  nothing  more  than  a 
piece  of  round  J^-inch  tool  steel  bent  and  brought 
to  a  sharp  point  as  shown,  and  then  tempered  in  oil. 
A  gage  collar  was  made  as  shown  at  A,  having  a  pro- 
jection at  one  end  to  more  than  cover  the  end  of  the 
glass.  The  gage  is  held  in  place  by  the  screw.  The 
glass  is,  say  ^-inch  longer  than  is  required.  The 
gage  A  is  slipped  up  on  the  cutter  until  it  is  just  yi- 
inch  from  the  cutting  point,  then  by  turning  the  in- 
strument around  on  the  glass,  it  will  be  found  to  act 
nearly  as  good  as  a  first  class  diamond. 

Edward  C.  Kennedy. 


Something  About  Pumps, 

Editor  of  the  Engineers'  Review : 

Although  considerable  has  been  written  in  the  Re- 
view recently  regarding  pumps  and  their  troubles, 
there  still  remain  a  few  points  which  have  not  been 
touched  upon  that  I  am  aware  of.  There  is  one  thing 
regarding  setting  of  boiler  feed  puinps  that  is  usually 
omitted  and  that  is  regarding  the  height  from  the 
floor.  As  a  rule  they  are  set  either  on  the  floor  of  the 
engine  or  boiler  room,  or  in  other  instances  on  a  foun- 
dation which  comes  a  few  inches  above  the  floor.  In 
my  opinion  the  pump  should  be  placed  on  a  brick 
foundation,  high  enough  to  be  comfortable  to  the  man 
in  charge,  so  that  they  will  be  in  a  position  for  easy 
repairing  and  overhauling  when  necessary.  Every 
engineer  will  admit  that  it  is  very  little  amusement 
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for  one  to  try  to  stand  on  his  head  while  trying  to  see 
the  inside  of  a  cylinder,  which  is  practically  what  he 
has  to  do  when  the  pumps  are  located  on  the  floor.  I 
have  kept  this  in  mind  when  having  occasion  to  place 
a  new  pump  and  have  always  seen  to  it  that  the  foun- 
dation was  built  high  enough  so  that  a  man's  head 
would  come  about  level  with  the  pump  cylinder  if  he 
were  kneeling  down. 

Another  thing  I  have  noticed  is,  that  there  is  usually 
considerable  drip  from  the  stufHngbox  and  sometimes 


from  the  cylinder  pet-cocks,  which  makes  a  sloppy, 
nasty  mess  around  the  pump  and  foundation.  In  sev- 
eral instances  I  have  adopted  the  following  with  ex- 
cellent results.  I  have  a  galvanized  iron  pan  made  as 
shown  in  section  in  Fig.  i,  the  section,  however,  be- 
ing exaggerated  in  order  to  give  a  clear  idea  of  the 
shape  of  the  pan.  As  the  pan  has  a  lip  all  around, 
it  is  impossible,  of  course,  for  the  water  to  overflow 
unless  the  drain  pipe  becomes  clogged. 

The  holes  for  the  anchor  bolts  are  made  a  snug  fit 
and  rubber  washers  placed  over  the  anchor  bolts  be- 
tween the  pan  and  the  pump  legs.  Then  when  the 
nuts  are  screwed  down  on  the  bolts  the  rubber  rings 


FIG.  2.     BABBITT  BUSHING  FOR  PACKING. 

act  as  packing  and  make  a  water  tight  joint  around  the 
bolts.  At  one  end  a  drain  pipe  is  solderea  in  as  shown 
which  is  connected  to  a  waste  pipe  and  allowed  to 
run  outside  of  the  building.  As  the  pan  is  placed 
in  a  position  so  as  to  be  lower  at  the  left  hand  end,  the 
water  drains  out  at  once  and  the  annoyance  of  having 
a  wet  and  filthy  foundation  is  done  away  with. 

Another  little  trouble  I  had  with  a  pump  may  be 
worth  the  reading  at  least,  also  the  way  in  which  a 


remedy  was  found.  In  this  case  the  pump  was  a  boiler 
feed  having  a  square  water  packing.  This  packing 
would  not  last  any  length  of  time  and  gave  consider- 
able trouble.  When  the  pump  was  opened  particles  of 
packing  would  be  found  obstructing  the  discharge 
valves.  In  order  to  do  away  with  this  I  cast  a  babbitt 
ring  around  the  spider  and  turned  the  babbitt  to  fit  the 
water  cylinder.  Three  grooves  were  also  turned  in  the 
ring  just  J^-inch  square  to  receive  the  half-inch  square 
hard  fibre  packing  which  was  forced  into  these  grooves 
tight.  By  doing  this  I  found  that  my  troubles  had  dis- 
appeared and  I  had  no  more  packing  lodging  in  the  dis- 
charge valves.    Fig.  2  shows  how  the  job  was  done. 

The  recent  letter  by  W.  Deming  discussing  lubrica- 
tors vs.  force  feed  pumps  was  interesting.  In  my  ex- 
perience, I  have  never  had  any  particular  difficulties 
with  the  way  my  lubricators  have  worked,  nothing  oc- 
curring out  of  the  ordinary  more  than  might  be  ex- 
pected.   I  have  also  had  my  ups  and  downs  with  the 


FIG.    S.     LUBRICATOR   AND    OIL    PUMP   AS    CONNECTED. 

force  feed  pump,  but  on  the  whole  I  find  that  they  give 
good  satisfaction  and  can  be  relied  upon. 

In  my  own  plant  I  have  both  the  force  feed  pump 
and  the  lubricator  attached  to  the  same  engine.  When 
I  came  to  the  plant  I  found  that  the  oil  pump  was  being 
operated  while  the  lubricator  was  hid  away  in  the  cor- 
ner of  the  cupboard  where  it  remained  until  one  day 
the  force  feed  pump  became  clogged  up  for  some  rea- 
son or  other  when  I  found  I  had  no  way  of  getting  oil 
into  the  cylinder.  Happily  the  trouble  was  overcome  in 
a  short  time  before  any  dahiage  was  done  to  the  cylin- 
der or  the  engine.  It  taught  me  a  lesson,  however, 
that  two  ways  of  doing  a  thing  are  better  than  one 
when  it  comes  to  a  cylinder  lubrication,  therefore  I 
connected  up  the  lubricator  as  in  the  ordinary  case 
and  the  force  feed  as  shown  in  the  illustration. 
Fig.  3,  which  had  before  discharged  into  the  lower 
connection  formerly  used  by  the  lubricator.  In  this 
way  I  could  operate  either  the  lubricator  or  the  oil 
pump  or  both  if  desired,  and  from  that  time  on  felt 
secure  against  any  interruption  of  the  proper  lubrica- 
tion of  the  cylinder.  A.  E.  Akers. 


Pressure  on  Valve  Disks. 
Editor  of  the  Engineers'  Review : 

In  reading  a  recent  number  of  the  Review  I  came 
across  the  statement  made  by  R.  D.  that  he  thought 
if  the  valves  had  pressure  under  the  disk  instead  of 
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above,  it  would  remedy  to  a  great  extent  that  trouble- 
some feature  of  scale  settling  upon  the  valve  seat  of 
the  blowoff  valve.  He  further  asks  for  readers  to 
give  reasons  why  the  blowoff  valve  should  have  the 
pressure  above  the  seat.  As  no  one  has  up  to  this 
time  answered  the  question,  I  thought  perhaps  a  few 
words  on  the  subject  might  not  come  amiss. 

I  have  never  been  able  to  determine  a  reason  that 
would  cause  anyone  to  decide  upon  putting  a  blowoff 
valve  or  any  other  valve  in  a  steam  line,  having  the 
pressure  come  above  the  disk  and  the  only  reason  I 
have  ever  heard  as  an  argument  in  favor  of  such  a 
procedure  was  that  in  case  the  valve  disk  became  dis- 
engaged from  the  valve  stem  it  would  fall  off,  and  in 
all  probability  close  the  valve,  which  according  to  the 
opinions  of  those  favoring  this  method  is  just  what 
is  required.  I  can  cite  instances  where  an  occurrence 
of  this  kind  would  not  only  have  caused  inconvenience 
but  would  have  shut  down  five  dynamos  in  so  doing. 

In  the  instance  referred  to  it  was  the  throttle  valve 
of  an  Armington  &  Sims  high  speed  engine  to  which 
were  belted  five  arc  light  dynamos,  three  machines  be- 
ing belted  from  one  flywheel,  while  two  were  belted 
to  the  wheel  containing  the  governor.  In  this  in- 
stance the  disk  of  the  throttle  valve  worked  loose  and 
fell  down  into  the  steam  chest  where  it  snuggled  up 
in  one  comer  and  did  no  damage  to  the  piston  valve. 
It  was  not  known  that  the  disk  had  worked  loose  un- 
til an  attempt  was  made  to  stop  the  engine  in  the  morn- 
ing, when  the  trouble  was  discovered.  The  engine 
was  shut  down  by  means  of  a  stop  valve  in  the  steam 
line. 

Here  is  an  instance  where  if  the  steam  had  been 
coming  against  the  valve  disk,  the  probabilities  are  that 
the  steam  pressure  from  the  boiler  would  have  forced 
the  disk  against  the  valve  opening  in  such  a  manner  as 
to  partly  if  not  wholly  shut  off  the  steam  which  would 
have  put  out  200  arc  lights. 

For  my  part  I  belibve  the  common  sense  way  to 
place  a  valve  in  a  steam  line  is  to  have  the  pressure 
come  below  the  valve  disk.  There  are  several  reasons 
for  this  which  to  me  are  important  ones.  The  main 
reason  is  that  the  valve  stem  can  be  packed  in  case 
of  leakage  at  any  and  all  times  without  cutting  off  the 
whole  line  of  steam  piping,  and  this  I  have  found  a 
convenience  in  a  good  many  instances.  Another  rea- 
son is  the  fact  that  when  the  valve  is  closed  there  is  no 
pressure  upon  the  packing  around  the  valve  stem,  and 
it  therefore  lasts  longer.  I  do  not  take  much  stock 
in  the  assertion  that  there  is  less  pressure  upon  the 
valve  cap  when  the  steam  comes  under  the  disk  than 
when  it  is  on  top  because  it  stands  to  reason  that  there 
must  be  as  much  pressure  on  the  valve  cap  due  to  the 
stress  on  the  valve  stem  screw  in  keeping  the  valve  disk 
in  place  against  the  pressure  under  the  disk,  as  there 
would  be  from  the  steam  itself.  In  all  probability 
there  is  a  little  more,  although  it  might  be  in  favor 
of  the  steam  pressure  if  the  matter  was  figured  on 
a  scientific  basis,  because  there  would  be  less  area  for 
the  steam  to  work  against  when  coming  against  the 
valve  disk  than  when  exerting  its  pressure  against  the 
valve  cap. 

The  letter  by  W.  H.  Bechtold  on  page  16  of  the  Feb- 
ruary issue  relative  to  the  thump  which  a  certain  en- 
gine had,  the  cause  of  which  was  finally  located  in  the 
key  in  the  flywheel  brings  to  mind  one  or  two  instances 


which  have  happened  in  my  experience. 

One  of  the  first  Corliss  engines  that  I  was  fortunate 
enough  to  operate  was  a  Sioux  City,  and  a  better  en- 
gine I  never  want  to  run,  but  it  had  a  sharp  thump 
and  click  at  each  revolution.  We  keyed  up  the  pillow 
block,  the  outboard  bearing,  crankpin  brasses,  cross- 
head,  crosshead  shoes,  and  about  everything  else  we 
could  think  of.  One  Sunday  we  concluded  to  give  the 
engine  a  thorough  overhauling  and  see  if  it  were  not 
possible  to  locate  the  sound.  As  we  had  already  gone 
over  the  bearings,  etc.,  we  started  in  this  time  with  the 
flywheel,  starting  first  with  the  nuts  and  bolts  which 
were  put  through  the  rim  where  the  wheel  was  joined, 
but  these  were  found  as  tight  as  it  were  possible  to 
make  tliem.  The  hub  bolts,  however,  we  found  were 
loose  and  after  tightening  them  up  as  tight  as  we 
could  with  a  wrench  made  for  that  purpose  and  about 
6  feet  of  2^  inch  pipe  on  the  handle,  we  found  that 
when  we  started  up  the  click  had  practically  disap- 
peared, although  there  was  a  slight  sound.  We  knew, 
however,  we  were  on  the  right  track  and  that  eventu- 
ally we  would  be  able  to  remove  it  entirely. 

E.  F.  Wettstein. 


Putting  Water  into  a  Hot  Boiler. 

Editor  of  the  Engineers'  Review : 

Although  many  think  differently  as  to  the  effect  of 
putting  cold  water  into  a  hot  boiler,  I  know  it  is  a 
dangerous  practice.  I  know  of  a  case  where  the 
water  was  allowed  to  fall  below  the  water  line,  while 
the  boiler  was  in  operation,  and  afterwards  pumped  up 
to  two  gages,  with  no  serious  trouble  just  at  that  time, 
but  later  on  the  boilers  were  consigned  to  the  old  iron 
pile  on  account  of  this  one  cause.  When  it  comes  to 
heating  a  boiler  red  hot,  and  then  introducing  cold 
water,  I  think  the  idea  absurd.  I  must  say  that  I  can- 
not believe  that  the  firebox  of  the  lo-horsepower  boiler 
was  heated  red  hot  when  the  water  was  introduced,  or 
there  would  have  been  something  doing  just  at  that 
particular  time,  as  has  been  stated  by  one  of  your 
readers. 

If  anyone  has  doubts  just  try  a  little  experiment  for 
himself,  and  I  think  that  possibly  he  may  change  his 
mind.  Just  pour  a  little  water  on  a  red  hot  stove  and 
notice  the  immense  volume  of  steam  it  will  make,  or 
heat  a  medium-sized  iron  bar  and  plunge  it  in  a  tub  of 
water  and  just  notice  the  explosion  that  takes  place. 

Should  the  water  introduced  to  the  red  hot  boiler  not 
cause  an  explosion,  the  heat  alone  would  destroy  the 
tensile  strength  of  the  boiler.  .  ,  C.  J.  P. 


Keeping  Up  Steam  Over  Night. 
Editor  of  the  Engineers'  Review : 

It  is  no  uncommon  thing  to  go  into  a  fire  room  and 
in  conversation  with  the  engineer  have  him  state  that  he 
finds  it  an  impossibility  to  keep  any  steam  over  night, 
and  he  can't  explain  the  reason  why.  His  next  door 
neighbor  has  no  trouble,  and  has  plenty  of  steam  when 
he  gets  around  in  the  morning. 

Now,  if  one  boiler  will  keep  up  steam  all  night  with 
a  banked  fire,  another  boiler  ought  to  do  the  same,  and 
if  it  does  not  there  is  a  good  and  sufficient  reason.  In 
one  steam  plant  it  may  be  that  there  are  valves  on  one 
or  more  steam  lines  which  have  become  so  worn  that 
they  will  allow  all  the  steam  in  the  boiler  to  leak  as 
well  as  what  steam  may  form  during  the  night.    A 
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good  evidence  of  this  is  the  fact  that  the  pipes  will  be 
nearly  full  of  water  the  next  morning  and  the  water 
in  the  glass  down  to  the  bottom  gage.  When  this  is 
the  case,  it  is  an  easy  matter  to  prevent  the  leak  and 
at  the  same  time  have  plenty  of  steam  in  the  morning. 

Another  cause  is  the  way  the  boiler  setting  has  been 
built.  If  the  walls  of  the  building  and  the  side  wall 
or  walls  are  one  and  the  same,  it  will  be  found  that  the 
temperature  of  the  furnace  will  be  influenced  to  a  con- 
siderable extent,  and  more  so  in  the  winter  months. 
This  is  because  the  cold  has  direct  communication  with 
the  boiler  setting,  and  therefore  has  no  protection 
against  zero  weather.  When  a  boiler  is  so  placed,  the 
engineer  has  little  or  no  remedy  for  preventing  the  loss 
of  steam  over  night. 

Another  cause  is  allowing  cold  air  to  enter  the  boiler 
furnace  while  the  fires  are  banked.  This  is  a  practice 
which  is  indulged  in  more  than  is  generally  supposed, 
and  is  a  practice  which  will  eventually  lead  to  leaky 
tubes  in  the  rear  head  if  not  leaky  seams,  or  perhaps 
both. 

This  letting  in  of  cold  air  will  be  found  principally 
in  plants  having  some  kinds  of  mechanical  stokers. 


I>EVICE   FOR   STOPPING  UP  THROAT  OF  STOKER. 

when  the  fires  are  banked.  In  fact,  some  makers  of 
mechanical  stokers  claim  that  the  air  let  in  through 
their  device  will  do  no  harm  to  a  boiler,  but  it  is  evi- 
dent that  boilers  equipped  with  these  kinds  of  stokers 
will  not  hold  their  steam  over  night  and  the  reason  has 
been  proven  without  doubt  that  it  is  due  to  the  cold 
air  which  is  drawn  in  through  the  furnace. 

I  know  of  a  case  where  a  boiler  was  equipped  with 
a  Brightman  stoker.  The  engineer  found  it  impossible 
to  keep  any  steam  over  night  and  could  not  understand 
why.  Here  is  the  reason :  \\'hen  the  fires  were  banked 
for  the  night,  a  space  the  length  of  the  stoker  and  about 
5  inches  wide  was  left  for  the  cold  air  to  draw  into  the 
furnace,  and  as  the  stack  had  no  damper  in  it  there  was 
about  a  20-mile  breeze  going  up  under  the  boiler  all 
night.     Is  it  any  wonder  the  boiler  did  not  hold  steam  ? 

Ia  another  plant  the  boiler  was  equipped  with  a 
Brightman  stoker  and  the  engineer  had  trouble  in 
keeping  up  steam  over  night.  The  tubes  in  the  rear 
head  also  gave  more  or  less  trouble  through  leaking. 
This  state  of  affairs  had  evidently  been  going  on  for 
some  time,  as  the  engineer  upon  taking  charge  of  the 


plant  found  the  tubes  caked  with  magnesia,  etc  The 
tubes  were  rolled,  and  a  device  made  as  shown  in  the 
illustration  at  D.  It  is  nothing  more  than  a  piece  of 
thin  sheet  galvanized  iron  cut  of  a  sufficient  size  to 
fit  over  the  opening  or  throat  of  the  stoker  to  prevent 
the  air  from  rushing  into  the  furnace  all  night.  It  is 
stiffened  by  a  strip  of  thin  wood  about  one  inch  wide 
and  j4-inch  thick  running  lengthwise  as  at  F.  The 
manner  in  which  the  opening  is  covered  over  is  shown 
at  E.  Since  this  idea  has  been  in  operation  there  has 
been  plenty  of  steam  in  the  morning,  and  it  has  taken 
less  coal  to  get  up  steam,  because  practically  no  coal 
is  used  in  getting  the  steam  up  to  working  pressure. 
In  fact,  before  the  fire  is  in  condition  to  carry  the  load, 
the  boiler  will  be  blowing  off.  A  Loafer. 


Noises  in  Steam  Plants. 

Editor  of  the  Engineers'  Review : 

I  presume  it  is  a  well  known  fact  that  some  steam 
plants  are  operated  in  a  far  more  noiseless  manner 
than  others.  In  some  plants  it  cannot  be  helped,  and 
in  others  it  can.  One  of  the  greatest,  or  perhaps  it 
would  be  better  to  say  the  only  objection  engineers 
have  to  the  engine  having  dashpots  for  closing  their 
steam  valves  is  the  continual  swish,  swish  of  the  dash- 
pots  twice  every  revolution.  This  is  one  of  the  noises 
which  can  be  avoided  in  case  the  engfine  has  not  been 
equipped  with  what  is  known  as  the  noiseless  dashpot. 
In  my  plant  I  had  a  set  of  dashpots  which  made  a 


FIG.  1.     DASHPOTS  PIPED  BELOW  THE  FLOOR. 

most  disagreeable  noise,  and  I  determined  to  get  rid 
of  it  if  I  could.  I  therefore  piped  the  dashpots  as 
shown  in  Fig.  i,  so  that  the  pipes  ran  down  through 
the  floor  and  under  ground,  ended  in  a  pit  away  from 
the  engine  room,  and  that  noise  bothered  me  no  more. 

Another  noise  was  caused  by  the  valve  stem  hole  in 
the  bonnet  B,  Fig.  2,  being  bored  too  large,  which 
allowed  the  stem  to  lift  every  time  it  was  engaged  to 
the  hook  block,  and  when  the  block  let  go  there  was 
a  clicking  noise  that  was  somewhat  disagreeable.  In 
order  to  stop  this,  I  removed  the  bonnet  and  had  the 
hole  bored  out  larger  and  bushed  down  to  the  proper 
size.  This  not  only  stopped  the  noise,  but  removed  a 
tendency  of  the  valve  stem  to  break  because  of  the 
strain  put  upon  it. 

In  another  case,  the  noise  was  with  a  duplex  pump. 
Every  time  one  side  moved  from  one  end  of  the  cylin- 
der to  the  other,  there  was  a  click,  which  was  located 
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in  a  loose  key  as  shown  at  L,  Fig.  3.  Another  key  was 
made  of  soft  steel  and  driven  in  place,  and  another 
noise  was  stopped. 

I  was  much  interested  in  R.  W.  Turner's  letter  about 
scale,  in  a  late  issue,  and  it  strikes  me  that  the  idea 
advanced  is  that  something  is  wanted,  not  to  eat  off 
the  scale  from  the  boiler  shell,  but  something  which 
will  "  cause  the  scale  to  decay  or  crumble  to  pieces  so 


FIG.  2.     BUSHED  BONNET. 

that  it  can  be  washed  out,  when  the  boiler  is  blown 
off." 

I  don't  know  whether  Mr.  Turner  is  onto  such  a 
compound  or  not,  but  if  he  wants  to  know  of  it,  just 
drop  me  a  line  and  I  will  put  him  next. 

As  to  the  question  brought  up  by  R.  D.  on  page  20 
of  the  same  issue,  I  think  it  is  the  best  policy  to  have 
the  pressure  come  upon  the  under  side  of  the  disk 
rather  than  on  the  upper  side.  My  reason  for  this  is 
because  it  does  not  bring  the  pressure  on  the  stuffing- 
box  on  the  valve,  and  therefore  the  stem  does  not  get 
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FIG.  8.  LOOSE  KEY  CAUSED  THE  NOISE. 

to  leaking.  Another  thing,  if  the  stem  does  get  to  leak- 
ing, the  valve  can  be  closed  and  the  stem  packed  while 
steam  is  on  the  pipes ;  that  cannot  be  done  if  the  pres- 
sure comes  on  the  top  of  the  disk  with  most  valves. 
As  for  the  disk  coming  off,  I  don't  think  it  makes  much 
difference  whether  the  pressure  is  above  or  below.  It 
might  come  in  handy  one  way,  and  be  equally  as  con- 
venient in  the  other. 

I  had  to  smile  a  little  as  I  read  the  paragraph  of 
R.  E.  Bel  telling  Mr.  Stokes  how  to  stop  leaks  in  an 
easier  way  than  by  using  pipe  clamps.    His  method 


is  of  course  the  best,  but  it  isn't  always  possible  for 
an  engineer  to  shut  down  a  steam  plant  every  time 
he  has  anything  come  up  for  repairs.  The  owners  of 
the  business  have  a  little  to  say,  and  as  a  general  thing 
they  demand  that  the  plant  be  kept  going  as  long  as 
it  is  possible,  even  if  Ihe  steam  pipe  does  leak.  If  it 
is  not  possible  to  stop  and  make  repairs  what  is  the 
next  best  thing  to  be  done?  Why,  stop  the  leak  the 
next  best  way  and  it  seems  that  that  is  what  Mr.  Stokes 
did.  H.  Teeman. 


Comments  on  a  Few  Letters 

Editor  of  the  Engineers'  Review : 

As  I  have  nothing  lengthy  enough  on  one  particular 
subject  to  write  of,  perhaps  a  few  comments  on  some 
of  the  letters  in  the  January  Review  will  not  be  out 
of  place. 

The  separator  by  J.  Wight  is  all  right  for  a  home- 
made device,  but  I  should  like  to  know  what  he  does 
with  the  water  he  drains  off.  I  am  under  the  impres- 
sion he  lets  it  go  to  waste,  while  it  would  be  a  consider- 
able saving  to  return  it  to  the  boilers.  The  water  is 
the  same  temperature  as  the  steam  and  all  it  requires 
is  reevaporation.  The  heat  required  to  raise  that 
amount  of  water  from  the  temperature  of  the  feed- 
water  to  the  temperature  of  the  water  or  steam  in  the 
boiler  would  be  saved. 

W.  Deming  describes  a  lot  of  lubricator  troubles 
which  I  have  had  the  good  fortune  to  miss,  but  may 
encounter  all  too  soon.  I  don't  know  what  he  means 
when  he  says:  "Another  kind  works  good  until  the 
oil  is  nearly  fed  out,  when  the  lubricator  will  stop  feed- 
ing, as  the  condensation  in  the  reservoir  is  equal  to  the 
quantity  in  the  condenser."  Most  of  my  experience 
has  been  with  the  Detroit  sight  feed  lubricator  and 
they  work  well  until  empty  of  oil  and  the  quantity  of 
water  in  the  reservoir  is  several  times  the  quantity 
in  the  condenser.  I  do  not  see  that  the  relative  quan- 
tity of  water  in  the  two  places  has  anything  to  do 
with  the  feeding  of  the  oil,  except  that  the  water  in 
the  reservoir  is  slightly  heavier  than  the  oil,  but  the 
head  in  the  condenser  is  sufficient  to  prevent  this  from 
making  any  perceptible  difference. 

I  cannot  see  that  filling  should  interfere  with  the 
operation  of  the  lubricator.  If  it  is  done  right,  the 
water  is  drawn  off  and  replaced  with  oil  at  the  same 
time.  The  lubricator  is  then  full,  as  it  was  before,  and 
feeding  has  not  been  interfered  with  except  to  be  shut 
off  while  filling. 

In  the  second  last  paragraph  Mr.  Deming  speaks  of 
the  weight  of  water  above  the  lubricator.  "  Weight " 
is  misleading  and  I  would  greatly  prefer  "  head."  It  is 
possible  to  have  a  very  heavy  weight  of  water  above 
the  lubricator  and  not  have  as  much  head  as  a  J^-inch 
pipe  affords.  It  is  head  that  the  successful  feeding 
of  the  heavy  oil  depends  upon. 

The  boiler  scale  problem  is  still  before  us  and  ap- 
parently always  will  be.  By  the  order  of  the  "  boss  " 
we  use  crude  oil  here  (in  the  Canadian  Northwest), 
which  acts  very  much  like  kerosene.  I  don't  thinik 
kerosene  dissolves  or  softens  the  scale  at  all,  but  finds 
its  way  between  the  scale  and  the  steel  and  by  promot- 
ing oxidation  of  the  plate,  breaks  and  lifts  the  scale  off 
bodily.  The  plate  then,  instead  of  the  scale,  is  attacked 
to  remove  the  scale,  which  must  be  bad  for  the  boiler 
as  it  thins  the  shell,  but  otherwise  the  plate  would  be 
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burned  and  bagged,  so  we  choose  the  lesser  of  two 
evils. 

Mr.  C.  .Garman,  in  his  article  on  cleaning  fires, 
speaks  of  the  nonconducting  property  of  soot.  Soot 
is  certainly  a  very  poor  conductor  of  heat,  but  I  be- 
lieve when  it  lies  in  the  bottom  of  the  tubes  without 
sticking  to  the  top  or  sides  it  does  little  harm.  The 
sides,  and  particularly  the  top,  are  the  main  heating 
surfaces  of  the  tubes,  the  bottom  being  of  very  little 
practical  value.  Mud  and  scale  lying  on  the  water 
sides  of  the  tubes  are  much  worse  than  the  soot,  for  the 
mud  and  scale  adheres  or  rests  on  the  most  efficient 
heating  surfaces  of  the  tubes. 

I  prefer  the  soot-sucker  to  the  blower.  I  like  Mr. 
Carman's  way  of  cleaning  his  fires. 

A.  L.  J.  doesn't  mean  what  he  says;  "the  cross- 
head  travels  less  while  making  the  last  inch  of  the 
stroke  than  it  does  while  it  is  making  the  first."  The 
inch  must  be  the  same  in  either  case.  He  evidently 
means  that  the  crossbead  travels  less  for  the  same 
movement  of  the  crank  on  the  outer  portion  of  its 
stroke  than  it  does  on  the  inner  portion.  The  reason 
for  the  difference  is  not  because  one-half  of  the  crank- 
pin  circle  curves  away  from  the  crossbead  and  the 
other  half  towards  it,  but  the  difference  is  due  to  the 
angularity  of  the  connecting-rod.  Lengthen  the  con- 
necting-rod and  you  decrease  the  difference,  shorten 
it  and  you  increase  the  difference.  Use  the  Scotch 
yoke  instead  of  the  connecting-rod  and  you  have  the 
same  motion  of  the  crossbead  at  both  ends  of  the 
stroke.  The  crankpin  circle  surely  has  nothing  to  do 
with  the  irregularity  of  the  travel  of  the  crossbead. 

C.  G.  Stockwell's  truth:  "Engineers  are  always 
looking  and  searching  for  something  new,  and  are  tired 
of  hash,"  brings  me  to  a  close  immediately.      Motor. 


Gear  Lubricants. 


Editor  of  the  Engineers'  Review : 

In  answer  to  W.  M.  H.,  Almira,  Wash.,  in  question 
No.  391,  I  will  say  that  gearing  running  exposed  to 
dirt  will  last  nearly  twice  as  long,  without  lubricants 
of  any  kind,  than  they  will  with  the  very  best  lubri- 
cants.   I  have  tried  this  with  the  best  of  results. 

Stop  and  think,  when  oil  or  grease  is  applied  to 
gearing,  say  on  a  traction  engine,  the  dust  comes  up 
from  the  drivers  direct  to  the  gearing  and  the  lubricant 
holds  the  dust  and  grit  and  will  begin  cutting  at  once, 
but  if  the  gearing  is  dry,  no  dust  or  grit  will  stick 
to  it.  Geo.  K.  Haviland. 


Gear  Grease. 


Editor  of  the  Engineers'  Review: 

I  notice  one  of  your  readers  wants  to  know  which 
is  the  best  lubricant  for  gearing  on  traction  engines. 
I  have  found  that  700  or  750  fire  proof  cylinder  oil 
works  good. 

I  would  like  to  know  what  kind  of  paint  to  put  on 
the  smoke  stack  and  smoke  box  of  a  traction  engine. 
I  have  tried  several  kinds  but  it  always  bums  off. 

P.  F.  Turner. 

[It  is  said  that  a  good  paint  for  boiler  fronts  is 
made  by  mixing  a  sufficient  quantity  of  silica-graphite 
in  boiled  linseed  oil.  It  will  not  burn,  change  color 
or  blister.  Another  paint  is  made  by  mixing  powdered 
soapstone  with  a  quick  drying  varnish. — Editor.] 


How  Does  He  Do  It? 

Editor  of  the  Engineers'  Review: 

I  take  much  interest  in  reading  the  letters  in  the 
Idea  Exchange  and  wish  to  try  my  hand  at  it. 

First,  I  would  like  to  ask  A.  H.  Strong,  in  the  Janu- 
ary Review,  how  he  got  his  emergency  valve  which  he 
made  from  an  8-inch  coupling,  down  through  the 
6-inch  casing  of  the  well?  An  8-inch  coupling  meas- 
ures something  like  8J4  inches  on  the  outside,  and  as 
that  is  over  2  inches  greater  in  diameter  than  the  in- 
side of  the  casing  I  fail  to  see  how  he  got  it  down. 

Next  I  wish  to  reply  to  George  Henderson  on  the 
much  discussed  subject  of  piston  travel.  No  amount 
of  keying  up  can  change  the  piston  travel,  as  that  is 
a  constant  quantity  depending  on  the  length  of  the 
crank.  The  trouble  is,  several  have  misunderstood  the 
question,  and  I  will  try  to  explain.  If  you  key  up 
on  both  ends  of  the  connecting-rod  and  lengthen  it  . 
i-i6-inch  that  will  advance  the  piston  i-i6  inch  nearer 
the  head  end,  but  it  will  be  1-16  inch  further  from  the 
crank  end,  so  you  see  the  piston  travel  remains  the 
same.  This  is  what  is  done :  the  path  of  travel  of  the 
piston  is  changed  in  relation  to  the  cylinder.  The 
peculiar  card  of  Wm.  E.  Ryan  would  have  been  much 
easier  to  understand  if  he  had  kept  the  two  cards  apart, 
as  they  are  so  run  together  it  is  hard  to  follow  the 
direction  of  pencil  travel.  It  looks  to  me  like  a  very 
bad  leak  in  the  piston. 

I  have  seen  some  discussion  in  the  engineering  jour- 
nals as  to  why  a  lubricator  glass  will  almost  always 
break  when  steam  is  again  turned  on  if  it  has  been 
cleaned  by  means  of  a  swab  fastened  on  a  wire.  I 
discovered  this  long  ago  and  have  since  used  a  stick 
of  wood  and  have  no  more  trouble.  A  few  days  ago 
I  had  some  dirt  get  into  the  glass  tube  of  a  mercury 
vacuum  gage  and  took  a  small  wire  and  run  it  through, 
and  in.  about  15  minutes  afterward  the  tube  broke  in 
two.  In  less  than  two  hours  it  had  broken  in  four 
more  places,  and  later  on  in  the  day  I  noticed  two  more 
cracks.  Now,  I  never  thought  that  this  tube,  being  all 
the  time  cold  and  under  no  pressure  and  very  thick  in 
proportion  to  the  size  of  hole,  would  be  affected  in  any 
way  by  a  wire.  I  would  like  the  opinions  of  my  brother 
engineers  on  what  causes  this.  H.  H.  F. 


Writes  About  Several  Subjects. 

Editor  of  the  Engineers'  Review : 

In  the  January  number  of  the  Review  C.  G.  Stock- 
well  has,  I  feel  sure,  voiced  the  opinion  of  a  large 
number  of  your  readers.  Let  us,  as  he  says,  get  out 
of  the  rut,  away  from  all  this  hash  and  twaddle  about 
the  stroke  being  altered  in  the  keying  up  of  an  engine, 
the  use  or  nonuse  of  low  water  alarms,  etc. 

J.  Wight's  separator  looks  like  a  good  thing,  and  I 
think  is  quite  creditable  to  him.  If  he  could  only  get 
a  good  steam  trap  now  to  pipe  the  drip  to,  he  would 
be  fairly  comfortable. 

The  pipe  sketches  by  L.  A.  Cole  are  certainly  curi- 
osities; while  on  this  subject  I  would  ask  the  opinions 
of  readers  as  to  which  of  the  two  pipe  plans  shown  in 
Fig.  I  is  considered  best  practice,  and  why  ? 

A  plant  I  have  visited  has  the  safety  valves  piped 
up  as  shown  in  Figs.  2  and  3.  This  to  me  appears  de- 
cidedly bad  practice.     Do  btoiler  insurance  inspectors 
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not  take  note  of  such  an  arrangement?    A,  Fig.  3, 
is  the  pipe  leading  from  the  valves  to  the  air. 

Would  E.  L.  Bamett  or  some  other  electrically  post- 
ed brother  help  out  on  a  question  of  dynamo  over- 
load ?  The  case  is  that  of  a  small  Thompson-Houston 
machine  of  uncertain  age.  It  receives  good  care  and 
attention,  yet  the  brushes  and  commutator  wear  away 
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FIG.    1.     WHICH   IS   THE   BETTER    METHOD? 


at  an  alarming  rate.  The  brushes  require  trimming 
and  adjusting  about  every  two  or  three  days  and  there 
is  more  or  less  sparking  all  the  time.  The  engineer 
thinks  there  is  either  a  defect  in  the  armature  windihg 
or  else  an  overload.  The  name  plate  on  the  machine 
merely  says,  no  volts,  2,500  rev.,  class,  O.  S.  S. 
'ITiere  are  32,  i6-candle  power  lamps  on  the  circuit. 
Flat  places  wear  on  the  commutator  bars.  What  is 
the  trouble? 

The  question  of  deception  is  up  for  discussion.    The 
case  of  the  fellow  who  went  into  another  man's  plant 


Fia  «.     SIDE  VIEW  OF  VALVE  AND  CONNECTIONS. 

during^  his  absence  and  removed  the  seat  from  a  valve 
in  a  line  of  pipe  must  surely  be  the  limit. 

The  following  came  under  my  personal  notice.  The 
machinery  of  a  steamboat  had  been  thoroughly  over- 
hauled and  during  a  trial  of  a  few  hours  under  steam, 
the  line  superintending  engineer  took  cards  and  ad- 
justed the  valves  on  the  1,200-horsepower  triple  main 
engine.  The  chief  was  not  a  man  who  had  much  use 
for  an  indicator.  At  the  conclusion  of  the  trial,  when 
the  superintendent  bad  taken  his  departure,  the  chief 


ordered  the  covers  off  all  three  valve  chests,  and  pro- 
ceded  to  set  the  valves  according  to  his  own  ideas,  and 
as  subsequent  events  proved,  he  made  a  mess  of  it. 

The  boat  went  to  sea  next  morning,  and  was  not 
outside  two  hours  when  things  commenced  to  happen. 
In  spite  of  all  the  oil  and  cold  water  available,  all 
three  pins  heated  up,  as  did  also  several  of  the  bearings. 
A  hose  was  also  kept  playing  on  which  ever  appeared 
for  the  time  to  be  most  in  need  of  it.  Several  ten-day 
trips  were  made  in  this  condition,  things  getting  worse 
all  the  time.  The  chief  finally  resigned  for  a  shore 
job,  so  he  said. 

Of  the  new  crew  to  take  charge,  the  writer  was  an 
assistant,  and  will  not  soon  forget  the  shocking  ap- 
pearance of  all  three  crankpin  brasses,  which  we  took 
down  for  examination.  There  ^being  no  time  to  send 
them  to  a  shop,  we  had  to  do  our  best  with  chisel  and 
file.  We  reset  the  valves,  and  they  needed  it  bad.  The 
intermediate  was  entirely  blind  on  one  end.  It  was  a 
wonder  to  me  how  the  engine  ran  at  all.  For  about 
a  month  we  had  more  or  less  trouble.  Then  we  began 
to  get  a  little  rest  and  peace  of  mind.  To  my  knowl- 
edge that  engineer  never  held  a  job  much  over  six 
months  afloat  or  ashore. 

I  see  that  D.  Parker  tells  of  having  trouble  with  a 
fusible  plug  and  how  he  played  a  joke  on  his  boss. 


FIG.  S.  SAFETY  VALVES  CONNECTED  TO  ONE  OUTLET  PIPE. 

He  blames  the  plug  trouble  on  the  dirty  liquid  of  the 
Chicago  river.  I  have  had  some  experience  with  that 
turgid  stream  and  know  of  its  trouble  making  quali- 
ties. Still  it  never  bothered  our  soft  plugs,  nor  do  I 
remember  of  hearing  of  others  having  trouble  in  that 
line.  Has  Mr.  Parker  told  us  the  whole  story?  May 
his  boiler  not  have  been  foaming?  Was  he  quite  sure 
of  the  water  line?  Again,  fusible  plugs  are  not  of 
much  account  unless  made  of  proper  metal.  I  have 
seen  plugs  blow  one  after  the  other  with  the  best  of 
water,  simply  because  they  were  improperly  made.  As 
to  his  deceiving  his  employer  about  it,  I  cannot  see  the 
necessity  for  his  doing  so.  Turbine. 


Feed  Pump  Troubles. 

Editor  of  the  Engineers'  Review : 

I  have  read  with  much  interest  the  letters  in  the 
Review,  especially  those  brought  out  by  Grafton's 
letter  in  late  issues,  on  deception  in  engineering  prac- 
tice, and  I  think  we  all  might  as  well  plead  guilty. 

I  would  like  to  mention  a  few  pump  troubles  I  have 
encountered.  I  recall  one  that  puzzled  me  not  a  little 
in  a  small  plant  I  had  charge  of,  where  there  was 
only  one  means  of  boiler  feed,  and  that  was  a  small 
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duplex  pump  that  had  proven  itself  equal  to  the  duty 
required  of  it  until  it  gradually  dawned  upon  me  that 
the  pump  was  having  a  hard  time  to  do  the  work  it 
had  previously  done  so  easy. 

As  we  did  not  run  at  night  I  took  the  water  end 
apart,  but  found  nothing  to  indicate  why  the  pump 
would  not  do  its  work.  While  the  cover  was  off  I 
opened  the  valve  from  the  city  main  and  the  water 
rushed  up  through  the  valve  opening,  which  satisfied 
me  that  nothing  was  wrong  with  the  suction.  I  then 
put  the  pump  together  and  started  it  with  no  better 
results  than  before.  As  the  boiler  was  working  light 
I  felt  confident  I  could  pull  through  the  next  day 
without  having  to  shut  down,  and  the  next  morning 
after  worrying  for  two  or  three  hours  I  got  water 
enough  in  the  boiler  to  allow  me  to  stop  the  pump 
awhile  and  make  another  inspection.  This  time  I 
disconnected  the  flange  joint  in  the  suction  pipe,  but 
did  so  feeling  I  was  wasting  time,  but  to  my  surprise 
on  running  a  packing  hook  up  in  the  goose  neck  I 
pulled  out  enough  hay  to  make  a  good  sized  hen's  nest. 
Of  course  that  ended  my  trouble,  but  I  got  an  injector 
added  to  the  plant  on  the  strength  of  the  close  call  I 
had  from  having  to  shut  down. 

Another  instance  I  met  with  was  in  a  different  plant 
where  we  had  a  battery  of  three  boilers,  fed  by  two 
duplex  pumps,  which  also  had  to  furnish  water  to  a 
mud  mixing  machine.  One  of  these  pumps  was  a  very 
small  affair  and  would  not  supply  the  water  needed 
alone,  and  one  day  the  big  pump,  as  we  called  it,  sud- 
denly failed.  When  the  fireman  called  my  attention 
to  it,  I  was  busy  in  the  engine  room  at  the  time  with 
three  engines  to  look  after.  I  went  out  and  saw  that 
the  pump  in  question  was  speeded  up  to  about  the  limit 
and  apparently  worked  all  right  with  the  exception 
that  one  piston  was  making  a  quicker  stroke  than  the 
other.  I  let  the  pump  run  and  started  the  smaller  one 
knowing  that  we  could  keep  things  going  until  I  could 
make  up  my  mind  what  was  wrong.  I  soon  decided 
that  it  must  be  the  piston  head  in  the  water  end  on  the 
side  that  had  the  jerky  motion,  so  I  took  the  cylinder 
head  off  and  the  piston  head  fell  out  on  the  floor  as  the 
cotter  key  in  the  end  of  the  piston-rod  had  rusted 
away  and  allowed  the  nuts  holding  the  piston  to  work 
off.  The  piston  head  was  shoved  up  against  the  cylin- 
der head  and  remained  there  until  I  took  the  cylinder 
head  off.  Things  were  soon  in  their  place  and  all  was 
well  in  that  case. 

Another  pump  deal  that  I  was  steered  up  against 
was  an  automatically  controlled  pump  which  was  situ- 
ated quite  a  distance  from  the  engine  room  and  was 
looked  after  by  the  general  repair  man.  The  pump 
was  causing  him  quite  a  lot  of  bother,  so  he  called  in 
the  master  mechanic,  who  decided  the  brass  bushing 
in  the  water  cylinder  needed  reboring,  which  was  im- 
mediately done.  Things  were  put  together  again  only 
to  find  that  the  trouble  had  multiplied,  as  the  pump 
would  not  now  hold  packing  in  the  water  piston  any 
longer  than  it  would  take  to  put  it  in. 

I  had  been  expecting  to  have  the  duty  of  looking 
after  that  pump  added  to  my  already  numerous  ones, 
but  had  steered  clear  of  it  as  long  as  I  could  until  the 
superintendent,  who  had  been  worried  considerable 
by  the  troublesome  pump,  invited  me  to  take  charge  of 
it  and  see  what  could  be  done.  I  knew  the  water  cylin- 
der bushing  had  just  been  rebored,  so  I  thought  I 


would  see  how  it  looked  inside,  and  on  taking  the  head 
off  I  found  that  reboring  it  had  left  the  diameter  of 
the  cylinder  about  ^-inch  larger  than  that  of  the  fol- 
lower plate.  I  had  a  new  plate  cast  to  fit  the  cylinder 
as  it  should  and  our  troubles  were  over  once  more. 

Troubled  Pumper. 


Rope  Information. 

Editor  of  the  Engineers'  Review: 

In  the  February  Review  I  see  Mr.  R.  wants  to  know 
through  the  Review  how  to  splice  a  rope  and  give 
illustration.  I  will  advise  him  or  any  one  else  to  write 
to  the  American  Mfg.  Co.,  65  Wall  street,  New  York, 
for  their  book  called  "  A  Little  Blue  Book  on  Rope 
Transmission,"  which  tells  all  he  wants  to  know. 

C.  G.  B. 

[The  A.  Leschen  &  Sons  Rope  Co.,  920  North  First 
street,  St.  Louis,  Mo.,  also  have  a  catalogue  on  the 
above  subject  which  will  be  sent  for  the  asking. 
—  Editor.] 

Rope  Splicing. 

Editor  of  the  Engineers'  Review : 

I  see  in  the  February  number,  page  19,  that  R. 
wishes  to  know  how  to  splice  a  rope.  If  it  is  how  to 
splice  a  cotton  or  hemp  rope  for  power  transmission, 
he  can  find  an  excellent  method  by  forwarding  10  cents 
for  the  January  number,  '05,  of  "The  Textile  Amer- 
ican" to  the  Textile  American  Publishing  Co.,  Old 
South  building,  Boston,  Mass. 

The  method  there  set  forth  is  an  excellent  one  and  is 
very  simple,  and  is  recommended  by  the  Plymouth 
Cordage  Co.  I  have  used  the  above  splice  on  very 
hard  work  and  experienced  no  trouble. 

I  would  like  to  ask  your  readers  whether  there  is 

■  more  danger  in  having  a  safety  valve  too  large  or  too 

small?    I  contend  that  a  safety  valve  should  be  large 

enough  to  be  able  to  care  for  all  the  steam  the  boiler 

could  generate  if  the  occasion  required. 

D.  W.  Bowen. 


Emptying  Gasoline  From  Barrels. 
Editor  of  the  Engineers'  Review : 

Of  the  many  ways  of  emptying  gasoline  from  bar- 
rels, it  is  generally  agreed  that  syphoning  it  out 
through  a  rubber  hose  is  the  best.  My  experience  is 
that  there  are  many  ways  of  starting  the  flow  through 
the  hose,  but  lately  I  studied  out  a  way  which  is  O.  K. 
I  have  a  string  a  few  inches  longer  than  the  hose. 
Upon  one  end  of  the  string  is  fastened  a  plummet 
which  will  carry  the  string  through  the  hose,  and  on 
the  other  end  of  the  string  is  tied  a  bunch  of  rags  of 
suitable  bulk.  I  pull  the  string  till  the  rags  are  well 
within  the  end  of  the  hose,  and  then  poke  the  hose, 
rag  end  first,  into  the  barrel.  When  I  am  sure  the 
inner  end  of  the  hose  is  at  the  lowest  point  of  the  bar- 
rel I  hold  the  hose  in  place  with  one  hand  and  with 
the  other  hand  pull  the  string  and  rag  out  of  the  hose 
and  the  gasoline  comes  every  time,  even  in  the  hottest 
weather.  James  M.  Ray. 

Leather  Covering  for  Pulleys. 
Editor  of  the  Engineers'  Review : 

As  I  have  just  completed  the  job  of  covering  sev- 
eral pulleys  with  leather,  it  has  occurred  to  me  that 
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ips  an  explanation  of  how  this  was  done  might 
■  help  to  some  of  your  readers, 
is  known  to  most  engineers  that  with  a  given  ten- 
of  belt,  nearly  three  times  as  much  power  can 
ansmitted  when  the  pulley  is  covered  with  leather 
ith  a  smooth  surface.  It  is  a  comparatively  easy 
:r  to  cement  leather  to  the  face  of  a  pulley  for 
st  any  length  of  time,  or  at  least  until  the  leather 
vorn  out,  or  is  torn  from  the  face  of  the  pulley  by 
extraordinary  force.  It  is  as  easy  to  make  a 
nt  that  will  work  on  iron  and  leather  as  it  is 
ake  a  cement  for  wood  or  any  other  porous  sub- 
e.  The  way  I  make  my  cement  is  to  take  a  cer- 
imount  of  glue  and  cover  it  with  an  equal  weight 
ater  and  let  the  whole  stand  for  24  hours,  until 
rater  is  completely  absorbed  by  the  glue.  I  then 
this  mass  in  a  water  bath  until  the  glue  is  melted, 
fater  bath  I  mean  placing  the  glue  pot  in  another 
laving  water  in  it,  in  fact  it  is  the  same  as  an 
ary  double  kettle.  When  the  glue  is  melted  it 
s  a  concentrated  glue  solution  which  is  to  be 
d  upon  the  surface  of  the  pulley  after  the 
er  has  been  prepared.  In  getting  the  leather 
T  for  application  a  strong  solution  of  tannic  acid 
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Id  be  used  for  moistening  the  leather  before  it  is 
ed  to  the  glued  surface.  The  solution  should  be 
ed  warm.  It  is  necessary  to  roughen  the  surface 
e  pulley  by  cross  filing  or  if  preferred,  by  the  use 
I  acid  before  the  glue  is  applied.  The  glue  should 
be  applied  warm.  I  have  found  that  leather  used 
overing  pulleys  can  be  cut  from  pieces  of  old  belt 
lit  leather. 

)t  only  does  covering  a  pulley  transmit  more 
:r  to  the  belt,  but  it  is  also  a  means  of  enlarging 
liameter  of  the  pulley  and  if  one  course  does  not 
',  the  pulley  to  the  desired  dimension,  another  can 
It  on  top  of  the  first.  In  fact  three  or  four  thick- 
s  of  leather  applied  in  this  way  can  be  securely 
ned  together  by  the  glue  and  tannic  acid,  if  the 
ice  of  the  leather  is  roughened  before  the  glue  is 
ed.  If  any  one  having  pulleys  to  cover  will  fol- 
he  above  instructions  they  will  be  surprised  at  the 
with  which  the  job  is  accomplished. 
have  been  much  interested  in  the  description  of 
nethod  used  in  repairing  dififerent  breakdowns 
1  have  occurred  to  some  of  the  contributors  to 
magazine.  I  thought  that  perhaps  a  little  ac- 
:  of  how  an  emergency  repair  was  conducted 
I  was  brought  about  by  the  breaking  of  the  pin  in 


a  rocker  arm  would  be  interesting.  Just  what  broke 
the  pin  has  never  been  found  out,  as  very  little  strain 
comfes  upon  it,  and  in  order  to  keep  things  moving  we 
resorted  to  the  following :  The  old  pin  which  seemed 
to  be  full  of  flaws  was  removed,  and  as  we  had  no 
machine  shop  handy  to  make  a  new  one  in  time  to 
keep  the  engine  going,  we  made  a  wooden  pin,  as 
shown  in  the  illustration.  The  pin  was  made  of  sea- 
soned white  oak  and  turned  in  a  wood  lathe  to  the  de- 
sired dimension,  after  being  drilled  out  for  a  bolt.  It 
was  then  placed  in  position  as  shown,  the  head  of  the 
bolt  being  cut  off  about  half  its  thickness  and  the  cor- 
ners rounded  to  make  a  neat  looking  job.  The  end  of 
the  bolt  on  the  inside  of  the  rocker  arm  was  cut  off 
even  with  the  nut.  This  kept  things  going  until  we 
had  a  new  steel  pin  made.  M.  B.  Greene. 


How  Does  It  Work? 

Editor  of  the  Engineers'  Review : 

In  looking  over  the  Review  for  February,  I  no- 
ticed a  sketch  of  a  damper  regulator  by  Lindon  A. 
Cole.  It  seems  easy  to  make,  but  isn't  it  possible  that 
Mr.  Cole  overlooked  some  part  or  am  I  too  dull  to 
comprehend  it? 

I  can  see  how  the  regulator  would  close  by  the 
steam  pressure  overcoming  the  weights  and  forcing 
the  piston  up  and  the  weight  on  the  damper  closing 
the  same,  but  I  cannot  see  any  way  in  which  the  steam 
pressure  or  weights  will  cause  the  regulator  to  open 
again,  as  I  see  no  provision  made  at  the  bottom  of  the 
regulator  for  the  escape  of  water  or  steam  unless  the 
weights  are  heavy  enough  to  force  water  or  steam 
back  into  the  boiler,  and  I  should  think  that  would 
cause  quite  a  variation  in  steam  pressure. 

I  consider  a  good  damper  regulator  a  fuel  saver 
and  a  safety  device  to  a  certain  extent.  Will  Mr.  Cole 
please  explain  ?  H.  S.  C. 


Leaky  Pipes. 

Editor  of  the  Engineers'  Review : 

Some  time  ago  the  top  J^-inch  pipe  which  leads  to 
the  condensing  chamber  of  my  lubricator  broke  in  the 
thread  next  to  the  ell.  I  had  to  shut  down  the  engine 
and  when  I  tried  to  get  the  broken  piece  of  pipe  out 
of  the  main  steam  pipe  I  found  that  it  could  not  be 
done  without  breaking  it.  It  would  have  taken  too 
much  time  to  remove  the  covering  from  the  main  steam 
pipe  so  I  could  cut  out  the  old  pipe,  so  I  got  the  pipe 
dies  and  cut  a  thread  on  the  pipe  without  removing 
it  from  the  main  steam  pipe.  In  doing  this  the  top 
pipe  was  made  short,  so  in  place  of  putting  the  old 
pipe  back  again,  which  leads  down  to  the  condensing 
chamber,  I  put  in  a  new  one  with  an  offset  like  that 
shown  in  Fig.  i. 

In  another  case  the  j4-inch  pipe  began  to  leak  where 
it  screws  into  the  main  steam  pipe,  and  screwing  it  in 
further  would  not  stop  the  leak.  I  put  in  a  new  piece 
of  pipe,  but  it  still  leaked.  Upon  examining  the  hole 
I  found  the  threads  were  all  worn  out.  The  next 
Sunday  I  reamed  out  the  hole  in  the  main  steam  pipe 
so  I  could  get  in  a  ^-inch  pipe,  and  then  put  in  a 
^,  x  j4-iuch  bushing  as  shown  in  Fig.  2,  which  stopped 
the  leaking. 

Seeing  so  much  about  banking  fires  in  the  Review  I 
thought  I  would  give  my  way  of  doing  this  work. 
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About  half  an  hour  before  I  shut  down  at  night  I  run 
the  steam  pressure  up  to  the  blowingoflf  point,  and  then 
a  short  time  before  I  shut  down  I  shove  the  fire  back 
to  the  bridgewall,  close  the  damper,  and  ashpit  doors 
in  order  to  cool  the  fires  down  as  much  as  possible, 
and  then  shut  the  engine  down,  when  I  cover  the 
fires  with  fine  fresh  coal.  By  this  method  I  find  that 
the  steam  does  not  run  up  too  high  during  the  night, 
and  I  do  not  have  to  open  the  furnace  doors. 

I  have  banked  my  fires  this  way  on  Saturday  night 
and  have  had  a  good  fire  on,  Tuesday  morning.  Of 
course,  the  longer  I  want  the  fires  to  last  the  more  coal 
I  throw  on  when  banking. 

Our  office  is  heated  with  exhaust  steam  when  the 
engine  is  running,  and  when  not  running  we  use  live 
steam.  One  morning  I  got  notice  that  one  of  the  radi- 
ators was  cold  and  tide  others  were  hot.  I  thought  it 
was  froze  so  I  disconnected  the  supply  pipe,  but  it  was 


sheets.  The  last  time  the,boiler  was  opened  for  clean- 
ing we  found  the  sheet  over  the  fire  was  quite  badly 
warped,  as  shown  in  Figs,  i  and  2,  and  as  we  do  our 


no.  1.    BAGS  ALONG  THE  BOTTOM. 

own  repairing  it  was  up  to  us  to  drive  up  those  bags. 
We  took  the  grates  out  and  built  up  a  platform  in  the 
fire  box  and  proceeded  to  do  business.    If  any  of  your 
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FIG.  1.     OFFSET  PIPE.  FIG.     S.     BUSHING     IN     THE 

PIPE. 


all  right.  Then  I  disconnected  the  outlet  pipe  and  that 
was  all  right.  I  connected  all  of  the  pipes  together 
again  and  turned  on  the  steam,  but  it  would  not  go 
through.  I  could  not  see  what  was  the  matter,  as 
the  air  valve  was  in  good  working  order. 

When  I  turned  live  steam  on  the  radiator  got  hot, 
but  when  I  then  turned  the  live  steam  off  and  tried 
the  exhaust  it  failed  to  go  through.  I  therl  discon- 
nected the  outlet  valve  from  the  pipe  and  found  the 
disk  had  come  loose  from  the  stem.  Then  I  saw  at 
once  where  the  trouble  was,  as  there  was  not  enough 
pressure  in  the  exhaust  steam  to  lift  the  disk  and  let 
the  water  out  of  the  radiator,  but  when  I  turned  live 
steam  on  it  lifted  the  disk  and  forced  the  water  out. 
I  repaired  the  valve  and  had  no  more  trouble.    J.  H. 


Bagged  Boilers. 

Editor  of  the  Engineers'  Review : 

The  early  experiences  of  N.  Decatur  with  bagged 
boilers  in  a  recent  issue  of  the  Review  was  quite  inter- 
esting, and  as  we  have  had  considerable  experience 
with  boilers  in  the  plant  where  I  am  employed,  it 
might  interest  some  of  your  readers  to  know  how  we 
do  a  job  of  that  sort  out  here  in  the  wilderness.  We 
have  a  battery  of  two  72-inch  x  i8-feet  return  tubu- 
lar boilers,  fired  with  automatic  stokers.  We  have 
had  considerable  trouble  with  leaky  tubes  and  bagged 


FIG.  2.  THE  BAGS  AS  SEEN  FROM  THE  FRONT. 

readers  have  had  experience  along  this  line  they  will 
know  that  it  is  indeed  very  violent  exercise,  also  that 
the  parties  involved  need  asbestos  faces. 


y 
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FIG.  S.     FORGE  AND  AIR  BLAST. 

We  made  a  forge  out  of  the  uptake  of  a  60-inch 
Economic  boiler,  as  in  Fig.  3.  The  air  pipe  is  made  of 
a  piece  of  i-inch  pipe,  curved  the  same  as  the  top  of 
the  forge  and  has  holes  drilled  about  i   inch  apart 
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along  its  upper  side  for  the  air  blast.  A  hose  run  from 
the  compressor  and  connected  to  the  forge  furnishes 
the  air. 

We  next  built  a  wooden  platform  to  set  the  forge 
on.  Fig.  4  shows  the  forge  under  the  boiler.  After 
getting  the  forge  in  good  working  order  we  started  a 
fire  of  pulverized  coke  under  one  of  the  bags.  We  put 
a  couple  of  rails  on  the  bottom  inside  of  the  boiler, 


FIG.    «.     FORGE    IN    PLACE   UNDER    THE    BOILER. 

then  covered  them  all  up  with  charcoal  so  it  would 
heat  from  both  sides.  When  we  got  the  bag  to  nearly 
a  white  heat  we  shoved  the  forge  back  out  of  the  way 
and  four  of  us,  two  at  a  time,  proceeded  to  drive  up 
the  bag,  by  driving  aroHnd  the  outer  edges  and  finally 
finishing  up  on  the  center.  Great  care  must  be  taken 
to  not  drive  too  hard  in  one  spot  or  the  result  will  be 
a  flat  spot  on  the  boiler.  Broox. 


Smokeless  Firing. 


Editor  of  the  Engineers'  Review : 

I  see  in  the  February  number  that  W.  C.  Bosworth 
has  devoted  about  two  columns  of  paper  and  doubtless 
several  hours'  time  trying  to  answer  my  letter  about 
smoke.  He  doubtless  thinks  because  I  have  taken  the 
name  of  "  Whiskers "  I  am  an  old  timer  with  a  long 
white  flowing  beard  and  like  Rip  Van  Winkle  have 
been  asleep  for  the  past  20  years,  as  he  says  my  idea 
would  have  been  all  right  20  years  ago.  In  that  as 
in  a  few  other  things  he  is  mistaken. 

In  my  letter  in  the  December  number  the  smoke 
saving  device  mentioned  was  a  sort  of  blowing  device 
placed  in  the  stack  to  induce  more  draft  and  was  run 
by  a  small  engine  and  was  supposed  to  be  started  and 
run  for  a  few  minutes  after  each  fire. 

Mr.  Bosworth  says,  "  There  is  not  much  danger  of 
a  labor-making  device  being  recommended  by  engi- 
neers." I  agree  with  him  there.  That  is  why  I  prefer 
hand  firing  to  any  stoker  I  ever  saw.  I  will  admit  my 
knowledge  of  stokers  is  limited,  but  it  is  not  so  limited 
that  I  would  try  to  make  people  believe  that  all  the 
fireman  has  to  do  is  to  fill  the  hopper  as  he  has 
stated.  I  will  say  I  am  quite  familiar  with  several 
types  of  stokers  and  am  at  present  running  a  plant 
equipped  with  stokers  and  although  they  do  not  make 
much  smoke  they  do  not  make  it  any  easier  on  the 
fireman. 

In  another  plant  where  I  was  employed  as  fireman 


there  were  six  200-horsepower  boilers  of  the  Wickes 
vertical  water  tube  type.  Four  were  hand  fired  and  two 
stoker  fired.  There  were  two  firemen  on  a  shift  and 
one  man  fired  the  four  hand  fires  and  the  other  the  two 
stokers,  and  we  all  preferred  to  run  the  hand  fires 
rather  than  the  stokers.  Then  as  the  plant  increased 
in  size  it  became  necessary  to  install  three  more 
boilers,  but  they  did  not  put  in  any  more'  stokers.  Now 
if  it  was  such  a  saving  to  use  the  stokers  why  didn't 
they  do  it  with  the  other  boilers  ? 

Then  he  tells  how  making  smoke  without  stokers  is 
the  fault  of  the  fireman.  If  that  is  the  case  why  not 
educate  the  fireman  so  it  will  not  be  necessary  to  install 
stokers.  I  will  wager  any  reasonable  amount  that  I  can 
fire  by  hand  with  as  little  smoke  as  Mr.  Bosworth  or 
any  man  he  is  a  mind  to  pick  up,  but  I  know  I  can't  fire 
without  making  lots  of  smoke. 

Mr.  Planters  says  that  if  the  valves  of  a  duplex 
pump  are  set  right  one  plunger  stops  as  the  other  starts. 
Now  I  think  if  they  are  set  right  one  plunger  will  start 
just  before  the  other  stops  and  thus  prevent  as  much 
pulsation  as  there  is  in  a  single  pump.      Whiskers. 


Smokeless  Firing. 


Editor  of  the  Engineers'  Review : 

Mention  has  been  made  of  late  of  smokeless  firing, 
stokers,  etc.,  and  I  would  like  to  say  a  few  words  in 
favor  of  the  mechanical  stoker.  Our  company  lately 
erected  a  new  boiler  plant  and  equipped  the  boilers 
with  mechanical  stokers.  While  I  saw  the  work  pro- 
gressing I  thought  "What  a  fake."  I  had  seen  stok- 
ers before  of  a  different  type  and  they  were  a  "fake" 
so  far  as  economy,  work  and  cleaning  fires  were  con- 
cerned, so  I  naturally  was  prejudiced  against  any  kind 
of  an  article  that  looked  like  a  stoker.  When  we  got 
those  in  the  new  plant  working  I  thought,  what  a 
"  God-send  "  to  the  fireman,  no  fires  to  clean,  no  ashes 
to  pull  out,  no  coal  to  shovel  and  the  chief  used  to 
say  "When  we  get  her  going  the  boys  can  come  to 
work  with  white  shirts  on." 

It  is  hardly  as  good  as  that,  but  what  an  improve- 
ment over  the  old  hand  firing.  One  man  takes  care 
of  five  boilers  and  we  burn  about  40  tons  of  coal  a 
day.  Overhead  are  the  coal  bunkers  and  the  coal 
comes  down  as  fast  as  needed.  On  the  side  of  the 
boilers  are  the  little  engines  which  drive  the  stokers, 
while  underneath  is  the  ash  car.  All  the  fireman  has 
to  do  is  to  throw  a  lever  and  his  fire  is  clean  and  his 
ashpit  is  empty.  This  corporation  before  instalUng 
stokers,  employed  six  firemen,  now  two  men  do  the 
same  work  and  have  a  much  easier  time  than  six  did, 
and  as  for  smoke,  the  only  time  that  I  see  any  smoke 
is  when  the  plant  is  idle  and  the  fires  are  deadened,  but 
if  they  made  more  smoke,  I  would  still  think  they 
were  a  blessing  when  compared  with  hand  firing.  I 
have  done  a  lot  of  it,  but  to  fire  without  smoke,  I 
never  could. 

This  calls  to  mind  a  place  where  the  engineer  told 
the  fireman  to  make  less  smoke.  His  reply  was  that 
if  he  would  white  wash  the  coal  he  might  do  it.  The 
only  reason  I  can  give  for  the  lack  of  smoke  by 
mechanical  firing  is  that  the  coal  is  fed  so  even  and  so 
slow.  On  the  other  hand  where  you  throw  on  several 
shovels  of  coal  it  seems  impossible,  to  me,  to  prevent 
smoke. 

The  letter  of  N.  Decatur  on  pacje  39  of  the  Febru- 
ary issue  calls  to  mind  an  experience  I  had  a  short 
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while  ago.  In  the  country  where  I  live,  steam  shovels 
are  about  as  numerous  as  stationary  engine  plants. 
Connected  with  the  plant  I  have  charge  of  is  a  direct 
hoist  that  hoists  at  the  rate  of  about  2,000  feet  a  min- 
ute. The  engine  room  force  consisted  of  but  four  men, 
two  engineers  and  two  brakemen.  The  chief  never 
felt  the  necessity  of  having  an  extra  man  for  the  engine 
crews,  in  case  of  emergency.  One  day  one  of  the 
regular  men  was  taken  sick  and  had  to  have  an  oper- 
ation performed.  He  might  be  gone  for  several 
months  and  perhaps  for  good,  so  it  was  up  to  the 
chief  to  get  a  man  to  operate  this  hoist.  As  it  was  in 
the  winter  time  the  steam  shovel  work  was  at  a  stand 
still.  >  The  company  had  a  young  man  who  was  con- 
sidered a  first  class  shovel  runner  and  he  was  sent  to 
us  to  break  in.  I  spent  a  week  with  him  and  the  man 
on  the  alternate  shift  spent  a  week  with  him,  when 
we  thought  he  was  O.  K.  For  two  days  after  we  left 
him  he  did  his  work  and  did  well,  but  on  the  third  day 
at  noon  he  complained  of  not  feeling  well,  so  I  had  to 
let  him  go  home.  He  admitted  later  that  he  hadn't 
nerve  enough  to  run  the  hoist.  It  goes  to  show  that 
while  a  man  may  be  an  expert  at  one  position  he 
might  not  be  worth  anything  at  another.  I  think 
though  that  there  is  no  machinery  that  will  take  the 
heart  out  of  a  new  recruit  as  quickly  as  a  fast  hoist. 
I  have  seen  many  good  strong  men  who  ought  to  have 
nerve  and  who  have  worked  in  and  around  steam 
plants  for  years  fall  down  when  it  came  to  hoisting. 

W.  E.  S. 


Kerosene  in  Boilers. 

Editor  of  the  Engineers'  Review : 

About  15  years  ago  our  feedwater  was  very  bad  and 
every  idea  was  resorted  to  in  order  to  prevent  scale. 
Compound  of  all  makes  was  used,  filtered  soda  ash 
and  kerosene  oil.  We  had  a  new  Fitzgibbons  boiler. 
The  man  who  run  it  wanted  to  keep  the  scale  out  and 
sent  for  the  boiler  inspector  to  call  and  see  the  new 
boiler.  He  came  and  they  had  a  talk  about  scale  and 
the  boiler  inspector  recommended  soda  ash,  and  I  fixed 
my  pump  for  soda  ash. 

The  boiler  was  in  an  office  building  and  as  I  had  but 
one  I  had  to  run  as  long  as  I  could  without  washing 
out.  I  ran  for  four  weeks  and  then  washed  out,  when 
I  was  surprised  to  find  considerable  scale,  and  it  was 
pretty  bad.  I  then  got  the  manager  to  buy  a  kerosene 
feeder  and  I  fed  in  kerosene  drop  by  drop,  using  a 
pint  in  10  hours,  and  at  the  end  of  the  month  I  washed 
out  and  found  no  scale,  only  mud.  I  am  of  the  same 
opinion  as  Mr.  Ludlow  in  the  November  issue,  who 
thinks  if  kerosene  oil  is  used  properly  it  will  do  the 
work.  Caleb. 


Dirty  Boilers. 

Editor  of  the  Engineers'  Review: 

I  notice  "  Whiskers  "  in  a  recent  issue  of  the  Re- 
view says  he  examined  the  dirtiest  boiler  he  ever  saw 
and  lays  the  blame  all  to  potatoes.  Did  my  friend 
"  Whiskers  "  ever  stop  to  think  or  figure  on  the  amount 
of  vegetable  matter  pumped  into  a  boiler  in  one  week's 
time? 

Unless  the  boiler  is  taken  care  of  as  it  should  be  it 
is  bound  to  be  dirty.  I  usually  use  soda  ash  or  com- 
pound to  prevent  scale  forming,  yet  all  of  this  would 


be  better  in  a  barrel  headed  up  tight,  than  put  into  a 
boiler  which  is  not  taken  care  of  after  the  compound 
is  used. 

I  think  it  is  criminal  to  run  a  boiler  over  one  week 
after  a  scale  solvent  of  any  kind  is  used,  if  the  boiler 
is  scaled  to  any  extent,  as  the  scale  will  settle  to  the 
bottom  of  the  shell  and  be  liable  to  cause  the  sheets  to 
bum. 

I  have  used  potatoes  with  good  results,  but  I  always 
wash  out  the  boiler  thoroughly  within  one  week  after 
putting  them  in.  Potatoes  seem  to  make  a  smooth  sur- 
face on  the  inside  of  the  plate  and  I  don't  think  scale 
will  be  as  liable  to  stick  to  the  shell  and  tubes,  at 
least  that  has  been  my  experience. 

I  have  had  the  care  of  from  one  to  five  boilers  for 
about  25  years  and  can  honestly  say  that  only  one 
was  ever  laid  up  for  repairs.  That  was  one  of  a  bat- 
tery of  four  return  tubulars.  After  cleaning  this 
boiler  it  was  filled  and  fired  up  on  Monday  morning 
and  at  about  10  o'clock  I  noticed  a  small  bag  directly 
over  the  bridgewall.  I  cut  the  boiler  out,  cooled  it 
down,  set  up  the  bag  and  then  took  out  the  handhold 
plate  in  order  to  find  out,  if  possible,  the  cause  of  the 
bag.  I  found  the  boiler  as  I  had  left  it,  perfectly 
clean.  No  tools,  waste,  etc.,  left  inside  as  I  was 
afraid  I  would  find. 

I  could  not  account  for  it  in  any  possible  way.  I 
studied  on  the  case  until  the  inspector  from  the  insur- 
ance company  came  along.  I  then  asked  him  to  solve 
the  mystery.  He  told  me  that  the  probable  cause  was 
when  I  cleaned  the  gasket  from  the  manhole  which 
was  directly  over  this  place,  I  must  have  dropped  a 
little  of  the  rubber  gasket,  which  had  melted  and  stuck 
to  the  sheet  and  so  prevented  the  water  from  reaching 
the  plate  which  had  allowed  the  sheet  to  get  over- 
heated in  that  particular  place.  At  any  rate  that  was 
the  first  and  last  time  I  ever  had  trouble  with  boilers 
in  my  charge.  C.  H.  Prescott. 


Putting  Cold  Water  Into  Boilers. 

Editor  of  the  Engineers'  Review: 

As  I  have  been  a  reader  of  your  paper  for  some 
time  I  have  concluded  to  write  a  short  letter.  I  think 
that  all  engineers  should  be  compelled  to  hold  a  license. 
I  had  an  opportunity  to  visit  a  saw  mill  recently  where 
four  boilers  had  been  completely  wrecked  by  an  ex- 
plosion, five  men  killed  and  two  others  injured.  I 
carefully  inspected  the  wreck  and  everything  indicated 
that  the  boiler  had  been  red  hot  below  the  bottom 
row  of  tubes.  After  I  had  made  up  my  mind  that 
there  had  been  no  water  in  the  boilers,  I  went  into- 
the  mill  and  met  a  man  who  was  employed  by  the 
company  and  asked  him  where  the  engineer  was  at 
the  time  of  the  explosion.  He  replied  that  the  engi- 
neer was  at  the  store,  some  little  distance  from  the 
mill,  and  that  the  fireman  in  charge  was  a  green  hand ; 
that  he  knew  the  water  had  been  out  of  sight  for  more 
than  half  an  hour  and  that  the  fireman  had  been  pour- 
ing water  on  the  injector  in  an  endeavor  to  get  it  to 
work. 

Afterward  I  talked  with  an  old-time  engineer  in 
regard  to  the  aflFair  and  he  said  it  was  impossible  for 
a  boiler  to  explode  on  account  of  low  water;  said  he 
could  put  cold  water  in  a  red  hot  boiler  with  perfect 
safety  and  declared  that  it  was  all  old  fogyism  to  say 
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that  a  red  hot  boiler  will  explode  from  turning  cold 
water  into  it. 

I  notice  a  great  deal  being  said  about  boiler  scale 
and  the  use  of  compound.  I  find  in  my  experience 
that  the  same  compound  will  not  work  the  same  in  all 
cases.  I  have  found  that,  in  some  cases,  kerosene 
oil  is  a  great  help.  Soda  ash,  too,  is  all  right.  I  make 
a  practice  of  washing  out  my  boilers  every  two  weeks, 
but  I  never  blow  them  down  while  hot.  On  Saturday 
evenings  I  let  the  steam  go  down  with  about  three 
gages  of  water,  then  fill  up  to  the  top  of  the  gage  glass 
and  let  it  stand  until  the  next  morning.  Then  I  can 
wash  out  the  mud  easily  as  it  does  not  bake  to  the 
boiler  shell.  I  do  not  have  much  trouble  with  scale. 
I  also  use  the  blowofF  in  the  evening  after  the  day's 
run  is  made.  I  bank  my  fires  and  let  the  boilers  cool 
down  while  I  go  to  supper;  then  I  go  back  and  see 
that  there  is  only  about  30  pounds  of  steam;  then  I 
open  the  blowoff  slowly  and  a  circulation  starts  from 
over  the  fire,  which  I  claim  is  the  hottest  place  in  the 
boiler,  and  it  flows  toward  the  blowoff  and  in  that  way 
I  get  rid  of  a  portion  of  the  mud  and  scale.  I  blow 
out  only  a  small  amount  of  water  each  evening. 

Henry  S.  B. 


Boiler  Experiences. 

Editor  of  the  Engineers'  Review : 

The  article  published  in  the  February  issue  regarding 
the  failing  of  the  bag  on  No.  2  boiler  in  the  Vulcan 
building,  Cleveland,  Ohio,  brings  to  my  mind  a  very 
narrow  escape  I  had  two  years  ago  from  a  burned 
boiler,  and  although  it  may  sound  fishy,  it  is  neverthe- 
less a  fact.  I  had  charge  of  a  plant  at  a  coal  mine 
which  consisted  of  two  66-inch  x  18-foot  boilers ;  one 
160-horsepower  McEwen  engine  and  a  loo-kilowatt 
dynamo.  We  mined  the  coal  by  electricity,  the  mining 
being  done  at  night  and  hoisted  in  the  day  time.  I 
was  on  the  night  run. 

We  had  to  depend  on  a  pond  for  our  water  supply 
and  as  the  season  was  dry  we  ran  out  of  water.  There 
was  plenty  of  water  in  the  mine  and  we  had  a  pump  to 
pump  it  with.  I  had  not  been  there  very  long  and  did 
not  know  anything  about  the  water  in  the  mine,  but  the 
water  was  as  pretty  and  clear,  as  any  I  ever  saw. 
The  general  manager  came  around  and  concluded  to 
use  that  water.  We  ran  one  boiler  at  a  time  and  things 
went  very  well  for  a  week,  but  I  saw  the  water  was 
pretty  bad.  I  had  been  running  a  boiler  two  weeks  on 
the  other  water  before  cleaning,  but  I  just  cut  that 
boiler  ofiF  after  one  week's  run.  I  cleaned  out  and 
filled  up  No.  I  boiler,  which  was  in  fine  shape. 

I  run  this  boiler  two  shifts  arid  started  on  the  third 
when  I  noticed  the  water  was  somewhat  worse  than 
what  it  had  been  the  week  before,  so  I  told  the  su- 
perintendent I  was  afraid  we  would  bum  the  boiler, 
but  he  seemed  to  think  differently  so  I  let  things  go, 
but  I  never  shoveled  any  coal  under  that  boiler  until 
I  looked  under  it  each  time,  and  it  was  a  good  thing 
I  did. 

Along  about  the  last  of  the  shift  I  looked  under  the 
boiler  and  it  being  all  right  I  fired  up.  As  the  load 
was  light  I  did  not  have  to  fire  very  often  and  had  let 
the  pressure  drop  a  little  more  than  usual.  When  I 
went  to  fire  up  again  I  heard  a  sound  of  escaping 
steam  which  attracted  my  attention,  which  came  from 


the  direction  of  the  boiler.  I  opened  the  furnace  door 
and  peeped  in  and  — ^well,  I  didn't  know  whether  to 
run  or  stand  my  ground,  but  I  stood  my  ground. 

There  was  not  much  fire  in  the  furnace  and  every- 
thing looked  dead,  but  there  was  a  hump  on  that  boiler 
like  a  salt  bag  and  a  little  steam  blowing  from  the  bot- 
tom of  it.  There  was  about  70  pounds  of  steam  on  the 
boiler  at  the  time,  so  I  just  closed  up  the  ashpit  doors 
and  let  everything  run  to  relieve  the  pressure  as  fast 
as  possible.  I  run  the  pressure  down  to  about  20 
pounds  when  the  engine  dropped  its  speed  and  I  shut 
down.  I  opened  the  boiler  up  the  next  morning  and 
I  will  not  venture  to  say  how  much  sediment  there  was 
in  the  boiler.  The  plate  was  evidently  burned  from 
one  end  to  the  other,  but  the  bag  was  over  the  "fire  box 
near  the  bridgewall,  that  being  the  hottest  place. 

We  had  to  cut  out  a  piece  that  measured  3  feet  9 
inches  by  4  feet  in  order  to  get  good  plate  to  work  on. 
The  boiler  was,  of  course,  patched.  Several  inspec- 
tors said  it  was  the  largest  bag  they  ever  saw  and  it  is 
the  largest  I  want  to  see  unless  I  see  it  as  they  did,  cut 
out  of  the  boiler  and  dumped  to  one  side. 

The  bag  had  come  down  until  it  was  very  thin  and 
was  split  slightly  at  the  lowest  point  where  the  steam 
and  water  was  blowing  through. 

I  consider  that  a  pretty  close  call,  but  some  say  that 
a  miss  is  as  good  as  a  mile,  but  when  I  know  it  and 
can,  I  would  rather  risk  a  mile.  D.  S.  D. 


Mechanical  Stokers. 

Editor  of  the  Engineers'  Review: 

Mr.  W.  C.  Bos  worth  writes  a  most  interesting  letter 
in  the  February  number  of  the  Review  about  "Smoke- 
less Firing."  I  agree  with  him  in  every  point  and  be- 
lieve that  most  engineers  who  have  had  the  oppor- 
tunity of  using  underfeed  stokers  will  do  the  same. 
I  say  underfeed  stokers,  for  my  experience  with  other 
kinds  is  not  remembered  with  any  degree  of  pleasure. 

It  seems  to  me  that  the  method  of  supplying  the 
furnace  with  fuel,  used  by  the  underfeed  system, 
comes  the  nearest  to  being  the  ideal  method  of  any.  I 
do  not  wish  to  extol  any  particular  stoker  but  am 
speaking  of  the  principle  of  forcing  the  coal  into  the 
furnace  under  the  fire  instead  of  putting  it  on  top  of 
that  already  in  the  furnace. 

But  as  Mr.  Bosworth  says,  it  is  impossible  to  fire 
without  making  smoke  when  the  fires  are  forced,  and 
in  many  plants,  that  is  most  of  the  time. 

If,  when  underfeed  .stokers  are  used  the  demands 
for  steam  are  so  great  that  it  becomes  necessary  to  use 
the  fire  bar  to  break  up  the  fires,  a  large  amount  of 
smoke  will  be  made  and  it  will  appear  at  the  top  of  the 
stack  in  large  quantities  and  no  stoker  made  and  no 
fireman,  may  he  be  ever  so  capable  and  careful,  can 
prevent  it.  When  the  demands  are  not  excessive, 
there  is  no  excuse  whatever  if  smoke  is  made.  This 
is  as  true  when  firing  is  done  by  hand  as  when  stokers 
are  used,  when  a  good  grade  of  coal  is  used. 

The  advantage  of  the  underfeed  stoker  is  more 
noticeable  with  the  poorer  grades  of  coal  than  it  is 
with  the  better  grades.  During  the  coal  famine  of  two 
years  ago  we  had  to  use  all  kinds  of  stuff  for  fuel.  One 
cargo  which  we  had  was  so  gaseous,  that  when  firing 
by  hand,  under  our  vertical  boilers  the  gas  would  take 
fire  in  the  flue  heating  it  to  a  bright  red,  and  a  stream 
of  heavy  black  smoke  was  issuing  from  the  stack  al- 
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most  continually.  But  when  we  used  the  same  coal 
under  the  same  kind  of  boilers,  through  the  underfeed 
stokers,  very  little  trouble  was  found  and  the  smoke 
was  not  unduly  excessive.  S.  J.  Smith. 


Engine  and  Fireroom  Equipment. 

Editor  of  the  Engineers'  Review : 

I  suppose  that  you  will  expect  to  get  a  letter  treat- 
ing upon  all  the  fancy  flummeries  with  which  an  en- 
gine and  fireroom  are  supposed  to  be  equipped  after 
reading  the  above  title,  but  such  is  not  to  be.  I  just 
want  to  call  attention  to  some  of  the  conditions  I  have 
noticed  in  steam  plants  which  are  entirely  opposite 
to  the  accepted  practice  of  what  they  should  be. 

As  a  rule  the  ordinary  engine  and  fireroom  outfit 
consists  of  everything  in  the  line  of  tools  that  have 
either  been  borrowed,  begged,  stolen,  or  accepted  as 
presents  from  other  departments  where  they  have  out- 
lived their  usefulness. 

Very  few  engine  rooms  have  a  convenient  place 
wherein  a  pipe  vice  can  be  set  up  for  the  use  of  the 
engineer,  where  he  can  do  the  repairs  that  are  more  or 


has  a  steam  dome  and  I  will  go  on  record  right  here 
by  saying  that  I  have  no  use  for  a  steam  dome  on  a 
boiler,  and  if  mine  ever  gets  to  leaking  or  has  to  come 
off  it  will  never  go  on  again.  Although  the  one  on  my 
present  boiler  does  not  leak,  I  have  had  plenty  of  them 
that  have,  and  as  far  as  I  can  see  their  only  use  is  to 
annoy  the  man  in  charge  of  the  plant.  It  will  be  seen 
also  that  the  bridgewall  is  made  different  from  the 
generally  accepted  practice  insomuch  as  it  lies  on  a 
slant.  This  is  to  allow  for  pushing  the  live  coals  back 
from  the  grate  when  cleaning  fires.  By  this  method 
the  grate  may  be  entirely  cleaned  of  ash  and  clinker 
and  the  fire  drawn  down  again  with  a  loss  of  very  few 
moments ;  in  fact  the  fires  can  be  cleaned  almost  while 
the  attendant  would  be  barring  the  coals  over  on  one 
side  when  cleaning  in  the  ordinary  way.  By  this 
method  a  fire  does  not  have  to  be  burned  down  as  low 
as  is  usually  the  practice,  because  it  is  an  easy  matter 
to  shove  the  layer  of  live  coals  back,  leaving  nothing 
but  dirt  upon  the  grates,  which  is  almost  impossible 
to  do  when  trying  to  shove  them  to  one  side.  I  find 
this  is  a  convenience  in  the  case  of  boilers  which  are 
being  worked  nearly  to  their  limit. 

I  have  read  some  letters  regarding  the  matter  of 


FIG.  I.     BRIDGEWALL  AND  COMBUSTION  CHAMBER. 


less  frequent.  Of  course  engineers  are  expected  to  do 
repairing  and  one  thing  which  is  needed  is  a  good 
bench  made  heavy  enough  so  that  when  the  engineer  is 
cutting  a  thread  on  a  piece  of  pipe  he  will  not  twist  the 
bench  all  over  the  engine  room,  or  when  he  is  making 
up  a  length  of  piping  containing  joints,  tees,  etc.,  he 
will  not  be  obliged  to  get  someone  to  hold  one  section 
of  the  pipe  on  the  floor  with  a  Stillson  wrench  while 
he  endeavors  to  screw  the  connection  in  place  with  an- 
other. 

This  is  a  trick  that  I  have  had  to  resort  to  more 
than  once  and  doubtless  other  engineers  have  been 
forced  to  do  the  same.  Every  plant  should  have  a  com- 
plete set  of  pipe  taps  and  dies,  with  stocks  and  pipe 
cutters,  to  work  on  from  y^  to  2-inch  pipe.  It 
will  be  found  that  such  an  equipment  will  pay  for  it- 
self in  a  very  short  time  when  it  comes  to  pay  pipers' 
bills  at  60  cents  per  hour.  Of  course  it  goes  without 
saying  that  there  should  be  a  supply  of  wrenches  of 
difl^erent  styles,  even  down  to  the  good  old-fashioned 
monkey  wrench,  to  which  so  much  trouble  has  been 
blamed. 

While  we  are  on  the  subject  of  fireroom  perhaps  it 
will  be  interesting  to  show  the  way  in  which  I  have 
my  grates,  bridgewall  and  blowoff  valve  arranged. 
As  will  be  seen  by  the  illustration,  Fig.  i,  the  boiler 
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FIG.  8.    CIRCULATING  PIPE. 

cleaning  fires,  but  I  will  say  most  emphatically  that 
some  of  the  methods  could  not  be  used  in  my  plant.  I 
have  an  idea  there  would  be  a  pretty  kettle  of  fish  if  I 
should  attempt  to  allow  the  fire  to  burn  entirely  out  on 
one  side  when  getting  ready  to  clean.  I  am  of  the 
opinion  that  everyone  would  have  a  chance  to  take  a 
rest  while  the  steam  was  being  raised  to  its  proper 
point  again.  That  method  will  apply  to  plants  where 
the  load  on  the  boiler  is  light,  but  I  would  not  advise 
any  one  to  try  it  where  the  boiler  has  anything  like  a 
load  on  it.  I  have  read  also  where  the  engineer  after 
cleaning  one  side  immediately  cleaned  the  other.  He 
couldn't  do  it  in  my  plant  and  keep  running  at  the 
same  time;  if  he  did  it  he  would  have  to  shut  down 
while  he  was  getting  up  steam.  I  don't  think  my  plant 
is  an  exception  either,  because  I  know  of  others  which 
would  act  the  same  way. 

There  has  been  considerable  said  in  reference  to  the 
location  and  position  of  the  blowoff  pipe.  I  think  the 
method  as  shown  in  Fig.  i  is  the  most  sensible  of  any, 
because  the  elbow  and  horizontal  pipe  is  protected  from 
the  hot  gases  while  the  vertical  pipe  is  always  full  of 
water  and  there  is  little  liability  of  it  being  filled  up 
with  scale. 

Another  thing  that  hag  interested  me  is  the  piping 
of  the  blowoff  and  circulating  pipe.  The  way  I  have 
mine  connected  is  shown  in  Fig.  2,  which  is  practically 
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the  same  as  others  have  described  with  the  exception 
that  I  use  a  gate  valve.  I  have  not  had  any  trouble 
with  scale  lodging  in  it  as  yet.  W.  C.  Garman. 


High  and  Low  Water  Alarms. 

Editor  of  the  Engineers'  Review : 

It  seems  as  if  the  boys  hardly  get  through  discussing 
one  topic  before  another  comes  up.  In  the  March 
issue  quite  a  number  have  more  or  less  to  say  regard- 
ing high  and  low  water  alarms,  and  I  heartily  agree 
with  F.  C.  H.  when  he  says :  "  While  the  appliances 
are  all  right  the  attendants  are  not."  It  is  good 
deal  as  W.  E.  S.  says  in  the  following  letter,  that  the 
safety  column  is  O.  K.,  but  it  is  evident  that  the  safety 
water  column  can  be  neglected  to  the  same  extent  as 
the  ordinary  column,  and  a  column  without  a  whistle 
is  just  as  liable  to  clog  iip  as  one  having  one.  I  agree 
with  him  again  when  he  says  he  fails  to  see  what  col- 
umn will  be  safe  if  the  engineer  fails  to  blow  it  out  as 
often  as  is  necessary. 

F.  E.  Warfield  says  in  his  letter  that  the  alarm  col- 
umn tends  to  make  a  certain  class  of  engineers  care- 
less and  negligent,  at  the  same  time  admitting  it  is  no 
fault  of  the  device.  He  ends  up  his  remarks  by  stating 
that  some  men  rely  upon  them  just  the  same.  I  know 
this  to  be  a  fact,  but  because  the  water  column  is 
equipped  with  a  high  and  low  water  alarm  whistle 
there  is  no  excuse  for  the  fireman  to  allow  his  water 
to  get  any  higher  or  lower  than  it  should  be,  in  fact 
he  should  be  just  as  particular  to  keep  his  water  level, 
at  say  the  second  gage  or  wherever  he  has  found  by  ex- 
perience it  is  most  desirable  to  carry  it,  as  if  there  were 
no  alarm  on  his  column.  When  this  is  done  the  safety 
column  is  doing  what  it  is  designed  to  do,  and  the 
whistle  is  only  heard  to  blow  when  the  fireman  through 
oversight  or  negligence,  has  allowed  the  water  to  get 
either  too  high  or  too  low. 

In  all  my  experience  as  an  engineer  I  have  never 
been  troubled  with  the  water  in  my  boilers  getting  to 
the  dangerous  point  either  high  or  low  with  one  or  two 
exceptions,  and  these  were  in  cases  where  I  did  my  own 
firing  and  was  busily  employed  doing  some  one  else's 
work  around  the  shop  when  I  ought  to  have  been  in 
my  engine  room,  "  holding  down  an  old  chair,"  as  some 
one  put  it. 

The  plant  where  I  am  located  now  has  three  B.  & 
W.  boilers,  each  equipped  with  a  high  and  low 
water  alarm,  but  it  is  very  seldom  the  fireman  allows 
them  to  blow  for  either  high  or  low  water.  He  is  a 
good  man  and  does  not  depend  upon  his  whistle  blow- 
ing to  notify  him  of  the  fact  that  his  water  is  not  at  its 
proper  level.  In  our  plant  we  regulate  the  speed  of 
the  pump  so  that  it  is  in  constant  operation  at  all  times 
and  as  far  as  alarm  goes  it  might  just  as  well  be  in 
the  repair  shop. 

When  I  came  to  Mr.  Jarvis'  letter  it  appeared  to  me 
from  the  tone  that  he  must  be  interested  in  high  and 
low  water  alarms  in  some  way  or  other.  The  portion 
of  his  letter  relating  to  the  increased  duties  of  an  engi- 
neer and  fireman  which  were  brought  about  by  the 
introduction  of  a  safety  water  column  it  seems  to  me 
does  not  portray  an  unbiased  vew  of  the  situation  look- 
ing from  both  sides  of  the  question.  He  says  he  does 
not  think  it  unreasonable  to  expect  the  engineer  to  put 
in  his  time  in  doing  something  besides  holding  down 
an  old  chair.    Mr,  Jarvis  is  not  the  only  man  in  this 


world  who  has  the  same  opinion,  as  can  be  testified  by 
hundreds  of  engineers  who  are  obliged  to  do  outside 
work  which  in  reality  they  should  have  nothing  what- 
ever to  do  with.  For  instance  we  will  suppose  that 
Mr.  Jarvis  is  a  salesman  for  some  high  and  low  water 
alarm.  He  gets  a  salary  and  possibly  a  commission  on 
all  sales  made.  He  gets  paid  for  what  he  does  or 
rather  his  ability  to  sell  goods.  He  isn't  on  the  jump 
all  the  time  and  there  are  days  when  he  is  at  the  home 
office,  but  he  would  not  think  much  of  his  employers 
if  they  should  request  him  to  step  into  the  office  and 
help  the  bookkeeper  with  the  accounts,  seeing  that  he 
was  not  just  then  actually  engaged  in  selling  some 
one  high  and  low  water  alarms.  I  have  my  doubts  as 
to  whether  the  employer  would  make  such  a  request, 
and  then  again  I  have  my  doubts  if  Mr.  Jarvis  would 
comply  with  the  request  if  it  were  made. 

I  fail  to  see  why  an  engineer  whether  he  is  running 
a  small  plant,  first  assistant  in  a  large  plant  or  chief 
engineer  of  a  number  of  plants  should  be  expected  to 
attend  to  any  duties  other  than  those  which  fall  di- 
rectly upon  him  by  virtue  of  the  position  he  holds. 
The  chief  engineers  who  have  charge  of  several  steam 
plants  receive  salaries  of  from  $2,000  to  $3,000  a  year 
and  some  of  them  perhaps  more,  but  I  will  venture  to 
say  they  are  not  requested  to  go  around  scrubbing 
floors,  fixing  machinery  and  such  work.  Their  em- 
ployers would  not  think  of  asking  such  a  thing.  The 
same  thing  with  a  chief  engineer  of  a  single  plant.  His 
duty  is  to  see  to  it  that  the  plant  is  operated  as  it  should 
be,  and  that  is  all  that  is  expected  of  him,  but  this 
phase  of  the  question  changes  radically  when  we  come 
down  to  plants  having  from  i  to  5  boilers  with  a  fire- 
man assistant  in  the  one  and  the  engineer  doing  his 
own  firing  in  the  other.  Here  we  find  that  a  distinc- 
tion has  been  made.  The  employer  does  not  hesitate 
to  rush  into  the  engine  room  and  order  the  engineer 
to  line  up  shafting,  fix  bearings,  lace  belts,  put  in 
foundations  and  numerous  other  things  which  no  more 
belong  to  him  than  Japan  does  to  Russia.  Why  should 
this  be?  The  last  named  engineer  who  gets  any- 
where from  $2  to  $4  a  day  has  just  as  much  responsi- 
bility according  to  his  salary  as  the  $2,000  a  year  man. 
Just  why  one  isn't  as  well  fitted  to  receive  his  salary 
whether  it  be  great  or  small  for  what  he  knows  as  the 
other  is  a  mystery  to  me.  It  is  worth  more  than  a  good 
many  engineers  get  to  stay  10  or  12  hours  in  the  dark, 
dingy  holes  where  some  engine  and  firerooms  are  lo- 
cated without  doing  a  tap  of  work  from  morning  until 
night.  My  impression  is  and  has  been  for  some  years 
that  a  law  should  be  passed  prohibiting  an  engineer 
from  doing  work  outside  of  his  engine  or  fireroom. 

S.  H.  R. 


Engineer  vs.  Fireman. 

Editor  of  the  Engineers'  Review : 

In  reading  the  letter  by  S.  E.  on  page  19  of  the 
March  issue  of  the  Review  I  read  this  question.  "Can 
a  man  be  a  successful  engineer  if  he  has  never  been  a 
fireman?"  This  opens  up  a  question  to  which  I  sup- 
pose everv  engineer  has  an  opinion  of  his  own. 
and  he  will  doubtless  render  judgment  according  to 
his  experience;  that  is  the  way  I  propose  to  do  in  an- 
swering the  above.  To  begin  with,  it  will,  of  course 
make  a  difference  as  to  what  the  term  "  fireman " 
applies  to.     If  it  means  that  a  man  must  have  served 
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a  certain  number  of  months  or  years  in  the  fireroom 
having  charge  of  nothing  else  but  the  boilers,  or  hav- 
ing a  chief  engineer  or  fireman  over  him,  then  I  will 
confess  that  I  have  never  been  a  fireman.  If  it  means 
the  man  who  does  his  own  firing  and  operates  and  has 
charge  of  the  engine  as  well,  then  I  presume  I  can 
make  claims  to  being  a  fireman.  If  it  applies  to  the 
man  who  has  never  shoveled  a  pound  of  coal  into  a 
furnace  in  his  life  then  the  question  is  somewhat  al- 
tered. 

To  be  a  successful  engineer  it  is  not  necessary  for 
a  man  to  operate  as  a  fireman  in  front  of  a  battery  of 
boilers  for  several  years.  In  order  to  be  a  successful 
engineer  it  is  not  necessary  for  a  man  to  even  have 
done  his  own  firing  and  operate  the  engines  in  any 
particular  plant.  To  my  way  of  thinking,  the  firing 
has  very  little  to  do  with  being  a  successful  engineer, 
and  right  here  I  presume  is  where  a  good  many  will 
not  agree  with  me.  A  man  must  understand  firing,  I 
will  admit,  but  he  who  uses  the  most  common  sense  in 
regard  to  the  fireroom  force,  is  the  man  who  will  be 
the  most  successful  in  that  branch  of  the  work.  I  have 
seen  men  who  began  work  as  firemen  and  who  will 
probably  die  as  firemen,  if  they  hold  their  jobs  until 
that  event  takes  place.  I  have  seen  other  men  work  a 
few  months  in  a  fireroom  and  then  throw  up  the  place 
and  secure  a  position  as  engineer.  I  know  of  a  man 
who  is  operating  engine*  in  one  of  the  largest  woolen 
mills  in  the  East  who  has  never  fired  a  pound  of  coal 
under  a  boiler  in  his  life. 

I  will  say  this ;  I  believe  a  man  will  be  a  better  en- 
gineer from  having  had  experience  in  the  fireroom, 
and  for  knowing  what  it  is  to  stand  in  front  of  hot 
fires  and  sweat  and  swear,  and  what  it  is  to  cough  up 
soot  for  two  or  three  days  after  cleaning  boilers  and 
all  that  sort  of  thing.  It's  a  pretty  good  guarantee 
when  he  has  been  through  the  mill  that  he  will  have 
some  consideration  for  the  men  who  are  working  under 
him  as  firemen  when  he  becomes  an  engineer.  This 
will  many  times  avoid  trouble  and  friction  with  the  fire- 
room force  which  would  doubtless  occur  if  he  did  not 
understand  these  things.  A  man  should  also  be  fa- 
miliar with  the  workings  of  different  types  of  boilers, 
but  it  does  not  necessarily  mean  that  he  must  have  to 
operate  them  as  a  fireman. 

There  are  many  firemen  today  who  know  very  little 
about  the  boilers  they  are  operating  and  in  over  half 
of  the  large  plants  I  will  venture  to  say,  that  if  you 
ask  the  firemen  Who  are  shoveling  the  coal  a  half 
dozen  questions  relating  to  the  construction  of  their 
boilers,  they  could  not  tell  you  unless  they  happened  to 
be  some  of  those  who  have  no  intentions  of  staying  in 
the  fireroom  and  are  learning  all  the  points  regarding 
the  operation  of  boilers,  etc.,  as  fast  as  they  can,  hav- 
ing in  mind  all  the  while  that  the  engine  room  is  good 
enough  for  them. 

To  my  mind  it  is  far  more  important  that  a  man 
should  be  a  machinist  than  a  fireman.  Knowing  how 
to  shovel  coal  or  ashes  will  not  help  an  engineer  when 
he  is  several  hundred  miles  from  a  repair  shop  and  a 
break  down  occurs.  I  know  from  experience  that  a 
knowledge  of  tlie  machinery  and  how  to  do  machin- 
ist's work  is  of  great  value  to  any  running  engineer. 
I  know  it  has  stood  me  a  good  turn,  and  although  I 
have  had  numerous  break  downs,  I  am  proud  to  say 
that  I  never  had  to  call  in  the  help  of  some  outside 
machinist  to  show  me  how  to  repair  things.    If  I  were 


to  start  in  the  engineering  field  again  I  should  cer- 
tainly put  in  three  or  four  years  in  a  machine  shop 
before  undertaking  the  work. 

I  am  not  going  to  say  how  successful  I  have  been  as 
an  engineer,  as  it  would  probably  not  interest  any  one 
if  I  did,  but  just  to  show  that  it  is  not  absolutely  neces- 
sary for  a  man  to  serve  any  particular  time  as  a  fire- 
man I  will  give  a  little  bit  out  of  my  own  life  as  an 
engineer.  When  I  was  a  young  man  I  went  to  work 
in  what  used  to  be  known  as  the  Thompson-Houston 
Electric  Co.  of  Lynn,  Mass.,  now  known  as  the  General 
Electric  Co.,  where  I  stayed  for  six  years  and  a  half 
working  in  their  machine  shops.  About  this  time  I  felt 
that  I  wanted  to  see  something  of  the  country,  and  so 
I  packed  my  Saratoga  and  started.  I  had  always 
wanted  to  be  an  engineer,  and  so  becoming  acquainted 
with  a  man  in  one  of  the  Western  states  I  obtained  the 
privilege  of  working  nights  in  a  little  100-horse 
power  plant  for  the  magnificent  sum  of  nothing  per 
week.  It  wasn't  money  I  was  after,  it  was  the  chance 
to  get  on  the  road  that  led  to  it,  as  I  thought.  After 
working  two  weeks  for  this  princely  sum  I  resigned 
my  position  and  started  out  as  a  full  fledged  engineer. 
It  wasn't  long  before  I  secured  a  position  of  chief  engi- 
neer of  a  250-horsepower  electric  lighting  plant  owned 
and  operated  by  a  small  city  at  the  enormous  price  of 
$40  per  month,  seven  days  a  week  and  sometimes  a 
day  and  night  thrown  in  for  good  measure.  While 
this  salary  seems  small  now,  and  it  was  small,  I  had 
this  to  content  myself  with  that  it  was  as  much  as  other 
men  were  getting  at  that  time,  who  occupied  similar 
positions.  My  father  had  been  an  engineer  before  me, 
and  naturally  I  had  picked  up  considerable  about  the 
business,  but  just  the  same  when  it  comes  to  actual 
experience  either  in  firing  or  engineering  I  was  an  ab- 
solute greenhorn. 

I  can  say  this,  however,  without  any  attempt  at 
blowing  my  own  horn,  that  from  the  day  I  started  out 
as  an  engineer  up  to  the  present  time,  which  is  over 
12  years  later,  I  have  never  had  a  serious  accident, 
and  in  no  case  has  the  accident  been  one  where  it  could 
have  been  avoided  as  far  as  my  knowledge  goes.  In 
my  first  plant  I  had  a  fireman  and  assistant  engineer. 
In  plants  since  then  I  have  done  my  own  firing  and 
engineering,  while  in  other  plants  I  have  been  an  assis- 
tant to  a  chief  where  firemen  were  employed.  It  seems 
to  me  that  looking  at  the  manner  from  my  point  of 
view,  it  is  not  necessary  that  an  engineer  be  a  fireman 
in  order  to  be  successful  in  his  calling.  T.  E.  C. 


Fusible  Plugs. 

Editor  of  the  Engineers  Review : 

I  have  read  what  B.  L.  C.  says  in  his  letter  on  page 
25  of  the  March  issue  of  the  Review  regarding  my  put- 
ting a  solid  plug  in  the  boiler  head  in  place  of  the  fusi- 
ble plug  in  order  to  prevent  its  melting  out.  I  think 
that  he  takes  it  too  much  to  heart  and  is  really  making 
a  mountain  out  of  a  mole  hill.  I  do  not  dispute  for 
a  moment  the  assertion  that  fusible  plugs  are  very  im- 
portant adjuncts  to  a  boiler,  but  I  will  say,  that  if  they 
are  to  be  of  any  use  whatever  they  have  got  to  get  a 
good  deal  more  attention  than  they  do  from  the  aver- 
age engineer.  I  will  venture  to  say  that  the  plugs  in 
the  boilers  of  B.  L.  C.  haven't  been  examined  for  the 
last  six  months,  by  himself  or  any  one  else  any  more 
than  a  casual  glance.     I  will  venture  to  say  that  he 
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cannot  tell,  if  his  boiler  is  using  water  which  has  a 
tendency  to  form  scale,  whether  the  inside  surface  of 
his  fusible  plug  is  coated  over  with  scale  or  not.  I  am 
venturing  these  assertions,  knowing  as  I  do  the  little 
regard  which  is  paid  to  fusible  plugs  by  the  larger 
number  of  engineers,  and  I  have  an  idea  that  Mr.  B. 
L.  C.  isn't  the  exception.  Because  a  fusible  plug  can 
be  melted  out  it  is  not  necessary  to  infer  that  the  steam 
will  be  liberated  by  the  pressure  on  the  other  side.  It 
is  no  uncommon  thing  for  an  accumulation  of  scale  to 
form  itself  on  the  metal  sufficiently  strong  to  stand  the 
pressure  upon  it,  and  so  prevent  the  liberation  of  the 
water  and  steam,  and  furthermore  it  does  not  take  very 
much  of  a  thickness  of  scale  to  do  this.  It  has  been 
found  by  experience  that  where  the  area  of  the  plug  is 
small  a  coating  of  hard  scale  less  than  i-16-inch  thick 
over  a  >^-inch  hole,  is  sufficient  to  hold  a  pressure  of 
from  70  to  80  pounds. 

It  is  no  uncommon  thing  to  find  boilers  operating 
without  any  plug  whatever,  and  those  having  plugs 
are  not  renewed  as  often  as  they  should  be,  if  depend- 
ence is  to  be  placed  upon  them. 

Mr.  B.  L.  C.  has  evidently  placed  too  much  responsi- 
bility upon  the  safety  plug,  as  he  says  that  in  placing 
a  solid  plug  in  the  boiler  head,  I  not  only  risked  my 
own  life,  but  that  of  many  others.  This  statement 
strikes  me  as  being  rather  rash  and  shows  to  me  at 
least  that  he  places  more  dependence  upon  the  fusible 
plug  than  I  ever  have  or  ever  will. 

The  fusible  plug  is  nothing  more  or  less  than  a  very 
unreliable  safety  device  and  with  a  careful  engineer  or 
fireman,  it  is  of  practically  no  use  whatever,  because  it 
will  never  have  a  chance  to  operate.  Its  function  is  not 
to  protect  the  life  of  the  engineer  or  fireman  and  those 
who  are  operating  in  or  about  the  boiler  room,  but  is 
for  the  purpose  of  protecting  the  boiler  from  injury  in 
case  the  attendant  allows  the  water  to  fall  low  enough 
to  melt  the  composition,  and  that  is  all  it  is  for.  A 
man  could  allow  his  water  to  fall  below  the  tubes  and 
yet  not  cause  any  risk  to  his  own  life  or  those  about 
the  place,  although  such  a  procedure  is  not  recom- 
mended, because  it  undoubtedly  would  weaken  the 
boiler,  but  as  far  as  an  explosion  taking  place,  I  don't 
believe  anything  of  the  sort. 

If  I  were  to  depend  upon  the  safety  plug  as  a  pro- 
tection to  life  I  should  certainly  get  my  life  insured, 
and  furthermore  to  guard  against  any  chance  of  the 
nature  of  the  alloy  to  change  I  would  renew  the  fusi- 
ble plug  every  three  or  four  months. 

In  case  any  of  the  readers  of  this  letter  want  to  know 
what  a  plug  is  composed  of  I  give  the  following  pro- 
portions for  an  alloy  to  melt  at  certain  temperatures 
which  is  very  commonly  used. 
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the  present  time  which  has  been  in  for  over  four  years 
and  a  half,  and  how  much  longer,  I  do  not  know.  Now 
jump  on  me  if  you  want  to. 

In  B.  L.  C.'s  case  it  is  that  of  the  pot  calling  the  ket- 
tle black.  What  difference  does  it  make  what  a 
man  deceives  about  if  he  deceives?  He  says  that  no 
harm  was  done  because  no  one  knew  the  difference 
when  he  changed  the  gage  on  the  steam  line.  Same 
in  my  case;  no  harm  was  done  by  putting  in  a  solid 
plug,  and  I  held  my  job  because  of  it.  One  deception 
is  as  bad  as  the  other.  D.  Parker. 


Lead  and  Compression. 

Editor  of  the  Engineers'  Review : 

In  the  February  number  of  the  Review,  F.  John- 
son, in  commenting  on  a  previous  article  by  W.  J.  D. 
gives  a  few  ideas  on  lead  and  compression  which, 
though  not  entirely  new,  are  at  variance  with  the  ideas, 
I  think  of  a  majority  of  engineers. 

He  says,  "  Compression  reduces  the  area  of  the  in- 
dicator diagram,  proving  conclusively  that  all  com- 
pression, whether  great  or  small,  is  a  dead  loss." 
True,  it  does  reduce  the  area,  but  at  the  same  time  do 
not  his  cards  show  a  reduction  of  the  area  of  that 
part  of  the  diagram  showing  steam  admission  ?  With 
compression  the  steam  ports  and  clearance  are  filled 
with  steam,  but  slightly  lower  in  pressure  than  the 
steam  line,  while  in  the  case  of  no  compression  these 
must  be  filled  with  live  steam.  Which  do  you  think 
is  the  most  economical  ? 

Again,  compression  raises  the  temperature  at  the 
end  of  the  stroke,  and  thus  does  away  with  the  greater 
part  of  the  condensation  attendant  on  the  admission 
of  steam  into  the  cylinder. 

In  regard  to  lead,  I  think  a  certain  amount  is  neces- 
sary for  the  satisfactory  operation  of  high  speed  en- 
gines, though  no  doubt  there  are  a  great  many  engines 
operated  with  entirely  too  much  lead.  As  to  noiseless 
operation,  there  is  not,  nor  cannot  be,  any  set  rule. 
Every  engineer  must  find  out  for  himself  just  the 
right  adjustment  for  his  particular  engine  for  even 
among  engines  of  the  same  design  and  make  there  is 
sometimes  a  wide  difference.  F.  B.  B. 


In  conclusion  I  want  to  say  that  I  don't  place  very 
much  reliance  upon  a  safety  plug  especialy  in  a  re- 
turn tubular  boiler  of  the  horizontal  type,  and  to  prove 
my  assertion  I  will  say  that  I  have  one  in  a  boiler  at 


Cylinder  Compression. 

Editor  of  the  Engineers'  Review : 

In  your  February  issue  on  page  19,  I  note  what  F, 
L.  Johnson  says  about  cylinder  compression.  It  ap- 
pears to  me  in  practice  as  well  as  theory,  that  a  wide 
open  port,  as  soon  as  possible  after  the  center  is  found, 
is  a  decided  advantage,  and  in  order  to  get  the  full 
port  as  soon  as  possible  we  must  have  lead. 

I  also  believe  that  an  engine,  especially  a  high  speed 
engine  will  run  smoother  and  with  more  economy  with 
exhaust  lead  enough  to  insure  good  compression,  but 
not  enough  to  throw  the  valves  from  their  seats  as 
there  is  a  limit  to  all  things.  I  believe  by  getting  ex- 
haust compression  we  fill  the  clearance  and  it  will  take 
less  live  steam  to  do  the  work. 

At  one  time  I  had  charge  of  a  Putnam,  four  poppet 
valve  engine.  The  valves  were  lifted  by  cams  and 
could  easily  be  adjusted  to  suit  the  operator.  As  we 
were  short  of  boiler  capacity  I  experimented  quite 
often  until  I  obtained  the  best  results,  which  was  ob- 
tained by  exhaust  lead. 
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On  page  22  H.  J.  says  he  would  dress  the  edges  of 
the  packing  rings.  I  don't  think  this  is  right  as  the 
steam  has  a  tendency  to  press  under  and  cause  leak- 
age. If  the  engine  is  in  good  line  and  enough  of  good 
cylinder  oil  is  used,  I  don  t  think  the  engine  will  groan. 

I  have  had  knocking  in  cylinders  caused  by  the  rod 
packing  getting  hard,  but  by  removing  old  and  replac- 
ing with  new  everything  would  again  run  smoothly. 

A  short  time  ago  I  was  in  an  engine  room  with  the 
manager,  when  the  engineer  told  him  the  engine  did 
not  get  steam  enough  to  do  its  work.  The  steam  pipe 
was  iJ/2-inch,  exhaust  3-inch  and  the  manager  told  the 
engineer  to  put  in  a  4-inch  steam  pipe.  We  see  some- 
thing new  almost  any  old  time.  C.  H.  Prescott. 


More  About  Compression  in  Steam  Engine 
Cylinders. 

Editor  of  the  Engineers'  Review : 

The  letters  on  compression  have  been  very  interest- 
ing to  me,  but  I  cannot  agree  with  all  that  has  been  said. 
I  feel  that  I  am  a  good  deal  like  one  of  your  other 


as  shown  in  his  diagrams  in  the  March  issue,  page 
32  which  are  as  far  as  I  can  see  identical  to  those  in 
Mr.  Johnson's  article  in  the  February  issue,  with  the 
exception  of  the  perpendicular  steam  line  which  has 
been  drawn  in,  but  I  do  not  get  the  same  results  that 
he  does,  although  this  may  be  due  to  th^  fact  that  the 
cards  may  be  reduced  in  size  to  what  the  actual 
measurements  were  made  from. 

In  Fig.  I,  I  have  drawn  a  card,  the  admission  line  of 
which  is  drawn  at  the  same  angle  as  that  on  Mr.  John- 
son's card,  shown  in  the  February  issue.  By  dividing 
the  space  between  the  horizontal  and  slant  admission 
line  into  10  divisions,  I  find  that  the  length  of  the  lines 
combined  equal  1.04  inches.  The  height  of  the  card  is 
2.44  inches.  In  order  to  get  the  mean  length  of  the  10 
ordinate  lines,  we  divide  their  total  length  by  10  which 
leaves  the  length  of  the  average  line  .104.  This  mul- 
tiplied by  the  length  of  the  diagram  equals  2.44X-104 
=.25376  square  inches.  This  is  the  area  that  is  lost 
from  the  imaginary  card  I  have  drawn,  if  the  steam 
line  takes  the  same  slant  as  in  Mr.  Johnson's  card. 

In  Fig.  2  I  have  attempted  to  draw  what  might  be 


I 


FIG.  1.     AREA  LOST  BY  LATE  ADMISSION. 

readers  who  does  not  like  the  looks  of  the  cards  Mr, 
Johnson  sent  which  were  published  in  the  February  is- 
sue, as  both  of  them  show  a  late  admission  of  steam, 
and  although  there  is  no  doubt  but  that  Mr.  Johnson's 
engines  run  smoothly,  I  cannot  see  how  he  is  gaining 
anything  by  reducing  his  compression  to  practically 
nothing,  at  the  cost  of  his  admission.  In  the  March 
issue  T.  P.  takes  the  trouble  to  measure  up  the  high 
pressure  card  as  to  the  area  lost  through  the  late  ad- 
mission of  steam,  also  that  gained  by  having  a  small 
amount  of  compression.  He  measures  up  the  area  as 
about  .28-inch  for  the  space  lost  by  the  late  admission 
of  steam  while  the  area  taken  up  by  compression  meas- 
ures .33  inches.  This  according  to  T.  P.'s  figuring 
shows  that  the  compression  as  he  has  outlined  it  is 
costing  more,  due  to  a  larger  area  taken  from  the  card, 
than  the  area  of  the  space  formed  by  the  late  admission 
line.  He  goes  on  to  say  that  it  is  evident  to  every  engi- 
neer that  the  compression  as  he  shows  it  by  the  dotted 
lines,  which  is  imaginary,  is  less  than  that  found  in 
practice  by  most  engineers.     I  have  measured  the  Unes 


FIG.  2.     AREA  LOST  BY  COMPRESSION. 

called  an  average  compression  line.  The  height  being 
.83  inches.  Dividing  the  figure  formed  by  the  com- 
pression line  and  a  straight  line  drawn  down  and  in- 
tersecting the  back  pressure  line  into  10  divisions,  we 
find  the  length  of  all  ordinates  combined  to  be  144 
inches.  The  average  length  is  i.44-=-io=.i44  inch. 
This  multiplied  by  the  length  of  the  diagram  is, 
.I44X.83=.II952  square  inches,  the  area  that  is  lost 
from  the  card  due  to  compression.  This,  however,  is 
not  accurate,  because  even  in  Mr.  Johnson's  card  there 
is  a  trifle  compression.  But  putting  that  part  of  the 
question  to  one  side,  we  find  in  subtracting  the  area  lost 
due  to  compression  from  that  which  is  lost  due  to  late 
steam  admission,  a  difference  between  the  two  of 
.25376 — .11952^.13424  which  shows,  if  figures  can  be 
relied  upon,  that  over  twice  as  much  area  is  thrown 
away  due  to  the  late  steam  admission  as  there  is  with 
the  amount  of  compression  generally  carried. 

I  have  not  exaggerated  the  drawings  that  I  know 
of  as  I  believe  they  look  about  the  same  as  Mr.  John- 
son's card  would  if  it  were  extended  up  on  the  same 
scale.     From  the  above  figures  it  goes  to  show,  to  me 
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at  least,  that  the  compression  could  take  up  just  about 
twice  as  much  area  as  it  does  and  still  be  as  economical 
when  it  comes  to  the  operation  of  the  engfine  as  the 
cards  shown  by  Mr.  Johnson  would  indicate.  It  will 
be  found  I  thirik  upon  measuring  the  length  of  the  top 
line  on  T.  P.'s  card  and  then  measuring  across  at  the 
same  distance  from  the  back  pressure  line  on  the  dia- 
grams I  have  enclosed,  that  the  distance  is  practically 
the  "same  and  reducing  the  curve  of  the  compression 
line  to  the  same  degree  would  bring  it  down  to  what 
is  shown  in  Fig.  i  of  his  diagram. 

I  do  not  believe  that  any  engine  showing  as  late  an 
admission  of  steam  as  the  one  from  which  the  card  Mr. 
Johnson  produces  would  indicate,  is  running  as  eco- 
nomically as  an  engine  having  the  steam  line  vertical, 
as  it  should  be,  and  allowing  the  ordinary  amount  of 
compression.  If  my  figures  and  idea  are  wrong,  I  will 
be  much  obliged  to  any  one  who  will  set  me  right. 

W.  Deming. 


how  he  expects  to  balance  the  thrust  of  his  low  pres- 
sure piston  on  his  crankpin  without  some  compression. 
According  to  his  cards  he  has  a  very  light  load. 

Wm.  E.  Cline. 


Believes  in  Compression 

Editor  of  the  Engineers'  Review : 

In  the  February  Review  F.  L.  Johnson  says,  "  steam 
is  used  in  the  cylinder  of  an  engine,"  to  "  turn  the 
crank  shaft,"  and  again :  "  compression  reduces  the 
area  of  the  indicator  diagram,"  and  still  again:  "All 
compression,  whether  great  or  small,  is  a  dead  loss. 
Lead,  by  introducing  pressure  into  the  cylinder  when 
it  can  have  no  rotating  effect  on  the  shaft,  is  also  a 
loss." 

The  first  statement  is  granted,  as  it  turns  the  crank 
all  right,  but  the  primary  object  is  to  convert  the  po- 
tential energy  of  the  steam  into  kinetic  energy  at  the 
pulley,  and  it  depends  on  the  valve  setting,  whether 
this  is  done  efficiently  or  not.  On  the  high  speed  en- 
gines a  great  deal  of  compression  is  necessary,  while 
on  low  or  medium  speed  not  so  much  is  required. 

The  right  amount  of  compression  will  not  cause  a 
loss,  because  all  the  energy  expended  in  compression 
will  be  contained  in  the  steam  in  the  clearance  space 
and  reduces  the  live  steam  admitted  at  the  starting  of 
the  stroke. 

If  by  "  lead  "  he  means  early  admission,  I  hold  that 
steam  should  be  admitted  at  the  instant  or  a  little  be- 
fore compression  ceases,  and  the  valve  set  to  produce 
this  effect  whether  any  lead  is  required  or  not. 

From  the  appearance  of  his  low  pressure  card  it  ap- 
pears as  if  his  exhaust  valve  was  leaking,  possibly 
slightly  open,  because  his  steam  line  falls  off  before  cut- 
off takes  place. 

One  thing  he  says  is  O.  K.,  however ;  that  is  if  com- 
pression costs  anything  at  all,  it  costs  too  much. 

But  the  right  amount  of  compression  does  not  cost 
anything.  John  A.  Coffman. 


Mr.  Johnson's  Cards. 

Editor  of  the  Engineers'  Review. 

I  thought  I  would  write  a  line  or  two  in  regard  to 
F.  L.  Johnson's  idea  of  perfect  indicator  diagrams  on 
page  19  of  the  February  number.  He  did  not  state 
whether  he  was  operating  a  tandem  or  a  cross  com- 
pound engine.  If  it  is  a  tandem  he  can  run  as  he  says, 
but  if  it  is  a  cross  compound,  I  would  like  to  ask  him 


Governor  Speeds. 


Editor  of  the  Engineers'  Review :  ' 

A  recent  letter  in  the  Review  reminds  me  of  the 
governor  on  the  engine  in  the  plant  where  I  am  em-  " 
ployed.  It  is  a  50-horsepower  Atlas  engine  equipped 
with  the  Waters  governor,  and  as  it  is  a  second-hand 
engine,  I  don't  know  how  long  it  had  been  run  before 
we  got  it. 

When  I  first  took  charge  of  the  plant  I  noticed  when 
feeling  of  the  crank  and  wristpins,  it  seemed  as  if  the 
engine  wasn't  running  steady,  and  when  the  load  came 
on,  the  engine  would  fall  off  several  revolutions  before 
the  governor  would  act. 

Closing  down  one  noon  I  examined  the  governor  and 
it  seemed  to  be  working  free.  Then  I  took  the  sizes 
of  my  engine  shaft  and  governor  shaft  pulley,  and  saw 
where  my  trouble  was  right  away.  The  engine  shaft 
pulley  was  11  inches,  and  the  governor  shaft  pulley 
was  5  inches  in  diameter.  My  engine  was  running  150 
revolutions  a  minute  and  my  governor  was  supposed 
to  be  running  275  revolutions  a  minute,  which  was  the 
speed  to  govern  the  best.  When  I  figured  it  out  I 
found  it  was  running  330  revolutions  per  minute. 
That  showed  that  the  governor  was  running  too  fast 
to  act  quick,  as  it  was  running  55  revolutions  over  what 
it  was  designed  to,  in  order  to  give  the  best  results 
in  regulation.  I  figured  out  the  sizes  of  the  pulleys  I 
needed  to  speed  the  governor  to  275  revolutions  as 
follows:  Speed  of  the  engine  times  the  diameter  of 
the  shaft  pulley,  divided  by  the  speed  of  the  governor, 
which  was  150x1 1-=-275=6  inches  the  diameter  of 
the  governor  shaft  pulley.  After  I  got  the  pulley  and 
placed  it  on  the  governor  shaft,  my  engine  ran  steady 
and  the  governor  acts  quick  enough  when  the  load 
comes  on  and  there  is  no  more  laying  down. 

F.  G.  Vnn  Ormaii. 


Engine  Pistons. 


Editor  of  the  Engineers'  Review : 

Years  of  experience  in  steam  engineering  has  led  me 
to  believe  that  many  engineers  are  notoriously  careless 
about  one  very  important  part  of  their  engine,  that  is, 
the  steam  piston.  There  is  no  part  of  an  engine  which 
should  have  more  careful  attention  so  that  proper  re- 
sults may  follow. 

Many  have  an  idea  that  if  the  piston  does  not  knock 
out  either  head  as  it  passes  the  center  it  is  in  its  proper 
position.  Then  there  are  others  who  equalize  the  clear- 
ance on  either  end  and  call  that  correct.  Both  of  these 
methods  are  simply  guess  work  and  I  have  concluded 
that  there  is  but  one  right  way  to  put  a  piston  in  the 
cylinder  and  have  it  correct. 

The  wall  of  the  cylinder  should  be  the  stroke  of  the 
engine  plus  the  width  of  rings  out  to  out,  minus  j4- 
inch.  This  will  allow  the  rings  a  wipe  over  the  coun- 
terbore,  thus  preventing  any  shoulder  forming  in 
either  end.  The  above  method,  if  followed,  will  al- 
ways place  the  piston  in  proper  travel,  assuming  of 
course  that  other  connections  are  right. 

I  have  found  in  some  engines  that  little  or  no  at- 
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tention  has  been  given  to  the  location  of  the  piston 
and  cylinder  as  to  the  travel.  Some  manufacturers 
hold  that  the  position  of  the  rings  in  the  piston  is  of 
little  importance,  that  they  can  be  placed  most  any  way 
so  long  as  they  are  steam  tight;  but  my  experience 
has  been  that  a  piston  with  rings,  which  did  not  wipe 
over  the  counterbore,  caused  a  great  deal  of  trouble 
sooner  or  later,  and  it  takes  more  time  to  correct  this 
difficulty  than  it  would  to  have  made  it  right  in  the  first 
place. 

The  above  is,  perhaps,  the  opinion  of  but  one  man, 
but  this  opinion  is  formed  from  years  of  experience 
with  many  classes  of  engines.  If  any  of  my  engineer 
friends  believe  that  I  am  in  error,  I  should  be  glad  in- 
deed to  have  them  set  me  right.  Yarled. 


Piston  TraveL 


Editor  of  the  Engineers'  Review : 

In  looking  over  a  couple  of  the  late  issues  of  the 
Review  I  came  across  several  things  which  call  for 
comment.  Take  for  instance  piston  travel.  Can  it  be 
possible  that  there  is  anyone  calling  himself  an  engi- 
neer who  really  thinks  that  taking  up  brasses  will 
change  the  travel  of  a  piston  ?  It  seems  to  me  it  is  so 
plain  that  anyone  ought  to  know  that  as  long  as  the 
length  of  the  stroke  is  not  changed,  the  piston  travel 
will  be  the  same  and  the  only  way  to  change  the  length 
of  the  stroke  would  be  to  change  the  distance  from  the 
center  of  the  shaft  to  the  center  of  the  crankpin. 
When  you  put  in  a  f^-inch  shim  as  Geo.  Henderson 
calls  it,  you  will  have  to  regulate  the  piston  head  to 
even  up  the  clearance  in  the  cylinder,  but  the  travel 
of  the  piston  is  still  the  same. 

I  am  of  the  same  opinion  as  C.  B.  Stockwell,  engi- 
neers want  something  in  engineers'  papers  that  cannot 
be  obtained  in  any  other  way.  I  would  like  to  see  all 
the  able  engineers  write  on  something  that  would  be 
of  some  benefit  to  us.  When  I  come  home  from  work 
and  find  the  Review  I  never  was  so  hungry  yet  as  to 
prevent  my  looking  at  it  before  supper  to  see  what  it 
had  new.  Bill  B.  Banger,  you  strike  right  from  the 
shoulder  and  you  are  all  right.  But,  Bill,  you  should 
get  your  whiskers  trimmed.  W.  W.  D. 


Is  Satisfied. 


Editor  of  the  Engineers'  Review : 

On  page  34  of  the  March  number  Mr.  Wakeman 
again  refers  to  the  subject  of  clearance  and  travel.  As 
I  was  the  author  of  the  letter  he  refers  to,  I  wish  to 
state  that  he  is  right  in  what  he  says.  I  meant  as  he 
says,  one  thing  and  said  another  or  in  other  words 
I  did  not  fully  explain  what  I  meant:  but  as  he  has 
done  that  to  the  satisfaction  of  all.  I  believe,  so  far  as  I 
am  concerned  we  will  let  the  matter  rest.  I  Hke  the 
gentleman's  wav  of  doing  things  and  when  he  believes 
he  is  right  to  stick  out  for  it.  W.  E.  S. 


Non-economical    Steam   Plants. 
Editor  of  the  Engineers'  Review : 

In  the  handling  of  steam  plants,  I  find  that  a  great 
dcnl  of  fuel  is  wasted,  especially  in  plants  where  a 
large  amount  of  steam  is  used  for  heating  buildings 
that  are  buiU  by  the  piece,  i.  e.,  where  new  buildings 


are  added  and  which  are  farther  away  from  the  boilers. 
It  is  often  considered  of  no  importance  whatever  to 
prqperly  cover  the  steam  pipes  and  return  all  water 
back  to  the  hot  well  for  using  again. 

In  one  plant  I  had,  we  built  a  small  addition  and 
heated  it  by  steam.  I  found  it  hard  to  convince  the 
owners  that  we  ought  to  have  a  steam  trap  and  pipe 
it  to  return  the  water  back  to  the  boiler.  The  one 
is  a  little  expenditure  at  first ;  the  other  a  continual  loss 
as  long  as  used. 

The  trap  only  allows  the  water  to  escape  and  keeps 
the  pipes  full  of  steam,  while  a  valve  r^ulated  by 
hand  either  allows  too  much  to  escape  or  not  enough 
and  causes  the  pipes  to  fill  up  with  water. 

In  some  places  where  the  water  is  not  of  the  scale- 
making  kind  and  no  compound  is  used,  it  is  not  of  so 
much  importance  to  return  the  water  to  the  boilers. 
Where  you  have  scale  to  contend  with,  get  all  the  re- 
turn water  you  can  and  so  get  less  scale  and  save  the 
expense  of  using  compound  in  your  boilers.  There 
are  thousands  of  dollars  wasted  daily  in  steam  plants 
not  having  good  feedwater  heaters  or  steam  traps  to 
care  for  the  condensation  and  uncovered  live  steam 


FLOAT   AND  CONTACTS. 


pipes.  Too  little  attention  is  given  to  the  matter  of 
leaky  valves,  packing  rings,  etc. 

In  one  plant  of  which  I  had  charge  we  had  three 
boilers  which  were  crowded  to  the  fullest  extent,  hav- 
ing to  clean  the  fires  as  often  as  eight  and  ten  times  a 
day,  as  we  were  using  a  poor  grade  of  coal.  It  took 
about  a  year  to  convince  the  firm  that  we  really  needed 
another  boiler.  They  thought  as  we  were  then  burning 
a  lot  of  coal  that  we  would  use  still  more  with  an  addi- 
tional boiler.  It  meant,  however,  after  we  got  the  new 
boiler  that  we  could  allow  our  fires  to  bum  longer 
without  cleaning  and  a  much  slower  growth  of  the 
ash  heap  was  noticeable.  It  also  meant  that  we  could 
keep  up  the  steam  pressure  so  our  engine  would  cut 
off  at  ^-stroke  instead  of  taking  steam  at  full  stroke, 
as  it  would  most  of  the  time,  and  best  of  all.  we  found 
a  difference  of  nearly  10  tons  of  coal  saved  a  month 
and  a  decided  improvement  of  the  temper  of  the  fire- 
man as  well  as  of  the  engineers. 

The  wasteful  way  in  which  some  plants  use  live 
steam  is  sometimes  not  fully  realized.  Many  engineers 
have  no  idea  how  much  steam  can  get  away  through 
a  I -inch  pipe  at  boiler  pressure,  while  often  with  a 
little  extra  piping,  the  exhaust  steam  could  be  made 
to  do  most  of  the  work. 

Another  thing  that  keeps  an  engineer  watching  is 
when  he  has  a  tank  on  the  roof.  It  is  not  easy  to  ar- 
range a  reliable  re9-istering  device  to  prevent  over- 
flowing the  tank.  I  have  arranged  a  bell  in  my  engine 
room  that  rings  when  my  tank  is  nearly  full  bv  making 
an  arrangement  like  the  one  in  the  igure.    The  water 
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raises  a  float  ball  and  makes  a  connection  which  rings 
the  bell.  A  dry  battery  can  be  placed  in  the  engine 
room  and  from  it  run  a  wire  to  the  float  and  bell.  This 
method  hardly  needs  further  explanation. 

G.  B.  Warner. 


Valve  Wheel  Kinks. 

Editor  of  the  Engineers'  Review : 

Most  every  boiler  room  has  one  or  more  valves  which 
have  to  be  operated  every  day  and  in  order  to  do  so 
the  engineer  is  obliged  to  climb  up  on  a  ladder  to  oper- 
ate them.  This  is  especially  true  in  winter  weather 
when  it  is  not  safe  to  leave  steam  on  a  pipe  all  night 
for  fear  of  its  freezing  up. 

One  way  of  getting  a  valve  wheel  down  where  I 
could  get  at  it  is  shown  in  Fig.  i.  Just  why  the  valve 
was  ever  put  in  the  position  it  is  I  am  at  a  loss  to  un- 
derstand and  as  it  is  a  valve  which  is  opened  several 


necessary  to  do  was  to  pull  either  one  way  or  the 
other. 

In  visiting  a  pretty  good  designed  plant  I  was  im- 
pressed with  the  convenience  of  different  apparatus 
such  as  valve  stem  stands  for  the  condenser  system, 
etc.  It  occurred  to  me  as  I  went  away  that  I  could  rig 
up  something  similar  for  my  pump.  We  have  a  power 
pump  which  just  about  keeps  the  water  level  where  it 
should  be,  but  as  the  pump  throws  a  little  more  water 
than  is  necessary  the  by-pass  is  opened  occasionally 
to  allow  the  water  to  fall  to  the  proper  level  in  the 
glass.  The  pump  is  located  in  the  pump  room  which 
is  on  one  side  of  the  engine  room  and  the  boilers  are 
on  the  other  side.  As  there  is  a  water  column  in  the 
engfine  room  it  is  not  necessary  to  stay  in  the  fireroom 
and  consequently  it  is  much  more  convenient  to  have 
everything  regelated  from  the  engine  room. 

When  I  got  back  to  my  own  plant  I  began  to  work 
and  finally  hit  upon  the  plan  as  shown  in  Fig  2.  I 
made  a  rod  to  fit  on  the  valve  wheel  as  shown  which 


FIG.  1.     KINK  FOR  OPERATING  A   VALVE. 


FIG.    ».    A    CONVENIENT    WAY    OF    OPERATING    A    BY-PASS 
VALVE. 


times  a  day  it  was  worth  considerable  to  get  up  a  de- 
vice which  would  relieve  me  of  the  necessity  of  climb- 
ing up  a  ladder  every  time  it  was  opened  or  shut. 

As  will  be  seen  the  valve  wheel  comes  close  up  to 
the  beam  when  open,  and  at  the  same  time  allows 
water  to  accumulate  as  the  valve  forms  a  pocket  in 
that  position  as  shown.  In  order  to  be  able  to  shut  and 
open  the  valve  without  getting  up  on  a  ladder  I  rigged 
up  the  scheme  as  shown  in  the  illustration. 

I  got  the  machinist  to  turn  up  a  flange  wheel  out  of 
wood  and  bolted  it  to  the  valve  wheel  as  shown  at  C, 
using  J4-Jnch  bolts  having  the  heads  cut  off  and  the 
ends  bent  in  the  shape  of  a  hook.  This  was  to  lap 
around  the  arms  of  the  valve  wheel.  Around  this 
wooden  wheel  I  wound  a  length  of  J^-inch  rope  giving 
it  enough  turns  to  allow  of  the  valve  being  opened 
wide  and  closed  tight  without  having  the  rope  bring 
up  on  the  part  which  was  fastened  to  the  wood  pul- 
ley. In  order  to  bring  the  rope  down  so  I  could  get 
at  it,  and  at  the  same  time  prevent  it  from  running 
off  the  pulley.  I  rigged  up  a  set  of  small  pulleys  as 
shown  at  DD.  These  were  secured  to  screws  and  fast- 
ened to  the  overhead  beam.  The  rope  was  endless  and 
when  I  wanted  to  open  or  close  the  valve  all  that  was 


extended  through  the  wall  to  the  space  under  the  en- 
gine room  floor.  On  the  end  of  the  rod  a  small  beveled 
gear  was  fitted  having  a  keyway  in  which  a  key  was 
fitted  to  and  made  solid  with  the  shaft,  the  gear  wheel 
being  free  to  move  on  the  shaft  and  key.  From  the 
engine  room  floor,  a  rod  having  another  gear  which 
would  mesh  with  the  one  on  the  horizontal  shaft  was 
adjusted  and  secured  to  the  wall  with  small  hangers 
made  from  bar  iron.  The  vertical  rod  was  held  in 
place  by  means  of  collars,  and  on  top  of  the  rod  was 
placed  a  good-sized  valve  wheel.  After  this  was  in 
operation  the  frequent  visits  to  the  pump  by-pass  were 
unnecessary  as  the  valve  could  be  operated  from  the 
engine  room.  I.  A.  Bradley. 


The  area  of  the  steam  piston,  multiplied  by  the  steam 
pressure,  gives  the  total  amount  of  pressure  that  can 
be  exerted.  The  area  of  the  water  piston,  multiplied 
by  the  pressure  of  water  per  square  inch,  gives  the 
resistance.  A  margin  must  be  made  between  the  pow- 
er and  the  resistance  to  move  the  pistons  at  the  re- 
quired speed — say  from  20  to  40  per  cent,  according 
to  speed  and  other  conditions. 
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fully  understood,  although  many  theories  as  to  the 
cause  have  been  advanced.  Following  is  the  probable 
cause  as  to  the  lifting  of  water  in  boilers  having  small 
steam  space.  It  is  well  known  that  water  in  mo^nng 
from  all  sides  toward  a  common  center  at  which  it  es- 
capes does  not  move  in  a  straight  line,  bu*  approaches 
the  outlet  in  spiral  currents,  while  the  velocity  is  in  pro- 
portion to  the  quantity  of  water  and  the  size  of  the 
outlet. 

It  would  seem  plausible  therefore  that  the  steam  as 
it  escapes  from  the  boiler  directly  upward  into  the 
steam  pipe,  dry  pipe  or  dome,  acts  in  the  same  manner 
as  does  water  in  escaping  from  a  tank.  A  whirling 
current  of  air  will,  in  passing  over  water,  pick  it  up 
and  cause  what  is  known  as  a  water  spout  A  tornado 
also  acts  on  the  same  principle.  A  whirling  current 
of  air  will  often  be  seen  moving  down  a  street  pick- 
ing up  leaves  and  fine  particles  of  dirt  on  its  way. 
As  the  whirling  steam  forms  directly  beneath  the  out- 
let, and  in  a  restricted  area  in  many  cases,  there  is  every 
reason  to  believe  that  it  picks  up  water  in  the  boiler  and 
carries  it  over  into  the  engine  cylinder,  sometimes  with 
serious  results. 

This  theory  is  substantiated  by  the  fact  that  boilers 
having  large  steam  areas  are  not  affected  in  this  par- 
ticular, and  except  in  rare  instances  are  free  from  prim- 
ing. 
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A  LESSON  FROM  THE  BROCKTON 
EXPLOSION. 

It  seems  that  the  only  possible  way  to  educate  people 
along  the  line  of  safety  to  life  and  property  is  by  some 
catastrophe  such  as  the  Iroquois  theatre  fire,  the  Slo- 
cum  disaster  or  the  Brockton  boiler  explosion  which  is 
fully  described  in  this  issue  of  the  Engineers'  Review. 

The  first  two  cases  brought  to  light  the  fact  that 
while  laws  had  been  enacted  for  their  prevention  the 
enforcement  of  the  laws  had  been  woefully  neglected. 
In  these  instances  it  was  possible  to  fix  the  blame  on 
officials  who  had  taken  their  oath  to  enforce  the  laws, 
and  punish  them  for  their  neglect. 

All  the  evidence  taken  at  the  inquest  of  the  Brockton 
explosion,  some  of  which  covered  not  only  this  particu- 
lar case,  but  many  others,  is  to  the  effect  that  boilers, 
especially  those  72  inches  or  more  in  diameter,  that  are 
constructed  with  the  old  style  lap  joint,  are  unsafe. 
It  is  a  fact  that  is  recognized  by  boiler  manufacturers, 
boiler  inspectors  and  engineers.  These  boilers  are  un- 
safe because  it  is  possible  for  a  crack  like  the  one  that 
caused  the  Brockton  explosion,  to  exist  without  the 
possibility  of  discovery. 

Boiler  inspection  laws  that  are  probably  the  most 
rigid  in  existence,  are  in  force  and  are  enforced  in 
Massachusetts.  The  boiler  that  exploded  had  been 
properly  inspected  and  the  law  had  been  complied  with. 
The  coroners'  inquest  was  unable  to  find  any  person 
or  persons  responsible  for  the  disaster  simply  because 
it  was  due  to  a  structural  defect  that  it  was  impossible 
to  discover. 

The  lesson  then,  that  we  should  learn  from  this  dis- 
aster is  that  a  law  should  be  passed  in  every  state  pro- 
hibiting the  use  of  boilers  of  this  type.  No  half-way 
measures  should  be  tolerated.  The  law  should  be  posi- 
tive in  wording  and  rigidly  enforced.  We  know  that 
it  is  difficult  to  pass  such  a  law  for  there  is  an  apathy 
among  the  masses,  who  know  little  of  engineering  mat- 
ters, that  is  hard  and  almost  impossible  to  overcome. 

Everyone  knows  how  difficult  it  has  been  to  pass 
laws  for  the  inspection  of  boilers  and  the  licensing  of 
engineers.  In  many  states,  although  repeated  attempts 
to  do  so  have  been  made,  they  have  failed.  It  there- 
fore seems  that  some  accident,  awful  and  horrifying  in 
its  consequences,  is  necessary  to  frighten  the  people 
into  making  laws  for  their  own  welfare. 

The  state  of  Massachusetts  is  now  continuing  the 
good  example,  a  more  rigid  bill  on  boiler  inspection  and 
operation  having  been  introduced  in  the  legislature. 
Its  passage  is  being  delayed  in  order  to  obtain  the  most 
expert  opinions  on  these  matters. 


R.  B.  GROVER  &  CO.  ASK  TO  BE  DECLARED 
BANKRUPT. 

Another  result  of  the  terrible  boiler  explosion  of 
March  20,  which  destroyed  the  shoe  plant  of  R.  B. 
Grover  &  Co.  and  caused  the  death  of  57  men  and 
women,  is  the  filing  of  a  voluntary  petition  in  bank- 
ruptcy by  the  unfortunate  firm. 

The  assignment  is  made  for  the  benefit  of  creditors 
to  Chas.  P.  Hall,  of  the  American  Hide  &  Leather  Co. ; 
Judge  Warren  A.  Read,  of  Brockton,  and  Fred  B. 
Howard,  vice  president  of  the  Home  National  bank. 


WHAT  TO  DO  IN  CASE  OF  BURNS  OR 
SCALDS. 

Burns  when  covering  large  areas,  require  immediate 
medical  attendance.  In  severe  burns  there  is  liability 
to  shocks  and  prostration.  The  general  directions  for 
treatment  of  such  a  case  would  be  to  transport  the  pa- 
tient to  a  place  of  safety,  then  remove  clothing  by  cut- 
ting away  with  a  knife  or  scissors.  If  the  clothing 
sticks,  do  not  pull  it  off,  cut  around  it  and  wet  it  with 
water  or  oil,  and  promptly  exclude  air  by  covering  the 
wounded  or  injured  surface. 

Care  should  be  taken  not  to  expose  too  large  a  por- 
tion of  the  surface  to  the  air  at  any  one  time,  and  to 
cover  as  quickly  as  possible  with  something  that  will 
exclude  the  air.  This  should  be  done  the  moment  the 
covering  is  removed.  When  the  burn  is  extensive,  ex- 
pose and  dress  a  small  portion  of  the  burn  at  a  time. 

Never  hold  the  burn  to  the  heat,  but  warm  moist 
cloths  are  sometimes  grateful,  especially  if  wet  with  a 
warm  solution  of  baking  soda  (bicarbonate). 

When  a  person's  clothing  catches  fire,  make  him  lie 
down  immediately  or  throw  him  down  if  necessary. 
Wrap  him  quickly  in  a  blanket,  cloak  or  shawl,  prefer- 
ably some  woolen  material,  and  smother  the  fire  by 
pressing  and  patting  upon  the  burning  points  from  the 
outside.  Have  water  ready,  and  in  removing  the  wrap- 
ping pour  the  water  over  the  burning  point. 

It  is  best  in  these  cases  not  to  attempt  any  dressing 
of  the  burns,  simply  to  cover  them  with  a  layer  of 
gauze,  then  a  layer  of  lint,  over  this  a  layer  of  absorb- 
ent cotton,  outside  the  whole  a  sheet  or  blanket,  and 
await  the  arrival  of  the  physician,  or  transport  the  pa- 
tient to  a  hospital. 

In  slight  bums  or  scalds,  put  a  teaspoonful  of  baking 
soda  in  a  pint  of  boiling  water ;  stir  well ;  in  this  dip  a 
piece  of  lint  and  carefully  cover  the  burns  and  scalded 
places;  cover  this  with  absorbent  cotton,  and  finally 
wrap  with  the  triangular  or  roller  bandage. 

In  more  severe  cases,  saturate  lint  with  perfectly 
fresh  salad  oil,  olive  oil,  sweet  oil,  vaseline  or  petrola- 
tum. In  the  absence  of  these,  the  white  of  an  eg^  may 
be  used.  A  very  common  practice  is  to  apply  carton 
oil  (equal  parts  of  raw  linseed  oil  and  lime  water).  In 
absence  of  oils,  dust  the  burned  parts  with  starch,  flour 
or  toilet  powder  or  if  nothing  else  is  available  use  moist 
earth  or  clay.  Cover  the  whole  with  a  layer  of  lint, 
over  this  a  layer  of  absorbent  cotton,  and  finally  wrap 
with  a  triangular  bandage. 

Burns  from  caustic  lye,  strong  ammonia  and  similar 
substances,  should  be  first  thoroughly  flooded  with  wa- 
ter and  then  with  vinegar,  and  subsequently  treated  as 
if  burned  by  fire.  Burns  from  acid,  vitriol,  etc.,  should 
be  first  flooded  with  water  and  then  washed  with  a  so- 
lution of  baking  soda  or  lime  water.  If  nothing  else 
is  available,  take  chalk,  tooth  powder  or  a  portion  of 
mortar  from  the  wall,  crush  it  and  stir  it  up  with  water 
and  apply  on  lint  to  counteract  the  acid.  After  wash- 
ing, treat  as  a  burn  by  fire. 

Use  a  weak  solution  of  washing  or  baking  soda  in 
the  case  of  drinking  an  acid.  For  other  bums  of  the 
inside  of  the  mouth  or  throat  caused  by  drinking  hot 
fluids  or  swallowing  chemicals,  apply  oil  or  the  white 
of  an  egg,  by  drinking,  or  pouring  from  a  spoon.  In 
the  case  of  caustic  potash,  ammonia  and  the  like,  rinse 
the  mouth  and  throat  with  weak  vinegar. — Exchange. 


Locomotives  average  a  consumption  of  3,000  gal- 
lons of  water  per  100  miles  run. 
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In  this  departtneDt  questions  concerning  steam  ensineerins  of  ptmcti- 
eal  nature  ai.d  of  a  jreneral  interest  will  be  answered. 

The  name  and  address  of  the  writer  must  accompany  ouesUons.  but 
not  necessarily  for  publicstion.    We  must  know  the  souree  of  the  question. 


(413)  A.  L.  J.,  Buffalo,  Minn.  Q. — "How  many 
pounds  of  water  is  required  per  indicated  horsepower 
per  hour?"  A. — There  is  a  difference  in  the  water 
consumption  in  both  simple,  noncondensing  and  con- 
densing engines,  for  various  points  of  cutoff.  The 
standard  engine  performance  cutting  off  at  different 
points  are  given  as  follows.  Cutting  off  at  i-io  stroke, 
the  actual  rate  of  water  consumption  with  noncondens- 
ing engines  having  an  initial  pressure  of  100  pounds, 
is  24  pounds;  condensing  23  pounds.  At  1-5  cutoff, 
with  the  same  initial  pressure  the  rate  is,  noncondensing 
20  pounds,  condensing  16.4  pounds.  At  ^  cutoff, 
same  initial  pressure,  noncondensing  20  potmds,  con- 
densing 17  pounds.  At  Yi  cutoff  the  rate  is,  con- 
condensing  25,  condensing  24  pounds.  With  throttling 
engines  the  rate  will  be  as  follows:  35,  31,  31,  29, 
cuttingoff  at  i-io,  1-5,  >4  and  y%  stroke,  respectively. 

(414)  C.  S.,  Cambridge,  Ohio.  Q.— "What  is  the 
best  style  of  dynamo  to  put  in  a  factory  for  lighting 
purposes  where  the  requirements  will  not  exceed  50 
i6-candlepower  lamps?  Will  a  3-kilowatt,  iio-volt 
direct  current  dynamo  answer?"  A. — A  small  com- 
pound wound  dynamo  will  give  satisfaction.  A  multi- 
polar machine  is  preferable  as  they  are  so  constructed 
now  tliat  there  need  be  no  adjusting  of  the  brushes 
from  no  load  to  full  load.  A  3-kilowatt  machine  will 
be  large  enough. 

(415)  Same.  Q. — "Will  I  get  satisfactory  results 
by  driving  the  dynamo  from  the  main  line  shaft  which 
runs  at  a  speed  of  240  revolutions  a  minute  on  the 
average,  but  which  varies  as  much  as  20  revolutions 
when  certain  machines  are  on?  Which  would  be  the 
best,  a  high  or  low  speed  machine?"  A. — You  will 
not  get  good  light  if  there  is  as  much  variation  in  the 
speed  as  you  mention.  If  you  wish  steady  light 
the  diing  to  do  is  to  operate  fhe  dynamo  by  means 
of  a  separate  engine  of  about  6  horsepower  capacity. 
The  speed  of  the  machine  will,  of  necessity  have  to  be 
between  900  and  1,200  revolutions  per  minute  in  order 
to  obtain  the  voltage. 

(416)  M.  L.,  Noble,  111.  Q. — "I  am  running  an 
80-horsepower  Atlas  engine  having  a  wheel  governor. 
In  cold  weather  the  governor  will  not  work  when  start- 
ing up,  until  it  has  been  warmed  up,  but  it  works  all 
right  in  warm  weather.  Why  is  this  and  what  is  the 
trouble?"  A. — It  is  quite  evident  the  governor  is 
sticking  and  the  cause  appears  to  be  that  the  bearings 
have  become  gummed  up  with  oil  and  dirt  which  pre- 
vents the  governor  from  operating  as  it  should  in  cold 
weather.  In  warm  weather  the  oil  is  naturally  thinner 
and  the  trouble  is  not  experienced.  Wash  the  bearings 
of  the  governor  tlioroughly  with  kerosene  oil  and  then 
use  a  better  grade  of  engine  oil  on  the  engine. 

(417)  E.  A.  S.,  Davenport,  la.    Q. — "  We  have 


two  shunt  wound  dynamos  connected  in  series  and 
operating  on  the  three-wire  system.  One  set  of 
brushes  spark  so  badly  that  it  is  desirable  to  lift  them 
and  readjust  them  in  order  to  finish  out  the  run,  and 
we  have  not  been  able  to  set  them  satisfactorily  in  the 
case  without  shutting  down  to  do  so.  If  after  cutting 
in  all  of  the  resistance  in  the  rheostat  and  then  open- 
ing the  negative  circuit  breaker  what  next  is  to  be 
done  before  the  brushes  can  be  lifted  from  the  com- 
mutator, and  would  it  be  advisable  to  open  the  field 
circuit?  What  is  necessary  to  do  in  order  to  lift  the 
brushes  free  of  the  commutator  of  any  dynamo  when 
in  operation?"  A. — If  all  of  the  brushes  are  to  be 
lifted  at  once  the  fields  shoukl  be  cut  out  of  circuit 
in  order  to  demagnetize  the  fields  and  stop  the  gener- 
ation of  current.  The  armature  may  then  be  thrown 
out  of  circuit.  If  the  brushes  require  adjusting  while 
the  machine  is  in  operation  it  can  be  done  by  changing 
one  brush  at  a  time  without  cutting  out  the  field  coils 
at  all.  We  would  suggest  that  an  examination  of  the 
commutator  take  place  at  once  as  there  should  not  be 
such  sparking  as  to  demand  the  readjusting  of  the 
brushes  during  the  run.  If  the  machine  is  overloaded 
there  seems  to  be  but  little  remedy  other  than  a  new 
one. 

(418)  J.  W.  B.,  Gas  City,  Kan.  Q.— "What  is  the 
greatest  speed  a  one-ton  balanced  wheel  will  travel 
before  going  to  pieces,  providing  it  is  cast  all  in  one 
piece?"  A. — The  weight  of  a  wheel  has  nothing  to 
do  with  its  bursting  point.  One  might  put  i  ton  or 
20  tons  into  a  wheel,  but  both  would  rupture  at  about 
the  same  rim  speed.  It  has  been  shown  by  experiments 
that  wheels  having  whole  rims  will  go  to  pieces 
when  travelling  with  a  rim  speed  of  from  400  to  450 
feet  a  second. 

(419)  P.  G.,  Canonsburg,  Pa.  Q.— "Will  it  be 
possible  to  run  two  pumps  from  the  same  4-inch  suc- 
tion pipe,  supplying  feedwater  at  a  temperature  of  210 
degrees?"  A. — ^There  is  no  reason  why  two  pumps 
cannot  be  operated  from  the  same  suction  pipe  if  the 
pipe  is  large  enough  to  supply  the  pumps.  You  do 
not  say  what  the  size  of  the  pumps  are,  but  if  each  has 
a  suction  pipe  of  2  inches,  the  4-inch  pipe  will  be 
more  than  ample  to  supply  both  pumps. 

(420)  J.  F.  O'B.,  Los  Angeles,  Cal.  Q.— "Please 
give  me  the  information  necessary  to  calculate  the 
proper  size  of  an  air  pump  for  a  certain  horsepower?" 
A. — The  volume  of  the  water  cylinder  required  is 
found  as  follows :  to  the  volume  of  condensing  water  in 
cubic  feet,  add  the  volume  of  the  condensed  steam  in 
cubic  feet  and  divide  by  the  number  of  strokes  of  water 
piston  per  minute.  Multiply  this  result  by  2.75  for 
single  acting  and  4  for  double  acting. 

(421)  Same.  Q. — "How  is  the  size  of  a  condenser 
found ;  both  surface  and  jet  ?"  A. — The  size  of  a  jet 
condenser  varies  somewhat  according  to  the  speed  of 
the  engine,  but  is  usually  made  from  1-3  to  1-2  the 
volume  of  the  steam  cylinder.  The  quantity  of  the 
injection  water  required  is  from  20  to  30  times  the 
weight  of  steam  to  be  condensed,  according  to  the 
pressure  of  the  exhaust  and  the  temperature  of  the 
water.  For  surface  condensers  a  cooling  surface  of  2 
to  3  square  feet  per  indicated  horsepower  is  found 
satisfactory  in  practice.  The  difference  is  due  to  the 
difference  in  the  climate.    The  quantity  of  circulating 
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water  may  be  taken  at  about  30  times  the  weight  of 
steam  to  be  condensed. 

(422)  F.  G.  F.,  Plankinton,  S.  D.  Q.— "In  your 
answer  to  question  No.  402  in  the  February  issue  you 
say  that  a  2-kilowatt  iio-volt  exciter  is  altogether  too 
small  for  a  75-kilowatt  compound  wound  alternator, 
and  that  the  proper  size  would  be  a  7j4.-kilowatt.  This 
appears  to  me  to  be  too  large  as  it  would  mean  that 
the  machine  would  require  10  per  cent  of  its  capacity. 
I  know  of  at  least  three  standard  makes  of  alternators 
which  require  from  i^  to  2  per  cent  for  excitation 
and  I  have  inserted  an  ammeter  into  the  field  circuit  to 
prove  the  matter.  Why  should  his  machine  require 
such  a  large  exciter  when  the  others  require  less?" 
A, — ^We  do  not  know  of  any  instance  where  a  stand- 
ard make  of  alternator  requires  as  little  as  ij4  per 
cent  of  the  output  of  the  alternator.  These  must  be 
exceptional  cases.  The  rating  assigned  to  the  exciter 
is  varied  according  to  the  experience  of  the  makers  in 
this  line  of  work,  and  is  governed  partly  by  the  con- 
ditions under  which  the  alternator  is  to  run,  and  partly 
by  the  convenience  with  which  the  different  ratings 
of  small  direct  current  generators  may  be  applied  by 
the  manufacturer  to  the  case  in  hand.  A  machine 
with  a  large  number  of  poles  will  require  an  appreci- 
ably greater  excitement  than  a  machine  with  a  small 
number  of  poles.  For  instance  a  iso-kilowatt  alter- 
nator having  12  poles  would  take  a  2j^-kilowatt  ex- 
citer. In  general  practice  the  energy  necessary  to  ex- 
cite alternating  current  generators  varies  from  2  to  6 
per  cent,  depending  upon  the  particular  design  of  the 
machine,  and  the  condition  under  which  it  is  to  oper- 
ate. In  answering  question  402  the  answer  was  not  in- 
tended to  apply  to  every  case,  but  to  the  one  at  issue. 
We  can  point  out  many  cases  where  the  exciter  is 
rated  at  10  per  cent  of  the  generator,  although  they 
are  with  the  earUer  types  of  the  machine. 

(423)  J.  R.  B.,  Burlington,  Kan.  Q.— "Will  you 
kindly  inform  me  where  I  can  obtain  lead  in  small 
amounts  such  as  is  used  in  the  construction  of  storage 
batteries?"  A. — ^You  will  doubtless  be  able  to  obtain 
all  you  wish  from  The  Electric  Storage  Battery  Co. 
of  Philadelphia,  who  have  a  western  office  in  the 
Wainwright  building,  St.  Louis,  Mo.  They  will  give 
you  prices,  etc. 

(424)  S.  C.  S.,  Chicago,  111.  Q.— "How  is  the 
velocity  of  the  fllow  of  steam  calculated  at  different 
pressures?"  A. — The  following  formula  will  give  a 
close  approximation  and  is  found  as  follows:  the  ab- 
solute pressure  in  pounds,  per  square  inch,  multiplied 
by  the  area  in  square  inches,  divided  by  70,  equals  the 
discharge  in  pounds  per  second.  Another  formula 
for  computing  the  flow  of  steam  is  as  follows :  let 

W  =  weight  discharged,  in  pounds  per  minute ; 
a  =  area  of  opening,  in  square  inches ;  p  =  absolute 
pressure,  in  pounds  per  square  inch ;  d  =  difference  in 
pressure,  when  more  than  58  per  cent,  and  k  =  co- 
efficient =  0.93  for  short  nozzle  =  0.63  for  hole  in 
thin  plate. 

W  =  0.83  a  p,  when  dicharging  into  the  atmos- 
phere..   

IV^i.g  ak  V  (/>-</)  d,  when  the  difference  be- 
tween the  two  pressures  are  more  than  58  per  cent. 

(425)  Same.  Q. — "How  is  the  velocity  of  air 
through  an  orifice  calculated  at  different  pressures?" 
A. — ^We  presume  you  have  compressed  air  in  a  pipe. 


The    flow    may    be    computed    from    the    following 
formula : 


Q  =  e     1^ 


,  in  which  Q  =  flow,  in  cubic  feet. 


per  minute ;  p  =  difference  in  pressure,  in  pounds, 
per  square  inch,  by  which  the  flow  is  caused ;  d  =  the 
diameter  of  the  pipe  in  inches ;  L  :=  the  length,  in  feet ; 
W  =  the  density  of  the  entering  air,  per  cubic  foot ; 
and  C  =  a  constant  coefficient.  According  to  HaUer, 
the  value  of  C  may  be  taken  as  =58. 

(426)  Same.  Q. — "  What  is  the  difference  in  con- 
struction of  an  air  pump  from  an  ordinary  boiler  feed 
pump?"  A. — In  air  pumps  the  piston-rod  stuffing- 
boxes  in  the  head  of  the  air  cylinder  are  sealed  with 
water  thus  preventing  any  possible  leak  of  air  in 
through  the  packing  in  the  gland  to  deteriorate  the 
vulcanized  rubber  while  the  valves  of  the  boiler  feed 
pump  are  not  so  arranged.  As  a  general  thing  the 
valves  of  the  air  cylinder  are  composed  of  specially 
vulcanized  rubber  while  the  valves  of  the  boiler  feed 
pump  are  made  of  a  composition  of  hard  rubber.  The 
air  chamber  of  an  air  pump  is  also  provided  with  a 
priming  valve. 

(427)  J.  A.  S.,  Hasley,  Ore.  Q.— "  I  wish  to 
transmit  from  4  to  6  horsepower  from  a  shaft  tun- 
ning 950  revolutions  per  minute  to  a  shaft  about  20 
feet  away  and  running  at  right  angles  to  the  driving 
shaft.  Will  a  cable  run  at  this  speed,  and  how  about  the 
size  of  the  sheave  ?  "  A. — There  is  no  reason  why  a  ca- 
ble will  not  run  from  the  shaft  as  well  as  any  other  kind 
of  a  belt.  The  thing  to  do  is  to  keep  the  sheave  speed 
below  4,500  feet  per  minute.  If  the  shaft  is  revolving 
at  a  speed  of  950  revolutions  a  minute  the  diameter  of 
the  sheave  to  put  on  the  shaft  would  be  i^  feet.  Such 
a  sheave  would  have  a  circumference  of  4.71  feet 
which  multiplied  by  the  revolutions  per  minute  will  be 
950x4.71  =4,466  feet,  the  speed  the  rim  of  the  sheave 
would  revolve.  The  cable  of  course  would  travel  at 
the  same  speed.  If  a  sheave  of  very  much  larger  di- 
ameter were  used  there  would  be  danger  of  its  burst- 
ing due  to  centrifugal  force. 


WEAR  OF  WATER  TURBINES. 

Photographs  of  a  200-horsepower  turbine  which 
were  recently  on  exhibition  show  a  peculiar  condition 
of  wear.  This  turbine,  from  which  the  photographs 
were  taken,  has  been  in  use  for  six  years.  It  is  of  the 
horizontal  type,  and  drives  two  lOO-horsepower  gen- 
erators. The  water  is  supplied  under  a  head  of  135 
metres  to  the  outside  of  the  wheel,  and  at  this  point  the 
size  of  the  jet  is  Hmited  by  a  sliding  vane.  The  jet 
itself  is  divided  into  several  independent  streams  by 
blades  in  the  nozzle.  All  the  blades  of  the  wheel  have 
worn  away  in  the  same  manner.  The  extreme  ends  of 
the  blades  are  but  little  affected,  but  toward  the  center 
there  are  three  deep  grooves  cut  entirely  through  the 
blades.  The  character  of  the  wear  indicates  that  it  was 
not  due  to  sand  or  foreign  matter  in  the  water,  but  to 
a  peculiar  action  of  the  jet.  Some  authorities  attribute 
the  wear  to  eddies  set  up  in  the  jet  of  water  by  the  noz- 
zle, and  call  attention  to  a  peculiar  erosion  of  rocks 
which  is  sometimes  observed,  and  which  is  due  to  the 
eddies  set  up  in  the  stream.  It  is  thought  that  the  ac- 
tion of  the  nozzle  and  the  distributer  is  to  set  the  jet  of 
water  into  harmonic  vibration,  producing,  in  this  case, 
several  nodes  and  loops.  This  would  produce  the  wear 
which  was  found  to  have  taken  place. — Exchange. 
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Cleaning  of  Fires. 

The  question  is  frequently  asked  of  our  representa- 
tives :  "  How  often  is  it  necessary  to  clean  fires  if 
your  stokers  are  installed  ?  "  This  is  a  question  which 
may  be  answered  very  easily,  but  not  in  the  manner 
that  most  people  would  expect.  The  best  answer  we 
have  ever  heard  was  given  in  the  presence  of  one  of  our 
representatives  by  a  colored  fireman  in  the  South  who 
was  operating  the  Jones  stokers. 

The  operation  of  the  stokers  was  being  investigated 
by  a  professor  of  a  local  university,  who  asked  the 
fireman,  "  How  often  do  you  clean  your  flues,  Tom  ?  " 
Tom  replied,  "  De  bes'  way  I  can  answer  yo'  question 
is  to  tell  yo'  a  story. 

"  I  use'  to  fiah  on  the  Missi'ppi  rivah.  De  Gov'ment 
use'  to  send  a  zaminah  to  zamine  us  fiahmen  and  find 
out  what  we  didn'  know.  Dere  was  tree  of  us  befo' 
de  zaminer  at  one  time.  He  says  to  John, '  How  often 
you  clean  yo'  fiahs? '  John  tol'  him  that  he  clean'  his 
fiahs  once  in  every  fohty  miles.  Den  de  zaminah  says, 
'  How  often  you  clean  yo'  fires,  Bill  ? '  and  Bill  says, 
'  I  nebah  did  know  how  often  dem  fiahs  ought  to  be 
clean,  I  done  wish  you  tell  me.'  De  zaminah  den  says 
to  me,  '  Tom,  how  often  you  clean  yo'  fiahs  ? '  I 
asked  de  zaminer  if  I  could  ask  him  question,  and  he 
says, '  Yes,  go  ahead.'  Den  I  says  to  him, '  How  often 
you  wash  yo'  hands  ? '  and  de  zaminah  says  to  me, 
'  Whenebah  day  duhty,'  and  den  I  says,  '  Dat's  when  I 
clean  my  fiahs.' " 

This  answer  is  the  only  correct  answer  that  can 
be  given;  and  although  stoker  salesmen  and  coal 
dealers  often  make  definite  statements  as  to  the  length 
of  time  that  fires  will  run  without  cleaning  they  are  ap- 
proximate only;  as  with  any  stoker  or  any  method  of 
firing  the  cleaning  of  fires  depends  entirely  upon  the 
class  and  quantity  of  coal  used. —  Publicity  Magazine. 

Tom's  method  is  a  good  one  to  follow  regardless  of 
the  type  of  stoker  or  grates. 


Recent  Tests  of  Steam  Turbines. 

A  500-kilowatt,  continuous-current  Curtis  steam 
turbine  set,  erected  at  the  Cork  (Ireland)  electric 
tramway  and  lighting  system,  was  tested  recently  by 
Mr.  Charles  H.  Merz,  the  object  being  to  determine 
the  steam  consumption  at  different  loads,  these  being, 
respectively,  one-quarter,  one-half,  three-quarters,  full 
and  one  and  one-quarter  of  full  load.  The  actual  re- 
sults in  pounds  of  steam  per  kilowatt-hour  were  as 
follows :  at  one-quarter  load,  with  28.8  inches  vacuum, 
51  degrees  superheat,  and  a  steam  pressure  of  155 
pounds,  24.9  pounds  of  water  per  kilowatt-hour.  At 
one-half  load  the  consumption  was  22.64  pounds,  the 
vacuum  being  28.6  inches,  and  the  superheat  51  de- 
grees. At  three-quarters  load  the  consumption  fell  to 
20.95  pounds  of  water,  the  vacuum  being  27.9  inches, 
and  the  superheat  70  degrees  Fahrenheit.  At  full  load 
the  consumption  was  20.6  pounds,  the  vacuum  being 
26.9  inches,  and  the  superheat  104  degrees  Fahrenheit. 
The  steam  pressure  had  fallen  to  153  pounds.  At  2$ 
per  cent  overload  the  consumption  was  21  pounds  of 
water,  the  vacuum  being  26.2  inches;  the  superheat, 
124  degrees;  the  steam  pressure,  151  pounds.  Cor- 
recting these  figures  so  as  to  give  the  consumption  cor- 
responding to  28.66  inches  of  vacuum  and  115  degrees 
superheat,  the  following  are  the  results :  at  one-quarter 


load,  23.8  pounds  of  water  per  kilowatt-hour ;  at  one- 
half  load,  21.2  pounds;  at  three-quarters  load,  19 
pounds;  at  full  load,  18  pounds,  and  at  25  per  cent 
overload,  17.8  pounds. 

During  the  first  week  in  November,  1904,  the  trials  of 
four  vessels  of  the  British  navy,  one  of  which  has  been 
equipped  with  steam  turbines  and  three  with  recipro- 
cating engines,  were  completed.  The  results  were 
favorable  to  the  turbine  equipment,  as  they  showed  an 
economy  over  the  reciprocating  engines  of  about  23 
per  cent.  Thus,  the  turbine,  in  addition  to  the  saving 
in  space,  increases  in  the  proportion  mentioned  the 
radius  of  action  of  the  vessels  equipped  with  it.  This 
condition,  however,  obtains  only  when  running  at 
18  knots.  For  a  lower  speed  the  reciprocating 
engines  show  greater  economy.  The  best  value  ob- 
tained for  the  turbine  was  13.8  pounds  of  water  per 
horsepower-hour.  This  is  with  a  speed  of  20  knots. 
The  consumption  of  the  reciprocating  engines  for  the 
same  speeds  was  about  20  pounds. — Electrical  Reznew. 


The  Largest  Locomotive. 

The  Baltimore  &  Ohio  road  has  just  put  in  use  the 
largest  compound  freight  locomotive  in  the  world. 
This  is  in  use  in  the  "  pusher  "  service  over  Sand  Patch 
Hill  in  the  Allegheny  Mountains.  It  is  in  fact  a  pair 
of  locomotives  with  one  boiler.  The  engine  in  work- 
ing order  weighs  334,500  pounds,  and  the  weight  of 
the  tender,  filled  with  7,000  gallons  of  water  and  13 
tons  of  coal,  is  143,000  pounds.  This  engine  has  the 
greatest  heating  surface  ever  put  into  a  locomotive  — 
5,586  square  feet.  Of  this  area,  219.7  square  feet  is  in 
the  fire-box,  and  5,366.3  square  feet  in  the  tubes,  the 
latter  being  21  feet  long.  These  proportions  outdo 
anything  of  the  kind  ever  before  designed  for  a  loco- 
motive. The  immense  power  of  this  engine  may  be 
conceived  from  the  drawbar  pull,  which  is  70,000 
pounds,  working  compound ;  or  80,000  pounds,  in  sim- 
ple gear.  The  boiler  will  carry  a  working  pressure  of 
235  pounds. 

Surface  condensers  should  have  about  2  square  feet 
of  tube  [cooling]  surface  per  horsepower  for  a  com- 
pound steam  engine.  Ordinary  engines  will  require 
more  surface  according  to  their  economy  in  the  use  of 
steam.  It  is  absolutely  necessary  to  place  air  pumps 
below  condensers  to  get  satisfactory  results. 


Doubling  the  diameter  of  a  pipe  increases  its  capaci- 
ty four  times.  Friction  of  liquids  in  pipes  increases  as 
the  square  of  the  velocity. 


THE  TOLEDO  PIPE  THREADING 
MACHINE. 

One  of  the  distinctive  features  of  this  machine  is 
that  the  tool  insures  a  taper  which  corresponds  to  the 
Standard  pipe  threads.  It  is  a  new  device  and  the 
makers  claim  it  to  be  a  labor  and  money  saver.  It  is 
also  claimed  that  it  will  cut  a  thread  on  a  pipe  regard- 
less of  whether  it  is  over  or  under  size,  without  adjust- 
ment. This  in  itself  is  a  point  which  should  make  it  a 
favorite  with  those  who  are  users  of  pipe  threading 
dies. 

Each  separate  die  is  made  to  bear  against  a  taper 
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pin  fixed  in  the  stock,  and  as  the  dies  advance  along 
the  threads,  they  are  forced  against  the  tapering  pins, 
receding  through  the  face  of  the  stock  and  inserting  a 
perfect  thread.  The  dies  can  be  changed  quickly  and 
easily,  and  there  are  no  complicated  parts  to  get  out 
of  order  or  become  clogged  up  with  dirt  or  chips. 
The  machine  is  made  in  three  sizes.     The  smallest 


removed  and  replaced.  The  seat  and  disk  can  be 
removed  and  the  two  ground  together  if  necessary. 

In  putting  the  valve  together,  replace  the  seat,  then 
tighten  the  nut  on  bottom  of  valve,  which  holds  the 
seat  in  place;  then  screw  on  the  bonnet  and  close  the 
valve. 

The  construction  of  these  valves  is  such  that  they 
may  be  packed  when  open  without  steam  escaping; 
to  do  so  have  the  valve  wide  open. 

The  Crane  "self-packing"  globe  and  angle  and  ra- 
diator valves,  (patent  applied  for.)  are  made  with 
Jenkins  disk  and  non-rising  stem  and  satisfactorily 
supply  a  demand  for  valves  embodying  this  very  de- 
sirable self-packing  feature. 

All  users  of  radiator  valves  know  that  leaky  stuffing- 


TOLEDO  PIPE  THREADING  MACHINE. 

IS  shown  in  the  illustration  which  threads  pipe  in  sizes 
from  I  inch  to  2  inches,  inclusive.  The  second  size 
takes  a  pipe  from  2}/^  inches  to  4  inches  inclusive,  and 
the  third  size  from  4^  inches  to  8  inches  inclusive. 
The  Toledo  is  manufactured  by  the  Toledo  Pipe 
Threading  Machine  Co.,  Spitzer  building,  Toledo,  O- 


THE  MOUND  PORTABLE  FILE. 

This  is  something  that  requires  little  if  any  descrip- 
tion as  the  illustration  shows  what  it  is.  Every  engineer 
can  see  at  a  glance  just  how  convenient  such  a  device 
would  be  in  case  the  valve  seats  in  a  pump  or  engine 


MOUNO   PORTABLE  FILE. 


which  require  attention  quite  often  need  smoothing  up. 
Such  a  file  should  be  a  welcome  addition  to  every  engi- 
neer's tool  chest.  The  Mound  portable  file  is  manu- 
factured by  the  Mound  Tool  &  Scraper  Co.,  710-712 
Howard  street,  St.  Louis,  Mo. 


NEW  CRANE  VALVES. 

The  Crane  Co.  of  Chicago  have  recently  brought  out 
and  have  applied  for  patents  on  improved  renewable 
seat  and  disk  globe  and  angle  valves  which  are  suit- 
able for  working  pressures  up  to  250  pounds  and  are 
tested  to  700  pounds  pressure  per  square  inch. 

In  the  accompanying  illustrations.  Fig,  i  shows  an 
interior  view  of  the  valve.  The  renewable  parts  are 
made  of  hard  and  superio;  composition.  They  are 
especially  suitable  for  any  hard  work,  where  extreme 
pressure  is  used  and  where  the  wear  and  tear  on  the 
valve  is  most  severe. 

By  unscrewing  the  nut  on  the  bottom  of  the  valve 
all  parts  are  accessible  and  removable  from  the  top, 
thus  making  it  convenient  to  substitute  a  new  seat  or 
new  disk  when  required,  or  to  replace  any  worn  part. 
The  disk  being  attached  to  the  stem  by  a  slot,  is  easily 


FIG.  1. 


SECTION   OF  GLOBE 
VALVE. 


FIG.   a.     ANGLE  VALVE. 


boxes  are  a  source  of  a  great  deal  of  annoyance.  The 
Crane  self-packing  radiator  valves,  illustrated  in  Fig. 
2,  have  been  thoroughly  tested  both  as  to  efficiency 
and  durability  and  fully  obviate  the  trouble  and  an- 
noyance caused  by  the  escaping  of  steam  and  water. 

So  confident  are  the  manufacturers  that  these  valves 
will  meet  all  the  requirements  that  they  do  not  hesitate 
to  guarantee  entire  satisfaction  to  all  their  customers. 


NOTICE  TO  ENGINEERS. 

An  item  of  interest  to  engineers  is  the  announce- 
ment by  the  Crandall  Packing  Co.,  Palmyra,  N.  Y., 
that  they  will  send  a  fine  engine-room  clock  to  every 
engineer  who  orders  25  pounds  of  their  packing.  It 
is  needless  to  point  out  the  advantages  of  a  reliable 
clock  to  any  engineer.  Many  of  our  readers  doubtless 
feel  the  need  of  a  clock  for  their  engine-rooms.  They 
now  know  how  they  can  get  one.  Use  the  coupon  in 
their  full  page  advertisement  in  this  issue. 


NEW  BOOKS  AND  CATALOGS, 

"MODERN  WIRING  DIAGRAMS  AND  DESCRIP- 
TIONS FOR  ELECTRICAL  WORKERS."  by  Henry  C. 
Horstmann  and  Victor  H.  Tousley,  Frederick  J.  Drake  &  Co., 
Oiicago,  111.,  1904,  157  pages,  6  .x  4,  170  illustrations,  soft 
leather  binding,  price  $1.50.  This  h<xik  is  very  complete  and 
comprehensive  and  is  intended  to  supply  working  electricians 
and  students  with  practical  information  which  will  assist  them 
in  electrical  wiring  It  takes  up  all  cl.isses  of  wiring,  illus- 
trating the  methods  used  by  means  of  diagrams  which  are 
most  helpful.    The  subjects  treated  are  bell  calls  and  alarm 
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circuits,  fire  alarms,  electric  lighting,  power  circuits,  testing 
circuits;  and  shows  how  to  connect  all  of  the  apparatus  for 
this  kind  of  work.  Taken  altogether,  the  book,  with  its 
drawings  and  text,  should  enable  anyone  who  is  only  slightly 
familiar  with  electric  wiring  to  do  the  work  correctly. 

SELF-PROPELLED  VEHICLES,  by  J.  E.  Homans.  A. 
M.,  Theo.  Audel  &  Company,  New  York,  8vo,  pp.  672,  bound 
in  black  vellum,  gilt  top,  gold  titles,  $2.  In  presenting  the 
new  edition  of  this  work,  the  publishers  announce  that  the 
book  has  been  thoroughly  revised,  and  in  large  part  rewritten. 
The  general  principles  of  automobile  construction  and  opera- 
tion,_  including  steering  devices,  underframes,  wheels,  tires, 
bearings,  lubricators  are  included  in  the  opening  chapters. 
Then  follows  an  account  of  the  theory,  construction  and  op- 
eration of  gas  enpnes,  occupying  over  100  pages.  The  ex- 
planations of  the  governing  devices  are  clear  and  valuable. 
while  the  discussion  of  ignition,  including  the  hot-tube,  and 
the  primary  and  secondary  sparks,  cannot  fail  to  prove  of  the 
utmost  value.  Taking  tlie  subject  of  electrical  apparatus  from 
the  fundamental  principles  of  circuits  and  batteries,  the  dis- 
cussion passes  to  the  theory  and  operation  of  generators  and 
motors.  All  necessary  information  is  given,  and  the  merits  of 
several  types  of  steam  carriage  are  fully  set  forth.  The  book 
closes  with  a  chapter  on  "  Gasoline  Vehicle  Management," 
excellent  for  its  completeness  and  "useful  hints ";  another 
on  gasoline  cycles  that  covers  the  general  principles  involved 
in  this  type  of  motor. 

GAS  ENGINE  DESIGN  by  Charles  Edward  Lucke.  D. 
Van  Nostrand  Co.,  New  York;  254  pages;  145  illustrations; 
6x9;  cloth;  $3.  This  volume  presents  in  a  compact  form  the 
principles  which  underlie  the  design  of  gas-engines,  together 
with  such  data  on  the  subject  as  seems  reliable  for  the  use 
of  those  in  building  gas  engines,  especially  to  those  who  are 
familiar  with  its  characteristics.  The  book  is  concerned 
entirely  with  the  quantitive  side  of  design  and  treats  solely 
of  the  forces  in  and  the  energy  transforming  power  of  the 
standard  design  of  the  exploding  gas  engine.  Reliable  data 
for  reference  regarding  knowledge  of  the  gas  engine  either 
of  the  probable  output  and  economy  or  of  the  stresses  in 
the  proper  strength  of  resisting  engine  parts  have  been  met 
with  difficulty.  This  volume  on  gas  eng^ine  design  contains  data 
which  represents  the  result  of  many  years'  collection  and 
personal  experience  of  the  author.  The  work  is  divided  into 
three  sections,  the  first  treating  on  the  power,  efficiency  and 
economy  and  also  gives  the  material  necessary  for  deciding 
on  the  necessary  piston  displacements  for  any  specified  output 
for  any  kind  of  gas  and  enables  the  designer  to  approxi- 
mately predict  the  economy.  The  second  section  contains  data 
and  method  of  determining  the  stresses  in  the  parts  and  the 
number  and  arrangement  of  cylinders  necessary  for  balance 
or  turning  effect  to  meet  the  specifications.  Part  three  is 
entirely  devoted  to  the  dimensions  of  parts  to  resist  the 
stresses  both  by  theoretical  analysis  and  by  empirical  formula, 
showing  through  what  limits  every  principal  dimension  should 
lie.  The  results  apply  from  the  small  high  and  variable  speed 
automobile  and  boat  engines,  to  5,000  horsepower  station 
engines;  in  fact  the  result  applies  to  all  classes  of  gas  engines. 

THE  STEAM  ENGINE,  volume  i.  by  Robt.  C.  H.  Heck, 
M.  E.,  D.  Van  Nostrand  Co.,  New  York;  391  pages:  6x9; 
cloth ;  190  illustrations ;  10  tables :  $3.50  net.  This  volume  clearly 
sets  forth  the  fundamental  principles  of  the  steam  engine,  giv- 
ing a  broad  description  of  constructive  practice  and  also  ex- 
plains the  working  of  the  steam  engine  in  its  several  depart- 
ments, and  shows  how  to  find  its  efficiency  in  performance. 
The  volume  is  intended  to  be  a  text  book  for  the  use  of 
students,  but  with  this  is  coupled  the  purpose  of  making  it  a 
complete  engineering  treatise  in  which  the  theory  of  the  steam 
engine  is  put  into  a  form  convenient  for  practical  application. 
The  volume  is  written  for  persons  who  have  at  least  a  few 
general  ideas  and  facts  regarding  steam  engines  and  who 
also  have  had  a  good  preparation  in  mathematics,  physics  and 
mechanics,  but  all  physical  and  mechanical  reductions  are 
built  up  in  concise  form  from  basal  principles  which  renders 
the  book  nearly  self-contained.  The  more  elementary  sub- 
jects carry  full  explanations,  many  examples  being  given  to 
impress  and  elucidate  principles.  The  advanced  discussions 
are,  however,  more  concisely  stated,  graphic  methods  are 
very  generally  used  as  being  easier  and  clearer  than  algebraic. 
The  matter  treated  is  a  general  view  of  the  subject  of  steam 
power  plants,  description  of  engine,  valve  movement  and 
steam  action  and  classification  of  steam  engines.  Chapter  2 
treats  on  elementary  thermodynamics  of  the  heat  engine. 
Chapter  3  is  devoted  to  theory  of  the  steam  engine,  while  the 


action  of  the  steam  engine  is  taken  up  in  chapter  4.  Chapter 
5  treats  on  steam  jets  and  steam  jet  curves,  form  and  influ- 
ence of  the  nozzle,  conditions  beyond  the  nozzle  and  applica- 
tion of  the  steam  jet.  Chapter  7  is  devoted  to  the  mechanics 
of  the  engine  treating  on  the  force  in  the  machine,  motion 
in  the  engine,  working  force  in  the  engine,  force  acting  in 
the  connectmg-rod,  pressure  on  tlie  bearings,  friction  and 
efficiency  and  counter  balancing.  An  appendix  has  also  been 
added,  containing  tables  for  reference  and  notes  on  super- 
heated steam.  Volume  2,  which  will  treat  upon  the  form,  con- 
struction and  working  of  a  steam  engine,  also  the  steam 
turbine,  is  now  in  press.  It  will  be  seen  at  once  that  the 
ground  covered  in  these  two  volumes  is  more  extensive  than 
is  even  desirable  for  many  courses  of  study. 

FLOW  OF  STEAM  THROUGH  NOZZLES,  by  A.  Ratu. 
D.  Van  Nostrand  Co.,  New  York ;  74  pages ;  5  x  7J4  ;  cloth ; 
illustrations  and  plates;  $1.50.  This  volume  is  a  record  of 
experimental  researches  on  the  flow  of  steam  through  nozzles 
and  orifices,  to  which  is  added  a  note  on  the  flow  of  hot  water 
through  nozzles.  With  the  introduction  of  the  steam  turbine 
the  engineering  field  is  confronted  with  an  entirely  new 
series  of  phenomenon  and  the  knowledge  of  steam  accumu- 
lated by  familiarity  with  the  reciprocating  engine  is  of  little 
use  in  designing  the  steam  turbine,  the  rapid  advancement  of 
which  has  necessitated  the  reinvestigation  of  steam  from  the 
point  of  view  of  velocity  instead  of  pressure,  of  kinetic 
energy  instead  of  potential,  and  of  the  friction  of  rapidly  mov-  _ 
ing  bodies  against  a  vapor  instead  of  a  lubricated  surface,' 
as  well  as  many  other  questions  which  are  making  them- 
selves felt.  Very  little  available  data  is  at  hand  upon  this 
subject  and  therefore  the  experiments  undertaken  by  Prof. 
Ratu  and  the  data  accumulated  by  him  should  be  of  value 
to  those  who  are  interested  in  the  study  of  this  question.  The 
volume  not  only  contains  an  outline  of  the  theory  of  steam 
flow,  velocity  and  weight  of  discharge,  profile  of  nozzle  for 
steam  and  practical  formula  for  discharge,  but  also  gives 
the  result  of  experiment  with  different  nozzles.  To  add  value 
to  the  treatise  the  different  experiments  are  compared  and  a 
tabulated  result  of  the  experiments  are  produced.  A  dis- 
cussion of  phenomenon  of  the  flow  of  hot  water  through 
nozzles  is  also  entered  into.  The  volume  also  contains  an 
appendix  which  gives  references  to  volumes  and  papers  conr 
taining  data  upon  the  subject  which  will  be  of  assistance  to 
those  who  wish  to  study  the  subject  further. 

"THE  ART  OF  GENERATING  GEAR-TEETH,"  by 
Howard  A.  Coombs.  D.  Van  Nostrand  Co.,  New  York;  129 
pages ;  6  x  3J4  ;  34  illustrations ;  price,  50  cents.  The  theory 
of  the  action  of  gear  teeth  is  one  that  has  received  consid- 
erable attention  from  various  authors  on  mechanism  and  is 
of  interest  to  mechanics  and  engineers.  Usually  this  subject 
as  treated  in  the  technical  press  is  condensed  and  not  more 
than  one  or  two  machines  are  described,  and  it  is  doubtful 
if  any  comprehensive  review  of  what  has  been  accomplished 
in  the  invention  and  actual  construction  of  gear  cutting 
machines  has  been  published.  This  little  book  contains  six 
chapters,  the  first  treating  on  the  theory  of  tooth  curves,  to 
which  32  pages  are  devoted.  Chapter  2  treats  on  the  forma- 
tion of  gear  teeth  and  15  pages  are  devoted  to  the  subject. 
Chapter  3,  describes  the  first  generating  machines,  while  in 
chapter  4  is  a  description  of  American  generating  machines 
and  chapter  5  is  devoted  to  modern  generating  machines. 
Chapter  6  is  devoted  to  a  description  of  generating  other  formed 
teeth,  such  as  the  spiral  gear,  sager  gears ;  also  bevel  gears  to 
mesh  with  pin  wheels.  The  book  is  of  value  to  those  inter- 
ested in  the  subject. 

A  HANDSOME  BOOK,  containing  132  pages,  of  valuable 
data  and  fine  illustrations  on  all  kinds  of  pumping  machinery 
has  been  prepared  and  is  ready  for  distribution  by  Henry  R. 
Worthington,  114  Liberty  street,  New  York.  It  will  be  sent 
free  to  any  engineer  asking  for  Book  W.  30  E.  V.,  and  stat- 
ing where  new  pumping  or  steam  apparatus  is  to  be  pur- 
chased. 

A  BOOKLET  has  just  been  issued  by  the  D.  T.  Williams 
Valve  Co.,  904-906-908-910  Broadway,  Cincinnati,  Ohio, 
which  illustrates  and  describes  the  Williams  regrinding  globe, 
angle  and  cross  valves.  Engineers  interested  in  high  grade 
valves  will  do  well  to  get  a  copy  of  this  booklet. 

MERRILL'S  IDEAL  TWIN  STRAINER  is  a  device  for 
catching  all  refuse  in  the  condensing  water  and  also  pro- 
vides a  means  for  its  removal  without  interrupting  the  flow 
of  water  or  the  maintaining  of  the  vacuum  at  its  maximum. 
This  strainer,  or  fish  trap,  as  it  is  called,  is  described  in  a 
folder  sent  us  by  the  manufacturer,  G.  U.  Merrill,  31  Van 
Houten  street,   Paterson,  N.  J.     Mr.  Merrill  also  manufac- 
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tures  the  improved  Tic-a-toc  grease  cup,  automatic  feedwater 
regulator,  etc. 

A  HANDSOME  NEW  BOOKLET  devoted  to  the  interests 
of  the  National  feedwater  heater  has  been  sent  us  by  the 
National  Pipe  Bending  Co.,  175  Lloyd  street.  New  Haven, 
Conn.  This  booklet  contains  much  information  regarding 
feedwater  heaters  and  the  heating  of  feedwater  and  will  un- 
doubtedly be  sought  by  many  of  our  readers. 

"THE  HABERKORN  ENGINE"  is  the  title  of  an  at- 
tractive catalog  recently  received.  The  Haberkorn,  which 
is  a  high  speed  engine,  is  built  in  several  different  types  and 
has  many  points  of  interest  which  our  readers  will  appre- 
ciate. This  engine  is  manufactured  by  Haberkorn  Engine 
Co.,  Fort  Wayne,  Ind. 

GEO.  B.  CARPENTER  &  CO.,  202-208  S.  Water  street, 
Chicago,  who  are  the  western  agents  of  the  Peerless  Rubber 
Co.,  and  carry  in  stock  a  complete  line  of  their  packing, 
belting,  gaskets,  etc,  also  carry  a  complete  stock  of  the  well- 
known  Dixon  flake  graphite,  graphite  greases,  pipe  joint  com- 
pound, belt  dressing,  paint,  etc. 

THE  PHOENIX  FLUE  CLEANER,  which  the  manufac- 
turers claim  is  the  most  practical  and  satisfactory  in  the 
world,  is  described  and  illustrated  on  a  card  which  we  have 
recently  received.  The  manufacturers,  Hubbard  &  Co.,  Wash- 
ington, D.  C,  also  manufacture  the  Knox  water  tube  cleaner 
which  is  for  removing  scale  from  the  tubes  of  water  tube 
boilers. 

••  MORE  STARRETT  TOOLS  "  is  the  title  of  the  supple- 
ment to  catalog  No.  17,  which  has  been  sent  us.  This  illus- 
trates and  describes  a  number  of  tools  which  will  be  found 
of  interest  to  engineers.  If  you  wish  a  copy  of  this  catalog 
address  the  L.  S.  Starrett  Co.,  Athol,  Mass. 

THE  COLUMBUS  GAS  and  gasoline  engines,  manufac- 
tured by  the  Columbus  Machine  Co.,  Columbus,  Ohio,  are 
briefly  described  and  illustrated  in  a  folder  that  has  been  re- 
ceived. Any  one  interested  in  the  gasoline  eng^ine  for  any 
purpose  should  not  fail  to  write  for  this  company's  catalog. 

A  VERY  HANDSOME  booklet  containing  about  16  pages, 
devoted  to  the  American  oil  filter,  has  been  received  from  the 
Burt  Mfg.  Co.,  Akron,  Ohio.  It  treats  the  subject  in  a  very 
satisfactory  manner  and  leaves  nothing  to  be  desired  in  the 
way  of  information. 

THE  KEASEY  PULLEY  CO.,  Toledo,  Ohio,  have  handed 
us  their  catalog  describing  the  power  transmission  appliances 
which  they  manufacture.  This  catalog  is  a  very  handsome  one 
and  contains  much  valuable  information  on  pulleys,  hangers, 
counter-shafts,  etc. 

THE  DUNHAM  steam  trap,  which  is  said  to  be  the  small- 
est trap  with  the  largest  capacity  in  the  world,  is  for  sale 
by  the  Fisher  Governor  Co..  Marshalltown,  la.  A  folder 
which  describes  this  trap  in  detail  has  been  received. 

A  WATER  TUBE  boiler,  which  will  be  new  to  many  of 
our  readers,  is  manufactured  by  the  Henry  Vogt  Machine 
Co.,  Louisville,  Ky.  Engineers  interested  in  this  boiler  should 
ask  for  bulletin  No.  B  i. 

"THE  STEAM  RADIATOR"  is  the  title  of  a  booklet 
published  and  distributed  by  Warren  Webster  &  Co.,  Camden, 
N.  J.  This  article  is  a  funny  description  of  an  experience 
with  a  steam  radiator  in  a  hotel,  and  was  written  by  Bill  Nye. 

PAYNE  ENGINES,  both  simple  and  compound,  which  are 
manufactured  by  the  Pasme  Co.,  Elmira,  N.  Y.,  are  described 
.and  illustrated  in  a  handsome  bulletin  which  is  known  as 
No.  32. 

A  BOOKLET  of  about  85  pages,  descriptive  of  the  wire 
rope,  cordage,  etc..  manufactured  by  A.  Leschen  &  Sons  Rope 
Co..  St.  Louis.  Mo.,  has  been  received.  This  booklet  con- 
tains much  information  of  value  to  engineers  and  shows  by 
drawings  how  to  splice  rope.  Copies  will  be  sent  to  all  who 
write  the  manufacturers. 

THE  TURNER  safety  high  and  low  water  alarm  col- 
umns, manufactured  by  the  Binghamton  Machine  Tool  Works, 
Binghamton,  N.  Y.,  are  described  in  a  circular  recently 
received. 

THE  CATALOG  of  the  Morris  Machine  Works,  Bald- 
winsville,  N.  Y.,  builders  of  centrifugal  pumping  machinery, 
stationary  and  marine  engines,  has  been  received. 

THE  AMERICAN  pioneer  pressed  steel  shaft  hanger  is 
described  in  a  handsome  booklet  which  is  distributed  bv  the 
manufacturers,  the  Standard  Pressed  Steel  Co.,  of  Philadel- 
phia. 

REFRIGERATING  AND  ICE  making  machinery,  manu- 
factured by  the  D.  LaVergne  Machine  Co.,  foot  E.  138th 
street.  New  York,  is  described  and  illustrated  in  one  of  their 
handsomely  printed  bulletins. 


THE  MARCH  ISSUE  of  "Graphite,"  a  little  magazine 
published  by  the  Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  is 
very  interesting  and  contains  an  article  entitled  "  The  Re- 
duction of  Load  on  Steam  Engines."  This  magazine  is  sent 
free  to  all  engineers  who  address  the  publishers. 

AN  INTERESTING  and  useful  booklet  has  been  pub- 
lished and  is  being  distributed  W  the  International  Boiler 
Compound  Co.,  47  Market  street,  Chicago.  It,  of  course,  has 
something  to  say  regarding  the  company's  product,  but  that 
too  is  interesting.  Several  pages  are  devoted  to  rules  and 
tables  that  are  of  use  to  engineers.  A  copy  will  be  sent  on 
request. 

ANOTHER  TUBE  CLEANER  for  removing  soot  from 
boiler  tubes  and  one  that  seems  to  bear  the  earmarks  of  a 
good  device,  is  known  as  the  Criss-Cross.  It  is  illustrated 
and  described  in  a  booklet  that  we  have  received.  It  is  manu- 
factured by  the  Criss-Cross  Tube  Cleaner  Co.,  Clinton,  Mass. 
Mention  this  paper  when  writing. 

ENGINEERS'  CHUMS  for  1905,  a  booklet  issued  by  the 
Mound  Tool  and  Scraper  Co.,  710-712  Howard  street,  St. 
Louis,  Mo.,  is  now  ready  for  distribution.  They  have  a  new 
tool  called  the  Mound  portable  file,  which  will  appeal  to  a 
great  number  of  engineers. 

CRANE  CO.,  Chicago,  have  just  issued  their  advance  cir- 
cular describing  Crane  steam  and  oil  separators,  for  the 
separation  of  water  from  live  steam,  and  the  elimination  of 
oil  from  exhaust  steam.  Made  in  sizes  from  i  to  30  inches,  in 
the  following  types,  horizontal,  vertical,  angle,  and  distribut- 
ing. This  circular  contains  20-10^  x  isyi  sheets,  printed  on 
white  enameled  paper,  and  handsomely  illustrated  from  half- 
tone engravings.  It  will  be  sent  to  tfie  trade  upon  request. 
Please  ask  for  "Advance  Circular  No.  01." 

TRADE  NOTES. 

THE  REEVES  ENGINE  CO.,  85  Liberty  street.  New 
York,  closed  orders  recently  for  a  16  x  16  horizontal  for  the 
Kansas  City,  Mo.,  City  Hall ;  an  18  x  16  horizontal  for  the 
Sayville  Electric  Co.,  Sayville,  L.  I. ;  a  14  x  14  for  the  City 
Lighting  Plant  of  Cedar  Rapids,  Iowa ;  a  6  x  7  vertical  for  the 
West  Virginia  Pulp  &  Paper  Co.,  Tyrone,  Pa. ;  two  12  x  12 
horizontals  for  the  Philadelphia  works  of  George  Hememant 
Co. ;  a  10  X  9  vertical  for  Swift  &  Co.,  Brooklyn,  N.  Y. ;  two 
12  and  20  X 16  vertical  cross  compounds  for  Ben  Stanley 
Revett,  of  Denver,  Colo. ;  two  10  x  9  verticals  for  Farr- 
Alpaca  Co. ;  a  16  and  26  x  18  vertical  cross  compound  for  the 
City  Hospital  at  Philadelphia,  and  numerous  others.  Any 
one  desiring  a  high  speed  engine  for  any  service  should  in- 
vestigate the  Reeves. 

MANNING,  MAXWELL  &  MOORE.  85-87-89  Liberty 
street,  announce  that  Mr.  E.  B.  Boye  has  been  appointed 
manager  of  their  Cleveland  office,  which  is  located  in  the 
Williamson  building,  Cleveland,  Ohio.  Mr.  Boye  has,  for  the 
past  five  years,  been  connected  with  the  Chicago  branch.  He 
is  well  versed  and  thoroughly  posted  on  the  various  makes 
of  machine  tools  and  their  uses,  and  they  feel  confident  that 
he  will,  in  his  new  position,  increase  his  large  acquaintance 
among  machine  tool  users,  and  owing  to  his  long  experience 
in  this  line  of  business,  they  feel  that  his  views  will  be  of 
benefit  to  those  purchasing  tools. 

RECENT  SALES  of  the  White  Star  continuous  oiling 
systems  have  been  made  by  the  Pittsburg  Gage  &  Supply  Co., 
of  Pittsburg,  Pa.,  to  the  following  concerns:  Sibley,  Lind- 
say &  Curr  Co..  Rochester,  N.  Y. :  Western  Electric  Co.. 
Chicago,  111. ;  Chicago  Consolidated  Traction  Co.,  Chicago. 
III.:  Northern  Texas  Traction  Co.,  Handley.  Tex.;  Kreni- 
ming  Real  Estate  Co.,  St.  Louis,  Mo. :  American  Steel  & 
Wire  Co.,  Cleveland,  O. ;  International  Bank  BIdg.,  New 
York,  N.  Y. ;  Wyoming  Shovel  Co.,  Wyoming,  Pa.  A  care- 
ful test  conducted  by  the  Massachusetts  Mills  in  Georgia, 
Lindale.  Ga.,  power  plant,  where  a  White  Star  oiling  system 
was  installed  May,  1903,  developed  the  fact  that  by  the  elimi- 
nation of  hand  oiling  by  this  system  on  an  engine  doing  2.000 
horsepower,  about  75  per  cent  of  the  former  oil  consumption 
was  saved  this  concern. 

THE  COM.MERCIAL  ELECTRIC  CO.,  Indianapolis,  Ind., 
announce  that  they  are  now  installed  in  their  new  plant  at 
Twenty-first  street  and  Northwestern  avenue.  They  are  in 
a  better  position  than  ever  to  fill  orders  promptly  and  their 
shipping  facilities  are  unsurpassed.  They  manufacture  dyna- 
mos, motors  and  other  electrical  machinery. 

.'VTL.^NTIC  AtlLLS,  Providence,  R.  I.,  have  just  received 
a  (X)-callon  Cross  oil  filter  from  the  Burt  Mfg.  Co.,  Akron,  O.. 
making  the  fourth  order  which  they  have  placed  with  tl'is 
concern.    These  filters  are  said  to  be  netting  the  Atlantic  Mills 
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a  handsome  saving  on  the  vast  amount  of  lubricating  oil  which 
they  use. 

THE  EMERGENCY  PIPE  CLAMP  for  repairing  splits 
and  leaks  in  pipes,  which  is  being  placed  on  the  market  by 
the  manufacturers,  James  McCrea  &  Co.,  Chicago,  is  certainly 
filling  a  long-felt  want,  as  is  shown  by  the  number  of  orders 
they  are  receiving  for  them.  There  is  hardly  a  jobber  in 
the  country  that  is  not  sending  in  his  order  for  a  complete 
stock  from  J^-inch  to  4  inches. 

THE  CHICAGO  OFFICE  of  the  Crandall  Packing  Co.,  of 
Palmyra,  N.  Y.,  which  was  located  at  30-36  La  Salle  street, 
has  been  moved  to  52  W.  Washington  street,  occupying  a 
store  on  the  ground  floor. 

WE  ARE  ADVISED  by  the  Lagonda  Mfg  Co.,  Spring- 
field, O.,  manufacturers  of  the  well-known  Weinland  tube 
cleaners,  steam  and  boiler  room  specialties,  that  they  now 
have  branch  offices  in  the  following  places :  Pittsburg,  Iron 
Exchange  building,  Robert  Gregory,  manager;  Philadelphia, 
Builders'  Exchange,  Jas.  V.  Davidson,  manager;  New  York, 
123  Liberty  street,  C.  A.  Gillett,  manager;  St.  Louis,  511  Mis- 
souri Trust  building,  J.  P.  Maloy,  manager.  They  also  have 
selling  arrangements  at  the  following  places:  Chicago,  The 
Chicago  Engineer  Supply  Co.;  San  Francisco  and  Ix)S  An- 
geles, Chas.  C.  Moore  &  Co. ;  Toledo,  O.,  Hardy  &  Dischinger 
Co.;  Kansas  City,  Mo.,  E.  D.  Hornbrook;  Peoria,  111.,  Kinsey 
&  Mahler :  Indianapolis,  Ind.,  Hide,  Leather  &  Belting  Co. ; 
London,  Eng.,  Selig,  Sonnenthal  &  Co.  This  information  is 
given  for  the  benefit  of  the  trade,  so  that  anything  needed  in 
this  line  can  be  furnished  promptly,  and  at  reduced  transpor- 
tation cost  from  any  of  these  pomts.  The  factory  and  general 
offices  of  tlie  company  are  at  Springfield,  O. 

AT  THE  ANNUAL  MEETING  of  the  stockholders  of 
James  Bonar  &  Co.,  Inc.,  held  on  March  27th,  the  following 
officers  were  elected:  James  Bonar,  President;  Isaac  W. 
Semans,  Vice-President;  Joseph  Cawley,  Secretary;  Richard 
J.  Pollard,  Treasurer.  The  same  gentlemen  were  also  elected 
directors.  The  statement  of  business  for  the  past  year  showed 
a  large  increase,  and  the  company  reports  a  good  demand  for 
the  various  appliances  which  they  manufacture.  They  have 
just  gotten  up  a  new  catalogue  which  will  be  sent  free  to 
engineers  upon  request. 

OUR  REPRESENTATIVE  had  the  pleasure  of  visiting 
the  new  plant  of  the  Lippincott  Steam  Specialty  &  Supply  Co., 
Green  and  Columbia  streets,  Newark,  recently,  and  carefully 
looked  through  the  company's  facilities,  and  was  surprised  to 
see  so  many  indicators,  reducing  wheels  and  planimeters  be- 
ing made  at  one  time.  This  company  intend  to  manufacture 
these  instruments  for  sale,  but  up  to  the  present  time  have 
been  unable  to  supply  the  demands  from  the  Indicator  In- 
struction _  Co.,  whose  students  they  supply  with  instruments 
for  practice  purposes.  The  additional  facilities  provided  seem 
amply  sufficient  for  the  immediate  future,  and  arraniiements 
are  made  to  largely  increase  these  facilities  should  the  rapid 
increase  of  business  demand  it.  The  Indicator  Instruction  Co. 
report  a  steady  increase  in  the  number  of  enrollments  re- 
ceived, and  our  representative  was  shown  applications  for 
scholarship  from  students  all  over  the  United  States  and  in 
many  foreign  countries  as  well,  two  from  South  Africa  being 
recorded  on  the  day  of  his  visit.  Our  representative  has  been 
personally  acquainted  with  Mr.  Lippincott.  general  manager  of 
these  two  companies,  for  several  years,  and  was  pleased  to  see 
so  much  progress  being  made.  These  companies  will  be  glad 
to  send  literature  respecting  their  work  to  those  addressing 
Mr.  Lippincott,  general  manager,  at  93  Green  street,  Newark, 
N.  J. 


WANTED    SALESMEN. 

Wanted  salesmen  traveling  among  engineers  to  sell  the 
France  metallic  and  fibrous  packings.  Good  inducements  on 
unoccupied  territory.  France  Packing  Co.,  Tacony,  Phila., 
Pa. 

WANTED. 

A  practical  engineer  to  buy  my  electric  light  plant:  cost 
$9,000.  Will  sell  for  $5,000:  $800  to  $1,000  down,  balance 
your  own  time,  or  will  sell  half  interest.  R.  B.  Foster,  Bur- 
lington, Ks. 

WANTED  POSITION. 

As  chief  engineer  or  mechanical  superintendent  of  light 
station,  station-iry  or  locomotive  work.  Voiing;  willing  to 
Vfork,  strictly  sober:  not  les.s  than  $12;  a  month  will  be  con- 
sidered.    Address  "Engineer,"  care  Engineers'  Review. 

EuRineer.  12  years'  experience,  want?  position ;  Ohio  license ; 
best  of  references.     Box  179  Edon,  Ohio. 


Tbe  Rdlef  Valve. 

Three  little  rules  we  all  should  keep 
To  make  life  happy  and  bright — 

Smile  in  the  mominf{ ;  smile  at  noon ; 
And  keep  on  smilmg  at  night  1 

Old  Inhabitant — I  can  remember  when  hogs  ran  loose  on 
Broadway. 
Young  Inhabitant— They  ride  on  the  cars  now. — Puck. 


"  It's  rather  peculiar,"  remarked  Miss  Caustique  to  me  the 
other  day,  "  that  a  young  lady  in  society  usually  has  to  have 
a  female  chaperon  until  she  can  call  some  male  chap  her  own." 

Teacher— "  What  letter  comes  after  H?" 

Small  Boy— "  Dunno." 

Teacher — "What  have  I  on  each  side  of  my  nose?" 

Small  Boy—"  Freckles."— PAiWW/>Wo  Record. 


A  woman  friend  of  mine  who  has  lost  some  money  in 
mining  stocks  says  there  are  three  degrees  of  mining  specu- 
lation, as  follows :  Positive,  mine ;  comparative,  miner ;  super- 
lative, minus. 


"Johnson  wants  to  borrow  some  money  of  me.  Do  you 
know  anything  about  him  ?  " 

"  I  know  him  as  well  as  I  do  you.  I  wouldn't  let  him  have 
a  dollar." — New  Yorker. 


Farmer  Skidmore  (reading  signs  in  a  city  hotel  room)— 
"  Gas  burned  all  night  charged  extra."  "  Don't  blow  out  the 
gas."  These  fellers  is  bound  to  catch  you  one  way  or  the 
oihtT.— Cleveland  Leader. 


"You  are  as  full  of  airs  as  a  hand-organ,"  said  a  young 
man  to  a  girl  who  refused  to  let  him  see  her  home. 

"That  may  be,"  was  the  reply,  "but  /  don't  go  with  a 
Crank." 


Prosecuting  .Attorney — "Was  the  prisoner  in  the  habit  of 
singing  when  he  was  alone?" 

Pat  McGuire  (witness)— "  Sure,  an'  I  can't  say,  for  Oi 
was  niver  with  him  when  he  was  alone." — Chicago  Joumd. 


Mrs.  Smith — "Did  ye  hear  'ow  Mr.  Brown  is  gettin'  on?" 
^Irs.  Jones — "  I  heerd  'e  took  a  relapse  this  momin'." 
Mrs.  Smith— "Eh,  well,  I  'ope  it  will  do  'im  good,  but  I 
ain't  much  faith  in  them  new  f angled  medicines." — Senft, 


In  a  cemetery  near  Dublin  the  following  words  appear  on 
a  tombstone :  "  Here  lies  John  Hurley,  whose  father  and 
mother  died  while  on  their  way  home  from  America.  If  they 
had  lived  they  would  have  been  buried  here." 

Ascum — "  I  see  there's  some  talk  of  having  the  people  vote 
at  the  next  State  election  upon  the  question  of  abolishing 
capital  punishment.    Would  you  vote  to  abolish  it  ?  " 

Fogie — "  No,  sir !  Capital  punishment  was  good  enough  for 
my  ancestors  and  it's  good  enough  for  me." — Phihdelphio 
Press. 


A  man  walking  along  a  country  road  found  an  Irishman 
perched  upon  a  signpost  which  pointed  north,  with  the  in- 
scription: "This  will  take  you  to  Malvern."  "What  are 
you  up  there  for?"  asked  the  man.  "Faith,"  said  the  other, 
"  I've  been  sittin'  here  for  two  hours,  and  I'm  wondering  what 
time  it  starts." — The  Children's  Friend. 


.\n  old  gentleman  walked  up  to  a  pretty  girl  attendant  at 
the  counting  room  of  a  daily  newspaper  office  a  few  days  ago 
and  said : 

•'  Miss,  I  would  like  to  get  copies  of  your  paper  for  a  week 
b.ick." 

"  You  had  better  try  porous  plasters,"  she  abstractedly  re- 
plied; "you  can  Rct  them  just  across  the  street." 


.'\  French  lady  is  showing  a  visitor  the  family  portraits  in 
the  picture  Rallcry.  "  That  officer  there  in  the  uniform,"  she 
says.  '■  was  my  great-great-grandfather.  He  was  as  brave  as 
a  lion,  but  one  of  the  most  unfortunate  of  men.  He  never 
fought  in  a  battle  in  which  he  did  not  have  an  arm  or  a  leg 
carried  away."  'I'heii  she  adds  proudly,  "  He  took  part  in 
twenty-four  engagements." — Selected. 
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Save  Your  Steam 


BT  vsaia  A 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated . 
If  you  want  to  know  more 
about  them  write. 


The  Fislier  Governor  Go. 

1203  Main  St..  West 

M»rBKmIltoMrn,  loivm 


You  Can't  Spend  Money  and  Keep  It 

but  you  can  buy 

INTERNATIONAL 
Boiler  Compound 

which  will  pay  for  ilsclf  over  and  over  ajjiiiu  by  keeping 
your  boilers  thoroughly  clean. 

We  hava  a  Special  Offer  for  Engineers. 

WRITE   FOR   IT. 

International  Boiler  Compound  Co. 

47   Marlcet  Street,  CHICAGO. 


-^^j  This  comDound 
is  llie  only  arli. 
cletbat  win  PREVENT 
SP  ARKI.V  G.  Will 
keep  the  commutAtor 
in  eood  condiiion  «i><l 
PRKVBNT  CUTTING 

Absolutely  Will  Not  Qum  the  Brushes. 

U  will  put  that  high  kIo54  on  the  cornmutalor  you  have  so  lou^itouKht 
after. 


50  Cents  per  Stick. 


$5  per  Dozen. 


I'poH  receipt  of  this  COUPON  we  will  aend  you  FREF,  a  Sample  Stick. 

POR  aALl  aV  ALL    SUPPLV  «40U«I» 


Name  . 


Addreaa. 


K.    McLennan  &  Co. 

SOLE  UiVni'FACTUmESS 

Inter  Ocein  BIdg.,  Chicago 


READ  OUR  OFFER. 


To  Engineers: 


This  book  is  a  treatise  on  present  practice  in 
the  design  of  pumping  machinery.  It  epitomizes 
sixty-five  years  of  progress  by  the  WORLD'S 
GREATEST  PUMP  MANUFACTURER,  and 
describes  a  complete  line  of  pumping,  condens- 
ing and  auxiliary  devices  for  steam  power  station 
service. 

No  expense  has  been  spared  in  preparing 
this  book.  Il  is  printed  in  two  colors,  the  cover 
is  lined,  and  its  132  pages  are  filled  with  valuable 
data  and  handsome  half-tone  illustrations  of 
Water  Works,  Hire,  Mine,  Boiler-feed  and  other 
Pumps,  Jet  and  Surface  Cendensers,  Wet  and 
Dry  Vacuum  Pumps,  Air  Pumps,  Cooling  Tow- 
ers, Feed-water  Heaters,  Meters,  etc.  Interestirg 
matter  is  also  given  concerning  our  new  Turbine 
Pumps. 

"  Pumping  Machinery  "  will  be  sent  free  to 
anyone  asking  for  Book  W  30  EV.,  an4  stating 
where  new  pumping  or  steam  apparatus  is  to  be 
purchased.     Write  to-day. 


Henry  R.  Worthington, 


114  Lib«rtr  Str««t, 


NC\r  YORK. 
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Horizontal. 


The  Purchaser  of  a  Steam  Separator 

needs  to  discriminate  with  nnusual  care,  for  there  are  many 
makes  and  all  bear  the  hackneyed  label  "  The  Best  Made." 

Each  may  be  meritorious  in  one  or  more  features,  but 
sadly  lacking  in  the  complete  make-up.  Such  separators  soon 
prove  detrimental  to  the  user  and  he  is  forced  to  look  for 
a  better  machine. 

Now,  if  you,  Mr.  Reader,  are  contemplating  the  purchase 
of  a  separator,  will  you  not  carefully  study  the  advantages 
offered  by  the  extensive  line  of 

AUSTIN  SEPARATORS 

FOR  LIVE  AND  EXHAUST  STEAM  7 

Remember,  that  we  mannfaxrture  separators  adapted  (or  every  con- 
dition of  service.  Based  upon  exact  scientific  principles,  we  can  po«- 
itively  guarantee  their  efficiency  as  separating  machines. 

dur  Steam  Separators  insure  absolutely  dry  steam  to  the  engine, 
smoother  running,  protection  against  water  getting  into  the  cylinder, 
and  extra  steam  storage  because  of  their  lar;;e  receiver  capacities,  so 
that  extra  steam  is  instantly  available,  close  to  the  throttle,  in  case  of  a 
sudden  increase  of  load. 

Our  Oil  Separators  extract  all  oil,  grease  and  other  impurities 
from  exhaust  steam. 

AUSTIN  SEPARATOR  CO. 

90  Woodbridge  Street,  Detroit,  Mich.,  U.  S.  A. 


THE   SWARTWOUT   CENTRIFUGAL 

CAST  IRON 

EXHAUST  HEADS  AND  STEAM  SEPARATORS 


EFFICIENT 


,XIMPLE 


ORNAMENTAI^ 


The  Swartwout 
Cast  Iron 
Exhaust  Head 
will  neither 
wear  out  nor 
rust  out.     It  is 
efficient  and  lasts 
a  lifetime.     Can 
you  ask  more? 


The  Swartwout 
Vertical  Steam 
Separator  is  simple 
in  construction 
and  positive  in 
its  operation. 
Centrifugal  force 
does  it.     Sold  on 
trial  to  responsible 
parties. 


THe  OHio  Blo^^^er  Company,  M.««f-c««r.r- 

CLEVELAND  Dept.  S3  OHIO 

Satei  AgcnUfor  Wm.  Baylcy  &  SoniCompaoy.  Milwaukee,  Wi*.  Manufactureraof  Hot  Blast  Kcatiog  Apparatua,  Blo««r»,  EnirinM.  Ury  Kilna.  etc. 
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In  a  NutsHell 

"A  "Wasteless  Trap  of 
Wonderful  Capacity" 

THE  WRIGHT 
EMERGENCY 
STEAM  TRAP 


M^ASteless  because  of  a  double  water 
seal.  Note  in  the  cut  l>elow  that  this  water  seal  is 
not  a  shallow  alfair,  but  that  it  is  c*nat»ntlx 
snaintBined  to  a  depth  of  four  or  five  inches 
and  covers  both  inlet  and  outlet  of  trap, 
locking  it  securely  against  escape  of  steam.  Dis- 
cbiirg-e  does  not  take  place  until  the  water  fills  the 
trap  to  about  two-thirds  full. 

Immense  Capecitsr.  —  We  base  this 
claim  upon  the  effidencj-of  our  exclusive  three  valve 
principle.  These  three  valves  opening  in  succession 
with  the  rise  of  the  float,  insure  a  quicker  dispD.sal 
of  sudden  flushes  of  water  tlian  any  other  means. 
The  three  valves,  or  even  two  of  the  valves,  operat- 
ing at  once  will  easily  dispose  of  the  largest  inflows, 
though  it  seldom  happens  that  more  than  the  first, 
or  center  valve  is  required. 


Other  Advantages. 

access  to  valves  ami 
valve  seats  by  removing 
the  plug  over  tube,  lo- 
cation of  valves  at  top 
away  from  scale  and 
dirt,  use  of  strongly  re- 
inforced high-pressure 
float,  etc.,  are  fuHy  de- 
scril>ed  in  CaUlogue. 
Ask  for  it. 


such    as   ease   of 


Wright  Manufacturing  Co. 

82  Woodbridge  St.,     DETROIT.  MICH.,  U.  S.  A. 


This  brings  it  home 


TIGHT    CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 
like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 
bearings,  relief  at  all 

points,   no   lost   power. 


Turn  your  bicycle  up- 
side down,  tighten  the 
chain  and  revolve  wheel 
by  hand. 

Next  loosen  the  chain 
and  do  it  again. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  every  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Surface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

Qing- Surface  Co 

154-160  Virginia  St 

Buffalo   NY 

Branches  fa  Chief    Qties. 


THE   USE  OF   THE 

Reliance  Safety  Water  Column 

INSURES,  AMONO  OTHER  THINGS 

Steady  Water  Less   Repairs 

Steady  Power  Less  Stoppages 

Steady  Steam   Pressure       Less  Fuel 
Less  Expansion  and  Contraction 

IT  GIVES  INSTANT  ALARM  WHEN    THE 
WATER    IS    TOO    HIGH    OR    TOO    LOW 

WRITE    US    FOR    FURTHER    INFORMATION 

The  Reliance  Gauge  Column  Co. 

86  E.  Prospect  St.  CLEVELAND,  O. 


Steam  Traps  Save  Coal 


RETURN  STEAM  TRAP 


This  company  mAnufactnre 
Steam  Tr9p9  for  all  duUr*. 
Return  &tcam  Traps  for  re- 
turaini;  the  water  of  comlens- 
atiuu  bacic  iuto  the  boiler  un- 
der pnrssiire,  without  the  aid 
of  a  pump,  and  non-rrturn 
sleam  Inipaiordischarkfinu  die 
water  into  a  tank  or  atmov 
phere  and  pre^'entinir  the  es- 
cape of  Strom  from  the  system. 

SEND  FOJICATALOOOB"B'* 

The  Albany  Steam  Trap  Co. 

Albsny.N.  Y..  U.S.A. 

EsUblishcd  1S71. 
Pl*d'1c  Townacnd.  Pre». 

Jit&.  B.  Blcssinii,  Gen.  Mgr, 
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THE  FAMOUS  PHOENIX  FLUE  CLEANER 


Has  Six  Adjuslablc.  Strlf- 
Shan>tnine.lulerlocking 
Steel  Blades  with  Pewl 
Eaers.  Doinif  perfcc  I 
work  even  id  Bpl:ce«i 
fluc8.  Sent  on  trial  and 
are  delivered.  AH  .sii.-n. 
2  to  6  in.  |iubb«rdiCo- 
W,nhini;ton.  D.  C. 


r 


Cleveland  Flue-Cleaner  Manufacturing  Co. 

Forcing  a  spiral  jet  of  steam  entire  length  of  lul>r. 

S)»6  lofitany  boiler,  with 
]-in.  to  16-iD.  lubeif.  kSl 
D.  Patent. 

The  old  reliable  and  most 
ecODomical  cleaner  in  the 
market.  It  has  no  equal. 
Satiisfaction  guaranteed. 
I.iSeral  discouDt  to  dealers.  Send  for  Circular  ami  Price  I.ist  of  Cleftner 
and  Hose.  Room  13.  74  Frankfort  Street.  CLEVELAND.  OHIO. 


THE  "LIGHTNING"  TUBE  GLEANER 

Takes  tlie  Scale  off  QUICK  inside  and  outside. 

WARRANTED 

To  do  the  work  in  less  lime. 

To  cost  least  to  keep  it  in  re- 
pair. 

To  sa»e  %  your  water  bill  for 
cleaning. 

To  operate  successfully  by  air. 
steam  or  water. 

SEND  FOR  7  REASONS  WHY  THE  "LIGHTNING" 
DOE.8  THE  ABOVE. 
Manufacturers  nf  Holier  Head  Cau  and   Nut  Krsealer  and  Cleaner,  Per- 
fect Expansion  Flue  Urush  and  X-Ray  Oil  Filter,  etc. 

MAURER,  LABADIE  &.  CO. 

215  St.  Joe  Street,  SOUTH  BEND.  IND. 

HUSTLING  STATE    AGENTS  WANTED 


The  Standard  Steam  Trap  of  America 

IS  THB 


ANDERSON 


MANUFACTURED  BV 


THE  V.  D.  ANDERSON  CO. 

CLEVELAND,  OHIO. 


Don't  Pound  and  Hammer  Your  Tubes 


Scale 


Vibrator       CcnIerinB  bv 


Ccnterjns  Lue     Scale 


THE  "TORPEDO" 


Removes  the  scale  by  the  20tli  century  method— the  vibration  principle — 
and  not  by  hauinieriiiK  and  pounding  the  tube.  Boiler  tubes  will  not  stand 
very  long  a  lot  of  free  hammering  that  pounds  and  strains  the  verj-  life  of 
tHe  tubes.  The  "  TORPKDO  "  by  very  short  strokes,  light  in  effect  but  of  wonderful  rapidity,  dislo<lges  all  the  scale 
rupidlv,  easily,  and  wiUiout  the  slightest  strain  on  the  tubes.  Wlien  you  can  secure  a  machine  that  will  thoroughly 
mill  safely  clean  your  boilers,  why  take  any  diances  with  an>'thing  else?  We  will  be  glad  to  send  you  a  "  TORPEDO  " 
<ni  tree  trial.  See  it  work  in  your  own  plant.  Our  catalogue  tells  more  about  it,  but  we  woulil  prefer  to  have  .\<>u  try 
Ihr  inwliine  itself.     Write  to-Jay. 


iE  GENERAL  SPECIALTY  CO.,   73  Carroii  st..    buffalo,  n.  y..  u.  s.  a. 


ENGINEERS'   REVIEW 


Try 
tHe  Trimo 


TRIMO  on  a  pipe  tool  is  a  sure  sign  that  it  cannot  be  excelled 
for  strength,  durahiliiy  and  safely.  Any  Trimo  user  will  confirm 
this  ;  but  we'd  much  prefer  to  have  yon  prove  it  by  test. 


Strength 

Trimo  Tools aredrop-forged  from 
the  best  steel,  and  so  designed 
as  to  give  greater  strength  with 
less  weight  than  any  other  tools. 
Every  day  use  under  the  severest 
conditions  had  proved  their  su- 
periority. 


Durability 

Trimo  Tools  are  practically  inde- 
structible, owing  to  the  great  pains 
and  high  grade  materials  used  in 
making  them.  All  parts  are  in- 
terchangeable, and  can  be  easily 
replaced  at  small  expense. 


Safety 

Trimo  Tools  are  designed  with 
unusually  large  factors  of  safety. 
The  utmost  care  is  used  in  mak- 
ing every  part  of  every  tool,  and 
in  assembling  the  parts.  Finally 
every  tool  is  thoroughly  tested 
before  leaving  our  shops. 


There-  ait  uian  v  ntlu-r  good  f>oinls.     It  ivill  pay  you  to  read  about  them  in  our  catalog 

TRIMONT  MFG.  CO..  Roxbury,  Mass. 


30   DAYS'    TRIAL 

TO   PROVE   OUR   CLAIMS 


Ruggles  Perfection 

CFlue  Cleaner 
will  quickly  prove  its  worth  in  any  plant. 
It  is  the  simplest  cleaner  on  the  market — 
being  made  of  two  parts. 

No  screws  or  rivets  used  in  its  construc- 
tion.    Sharpens  itself.     Absolutely  cleans 
■     the  flue.     It  is  strong  and  reliable. 

'  Stnd  for  one  on   trial. 

RUGGLKS    (Q.    RUGGL£S, 

BAtavi»,  Illinois. 


FOUR  APPLIANCES 

WITH  BUT  A  SINGLE  PURPOSE 

ALL  BUILT  TO  SAVE  MONEY  AND  DO  IT 

FIRST  THERE'S  THE 


Weinland  Tube  Cleaner 

Gold  Mrd«*.  Winner  Rt  St.  Ixmts.  and  winner  wherever  used. 
ri'»  thecleaner  the  other  fellows  try  to  copy.  We'Usell  IT, or  Power 
Driven  Cleanen».  or  clean  your  t>oilcr)i  on  contract. 

TUBE  CIHTER. 

CiiU  off  tnbes  at  any  point — neatly,  cleanly— without  burr  or 
t>cndiiiK.     It  coaU  little. 

DAMPER  REGULATOR 

ControU  damper  in  atack  and  stops  waste. 

RESEATINQ  MACHINE. 

Cleans  header  faces,  nuts  and  caps  quickly,  perfectly. 

The  Lagonda  Manufacturing  Co. 

SPRINQFIELD,  OHIO. 

"  BolUr  deanlns  Experts."  "At  It  20  VMrs." 


I 


NBW  YORK, 


PITTSBURa. 


LONDON.  BNa 


\ 
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A. 

An>any  Steam  Trap  Co 47 

American   Injector   Co 64 

Anderson  Co.,  V.  D 48 

Armstrong  Mfg.  Co 66 

Aiidel  &  Co..  Theo 53 

Austin  Separator  Co 46 

B. 

Bates  Machine  Co 74-75 

Best  Mfg.  Co 65 

Buckeye  Engine  Co 73 

Burt  Mfg.  Co 56 

C. 

Canton  Pump  Co 69 

Carpenter  &  Co.,  Geo.  B 58 

Chicago  Injector  Co 64 

Chicago  Rawhide  Mfg.  Co 61 

Cleveland  Flue  Cleaner  Mfg.  Co 48 

Cling-Surface  Co 47 

Columbus  Machine  Co T2 

Cooper  Co..  C.  &  G 74 

Crandall   Packing  Co • 57 

Crane  Co SO-71 

D. 

Davis  Regulator  Co.,  G.  M 64 

Detroit  Lubricator  Co 62 

Dixon  Crucible  Co.,  Jos 72 

F. 

Fisher  Governor  Co 45 

Flower  &  Co.,  Walter  L 55 

France  Packing  Co 59 

G. 

Gcni  M  fg.  Co 55 

<jcneral  Sjx'cialty  Co 48 

Gould  Packing  Co 6r 

<lri-cne,  Tweed  &  Co i 

H. 

Hancock  Inspirator  Co 65 

l-Iarrison  Safety  Hoilcr  Works 67 

I  lays,  Cha.s.  N 71 

Hubbard  &   Co 48 

I. 

Indicator   Instruction  ( "o 62 

Intornatioiial  Hnilrr  Cninixiund  Co 45 

J. 

Jacobs  &  Co.,  Clias 67 

K. 

Keystone  Lubricating  Cf) 2 

L. 

I-acka\vanna  Pump  Works 69 

1  -agonda  M  fg.  Co 49 

lamprey  Co - 1 

Livpincoll  Steam  Sixrialty  &  Supply  Co 62 


Lord  Co.,  Geo.  W 52 

Lubron  Mfg.  Co ^i 

Lunkenheimer  Co 63 

M. 

Marinette  Gas   Engine  Co ~2 

Martin  Grate  Co 71 

Maurer,  Labadie  &  Co 48 

McCrea  &  Co.,  James 66 

McLennan  &  Co.,  K 45 

Merrill,  G.  U 55 

Mound  Tool  &  Scraper  Co 71 

Myers  &  Bro.,  F.  E 69 

N. 

National  Pipe  Bending  Co 65 

O. 

Ohio  Blower  Co 46 

Oster  Mfg.  Co 66 

P. 

Penberthy  Injector  Co 63 

Pennsvlvania  Rubber  Co 62 

Pierce'  Co.,  Wm.  B 54 

Pittsburg  Gage  &  Supply  Co 53 

Powell  Co.,  Wm 65 

Q. 

Quaker  City  Rubber  Co 6c 

R. 

Reeves  Engine  Co 73 

Reliance  Gauge  Column  Co 4? 

Robertson  &  Sons,  Jas.  L 61 

Ruggles  &  Ruggles '. 4S 

Russell  Engine  Co /J 

S. 

Snider-Hughes  Co 7^ 

Standard  Oil  Co 7< 

Star  Chisel  &  File  Co 71 

Starrett  Co.,  L.  S 6. 

Sterling   Lubricator   Co 6: 

Stewart  Heater  Co 6; 

T. 

Toledo  Pipe  Threading  Machine  Co H 

Trimont  Mfg.  Co 41 

V. 

\'acuum  Oil  Co 6{ 

W. 

Wagoner  Pump  Co 6( 

Warren  Co 6: 

Williams  \'a!vc  Co.,  D.  T « 

Worthington.   Henry   R 4; 

Wright  Mfg.  Co 4; 


eRANE  VALVES 


April,  1905 


ENGINEERS'  REVIEW 


SI 


Do  You  Want  Proof? 

Here  is  sometKin^  for  -yoxt,  Mr.  Advertiser,  to 
think  about.  THe  Engineers*  R.evieMr  offers  tHe 
only-  possible  proof  of  circulation. 


IS 


s 


IS 


NoJl^A..  A 

^Post  Office, 


^f^ 


Name  of  Pablicallon, 

Or  News  Agent, 

Weight  of  Stmple  Copies  (S4Bpu  copiM  *r«  (laiji  sobjKt  to  p<i«ut>). 

Weight  of  Copies  to  Subscribers,  Sabiect  to  Postage.  .       .       .       .       - 

Totsl  lueight  of  Copies  subject  to  postage  *t  One  Cent  a  pound  or  fraction  thereof. 

Weight  of  Copies  to  subscribers  in  cotmty  of  patUcation,  Free  of  Postage, 

(No  copjw  wbAUtcr.  cxoept  one  copy  to  cacb  kctual  BubtcHbcr  rvsidlog  io  UiocovBty  wLere  Uie  pobit* 
c»tloQ  !•  pnotod  In  •bole  or  la  port,  oud  pabUalMrf,  uwy  be  eeul  tree  oT  poetage.) 

Received  full  prepayment  of  postage. 


POUNDS  MAILED. 


^/7i^ 


.fj2ei> 


THIS  RECeiPT  MUST  BE  ISSUED 
FOM  tVERV  MAILINO,  WHETHER 
THE  MATTER  BE  SUBJECT  TO 
POSTAGE   OR  FREE. 


P.  M.. 


i 

IS 


tofBtblii 


A 

,  Post  Office 


Name  ofl^bUcaiion,.,-. 
Or  News  Agent, 

Weight  of  Sample  Copies  (Sample  Copiea  are  alwajrt  Sublecl  Io  PoaU(f ), 

Weight  of  Copies  to  Subscribers.  Subject  to  Postage,  .  .  -  -  - 
Total  "vaeighl  of  Copies  su^ect  to  postage  at  One  Cent  a  pound  or  fraction  thereof, 
Wieighi  of  Copies  to  subscribers  in  county  of  publication.  Free  of  Postage, 

(No  coplee  wfaatever,  except  car  copy  to  each  actual  eubecriber  reeiJioic  io  tbe  couoly  wDerr  llje  publi' 
cation  ik  prioteil  Id  whole  or  io  part,  and  publiabod,  may  be  aant  (roe  o(  poata^e.) 

Received  fuU  prepayment  of  postage. 


POUNDS  MAILED. 


3;££z 


THIS  RECEIPT  MUST  BE  ISSUED 
FOR  EVERY  MAILING.  WHETHER 
THE  MATTER  BE  SUBJECT  TO 
POSTAGE  OR   FREE. 


P.  M: 


* ^py 


Total  number  of  pounds  for  March  issue 9,401  pounds. 

Deducting  wrapping  paper 150 

9,251  pounds. 
One  copy  of  Marcli  issue  weighs  7  ounces,  making  a  total  number,  mailed  at 

pound  rate,  of 21,145  copies. 

Copies  mailed  in  Cleveland  under  stamps  250,  and  305  delivered  to  our  office 

•  make  an  addition  of 555 


The  total  edition  for  March  being 21,700  copies. 
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A  Whole 
Year's  Subscription  Free 

To  every  engineer  who  will  send  us  the  coupon  filled  out,  and 

a  sample  of  scale  from  his  boiler,  we  will  send  the  Practical 

Engineer  for  one  year  free.     The  popularity  of  this  paper 

is  proven  by  the  fact  that  its  circulation  is  increasing 

thousands  yearly  purely  on  its  merits.     Possibly  you 

haven't  time,  at  present,  to  read  a  good  paper  like  this. 

You  would  if  you  kept  scale  outofyour  boilers  with 

LORD'S  BOILER  COMPOUNDS 

They  will  save  you  all  the  time  you  are  now 
spending  on   extra   repair   jobs   and  coal 
shoveling  resulting  from  boiler  scale.  If 
you  want  more  time  and  less  trouble 
and  a  first  class  engineer's  paper  for 
one  year  free,  send  in  the  coupon 
and  sample  of  scale  today.     We 
pay  the  publishers  of  the  Prac- 
tical Engineer  for  your  sub- 
scription. 


The  Ceo.  W.  Lord  Co.,  , J90 

2238-50  N.  9th  St.,  PhiUdelphU,  Pa.. 

GBifTLRMBN:  I  am  aendliisr  you  a  sample  of  scale  from  oorboner. 
You  are  to  analyze  It.  send  mo  a  certificate  of  analysis,  and  a  yoar'i 
aubacnpUon  to  the  l*Tactlcal  Engineer  free  of  charge. 

JVumber  of  boilers  in  tue — -  — -. 

Capacity  of  each  boiUr ^ 


frequency  of  cleaning  boilers  —^ 

Freguency  of  opening  the  6lou'~of/  during  working  Mours,^^ — ^ 

River  or  other  source  of  wat£r  supply 

Boilers  are  used  about \ hours  out  of  the  i$ 


Baiter  compound  now  used^ 


Street  and  No.. 
City 


Siate^ 


Firm's  JVame^ 
Hng,  Review. 
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Air  CompTeasors 

Snider-Hughe£   Co. 
WorthingtoQ,    licnry    R. 

Air    Compreaiors,    OaioUme 

Columbui  Machine  Co. 

Alarms,  Hlch  and  Loir 
'Water 

Crane  Co. 
Lankenhdmer   Co. 
Penberthy   Injector   Co. 
Pitisburg  Gage  &  Supply  Co. 
Reliance  Gauge  Column  Co. 
Wright    Mfg.    Co. 

Arob  Plates,  Boiler 

Lamprey   Co. 

Antomoblle  Fittings 

l.unkenheimer   Co. 

Belt  Dresslag  aad  Fllllac 

Oine-Surfsce   Co. 

Dixon    Crucible   Co.,  Jom. 

Belilas 

Carpenter  &  Co.,  Geo.   B. 
Chicago   Rawhide   Mfg.   Co. 
France    Packing  Co. 
Quaker  City  Rubber  Co. 

Bloirers 

Hayi,    Chaa.    N. 
Ohio    Blower    Co. 
Snider  Hughes  Co. 

Boiler  Compound  Feeders 

International    Boiler   Compound    Co. 

Boiler  Feeders 

Davit    Regulator    Co.,   G.    M. 

Boilers 

Cooper   Co.,  C  &  G. 

Harriaon    Safety    Boiler    Worka, 

Hay*.  Chaa.  N. 


Boiler  Tube  Cleaners, 
Mechanical 

Gem    Mfg.   Co. 

General    Specialty   Co. 

Hubbard  &  Co. 

L.igonda  Mfg.  Co. 

M^iurer,   Labadie  St   Co. 

Pierce  Co.,  Wm.   B. 

Books 

Audel   &   Co.,  Theo. 

Engineers'   Review  Co. 

BorlnE    Machines,    Electric 

.McCrea  &  Co.,  Ja». 

Brass    Fonaders 

Williams   Valve   Co.,   D.   T. 

Burners,   Gas 

Hays,   Chaa.   N. 

Calipers 

Siarrett  Co.,  I-.  S. 

Castings,    Brass 

Pittsburg  Gage  &  Supply  Co. 

Chain   Hoists 

Carpenter  &  Co.,  Geo.   B. 

Chemicals 

Lord  Co.,  Geo.   W. 

Chisels 

Star   Chisel  &   File  Co. 

Clamps,  Pipe 

McCrea   &   Co.,  Jas. 

Clamps,  Steam  Joint 

McCrea  &   Co.,  Jaa. 

Cocks 

Belt   Mfg.    Co. 

Lunkenheimer  Co. 

Penberthy   Injector  Co. 

Pittsburg  Gage  &  Supply  Ca 

Powell  Co.,  Wm. 

Reliance  Gauge  Column  Co. 

Cocks,  Oas 

Pittsburg  Gage  &   Supply   Co. 


Coils  and  Bends,  Iron, 
Brass  or  Copper  Pipe 

National    Pipe   Bending   Co. 
Commntator  Lnbricants, 
Graphite 

Dixon   Crucible   Co.,   Jos. 
Compounds,   Boiler 

International    Boiler   Compound   Co. 
Lord    Co.,    Geo.    W. 

Compounds,  Car  Axle 

Lubron    Mfg.    Co. 
Compounds,    Commntator 
McLennan  &  Co.,  K. 
Compounds,  Graphite  Pipe 

Joint 
Dixon   Crucible   Co.,  Joa. 
Compounds,  liubrloating 
Keystone   Lubricating  Co. 
Condensers 
Snider-Hughes  Co. 
.Stewart   Heater   Co. 
Gonnter  Shafts 
Myers  &  Brc,   F.   E. 
Cutters,   Gasket   and 

Washer 
McCrea  &  Co.,  Jaa. 
Cutters,  Tube 
Lagonda    Mfg.    Co. 
Cylinders,   Artesian    Well 
Myers   &    Rro.,    F.    E. 
Cylinders,    Irrigation 
Myers  &    Bro.,    F.    E. 
Dividers 
Starrctt  Co.,   L.   S.    ■ 
Dry  Kilns 
Ohio  Blower  Co. 


Dust  Oolleotora 

Ohio   Blower   Co. 
Dynamo  and  Motor 
Brushes,   Graphite 

Dixon    Crucil>le   Co.,  Jo*. 
Ejectors 

.American    Injector  Co. 
Chicago    Injector   Co. 
Hancock   Inspirator   Co. 
Penberthy    Injector   Ca 

Eliminators 

Hays,   Chaa.   N. 
Emery    >Vheels 

t-'arpentcr    &    Co..    Geo.    B. 

Engineers,  Piping 

Rest    Mfg.    Co. 
Engines,  Blowing 

Ruckcye  Engine  Co. 

Engines,  Gas  aad  Gasoline 

Buckeye  Engine  Co. 

Columbus  Machine  Co. 

Marinette    Gas    Engine    Co. 

Engines,  Gasoline  Hoisting 

Columbus    Machine    Co. 

Engines,    Steam 

Rates    Machine    Co. 

Buckeye   Engine  Co. 

Cooper  Co.,  C.  &  G. 

Ohio  Blower   Co. 

Reeves    Engine    Co. 

Russell  Engine  Co. 

Exhaust  Heads 

Burt  Mfg.   Co. 

Flower  S  Co..  Waller  L. 

Ohio   Blower  Co. 

Pittsburg  Gage  &  Supply  Co. 

Robertson  &  Sons.  Jaa.   L. 

Wright  Mfg.  Co. 

(Continued    on    page    66.) 


HAWKINS'  ENGINEERS'   LIBRARY 


I.  Mswklna 

Z.  Hawkins' 

J.  Hawkins' 

4.  Hawkins' 

5.  Hawkins' 

6.  Hawkins' 

7.  Hawkins' 


Sell-Help  Mechanical  Drawing, 

New  Catechism  of  Elcctric.ty,    .  -  - 

Aids  to  Engineers'  Examinations,    - 

(With  uucstiousand  An.^vMris) 
Maxims  and  Instructions  for  the  Boiler  Room,       $2 
Hand  Book  of  Calculations  for  Engineers,    •  f2 

New  Catechism  of  the  Stram  Engine,    -         -      <2 
Indicator  Catechism  (a  Practical  Treatise)  tl 


.\{>TF.  .—  Il'hrn    it/   ij    pin.  lu:  fit.   :hr   •. 

S.'-'-O'J.  f>f'tn£  a  tf.lit,  :ioti  .'I  S.'. 


.ni-   Uif^f'/tt'lU't 


Scad  tor  Hawkins'  Catalog. 


Note  Monthly  Payment  Plan, 


To  Readers  of  Engineers'  Review  I 

Iti  again  asking  the  attention  of  the  Mechanical  World  to 
the  Hawkins'  Engineers'  Library  and  the  "  little  at  a  time  "' 
payment  plan  on  which  tHese  books  are  .supplied,  the  publish- 
ers wish  to  express  their  appreciation  of  the  hearty  support 
and  endorsement  tendered  by  those  who  have  been  and  con- 
tinue to  be  students  of  engineering. 

The  works  are  kept  constantly  "  up  to  the  times  "  by  fre- 
quent revisions  and  additions  by  the  author  ;  to  this  fact  is  un- 
doubtedly due  their  continuetl  popularity. 

$1  MONTHLY  PAYMENTS 

The  Iwoka  are  sold  on  easy  pa.vmeuts;  the  set,  seven  volumes,  price 
S12.00,  will  be  sent,  express  prepaid,  to  any  address  on  receipt  of  $1.00.  and 
agreement  to  ruy  balance  in  monthly  installments  of  Jl.fJO.  Kach  volume  is 
complete  in  itself ;  one.  two.  three,  four  or  five  books  of  the  series  will  be 
sent  on  tbe  same  easy  terms,  that  Is.  one  dollar  with  order  and  remainder 
of  the  purchase  money  tl. 00  monthly. 


-CUT  OUT  AND  MAIL  TODAY - 


t acctpt yoHt  offrr to  lufply  me  milk  HAiyKTSS"  ESGISEF.RS' 
I  fPRARY  <seveu  vaiumes)/oi-  tIJ.  EHctoitd  fiftd  fj  as  Ant  payment ; 
lite  balanct  I  airee  to  rtmit  in  tl  monthly  inita/Jmemtt. 


.\'amr 


-Occupatiam.. 


A.t,1>rs.'        ^._ _ 

Vou  arc  at  liberty  to  ci>nsnU  the  Person  nametl  below  as  lo  my  rep- 
utation for  keepinff  buaineta  promises. 


Address 

ENO.   KEV. 


THEO.  AUDEL  &  COMPANY, 

Publishers, 
63   Fifth  Avenue,  NEW  YORK  CITY. 


J 
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AN  ENGINEER'S  SALARY 


is  dependent  upon  the  efEciency  and  economy  with  which  he  runs  his  engine  and  boiler 
room.  Double  the  accomplishments  of  your  engine  without  the  use  of  more  fuel,  or 
maintain  the  present  efficiency  of  your  engine  with  but  half  tlie  fuel  consumption,  and 
you  will  be  worth  mote  to  your  etnployets.  Earn  a  raise  in  salary  !  We  will  help  you 
to  do  so  as  we  have  helped  hundreds  of  other  engineers*  No  engineer  living  can  get 
the  best  out  of  his  engine,  in  proportion  to  the  fuel  used,  if  his  boiler  tubes  are  coated 
with  boiler  scale.  Your  employer  does  not  know  about  boiler  scale.  He  does  not 
know. that  that  is  none  of  w«r  business.  He  holds  you  responsible  for  the  fuel  con- 
sumption, and  since  he  does  so  it  is  money  in  your  pockets  to  clean  your  tubes  and  re- 
duce your  fuel  consumption  20%.  Figure  up  what  your  employer  could  afford  to  pay 
you  for  reducing-  his  fuel  bills  20%,  and  consider  our  proposition  for  helping  you. 

Here's  an  Engineer  who  Saved  $80  a  Day  in  Fuel. 

Peoria,  IJl.,  February  10,  1903. 
THE  WM.  B.  PIERCE  CO.: 

GKNTI.KMHN  ;  — Your  letter  of  February  5th  duly  received,  and  in  reply  to  your 
inquiry  of  the  results  of  tlie  work  of  tlie  Dean  Boiler  Tube  Cleaner  purchased  b>'  the 
Atlas  I)istilliii)7  Company,  of  which  I  am  diief  en>nneer,  I  beg  to  say  :  We  have  wse<l 
the  machine  very  severely  witli  one  hundred  pounds  pressure  on  it,  with  the  results 
that  we  have  removeil  txventy-eight  barrmvs  of  scale  from  four  6<>-in.  by  16  feet  (52 
4-in.  tubes  each)  Iwilers  and  have  continuetl  the  same  practice  on  the  seventeen  re- 
maining boilers  with  the  same  results,  and  have  reduced  our  coal  consumption  20  per 
ceni.,  or  $S0 />t-r  day  oj  l7cie'iity-/our  hoitis,  ami  no  tubes  show  any  ilefect  from  the 
use  of  the  hammer  whatever.  W.  II.  CLARK. 

He  Got  a  Good  Big  Raise  in  Salary! 

You  can  do  proportionately  as  well  if  you  will  insist  on  your  employer  accepting 
the  loan  of  a  Dean  Boiler  Tube  Cleaner.  If  you  try  it,  he'll  buy  it.  We  know — it's 
happened  hundreds  of  times.  It  makes  no  difference  whether  you  use  compounds  or 
not.  We've  taken  scale  by  the  barrow  loads  from  boilers  which  were  cleaned  by 
means  of  compounds. 

There  are  many  devices  on  the  market  in  imitation  of  the  Dean  Cleaner  but  they 
lack  the  efficiency  of  the  Dean.  Do  not  be  misled  into  recommending  any  other 
cleaner  to  your  employer  as  some  of  these  cleaners  infringe  on  our  patents  and  might 
get  hira  into  legal  trouble ;  some  harm  the  boilers ;  none  are  as  efficient  as  the 
Dean  Boiler  Tube  Cleaner.  There  are  more  Deans  in  use  today  than  all  other  makes 
combined,  and  they  do  not  inflict  the  slightest  injury  on  the  boiler  tubes.  The  Phila- 
delphia Casualty  Co.  says  :  * '  We  will  continue  in  the  future  as  in  the  past  to  insure 
boilers  cleaned  with  the  Dean  Cleaner."     Write  us  today  ! 


For  Water  Tube  Boilers 

Here's  the  Cleaner 

— *.        1 

1      ,-...4 A^ 

For  Return  Tubular  Boilers. 

Mention  the  firm  for  whom  you  are  engineer  and  we  will  send  you  our  treatise  entiOed,  "Economy  in  the  Boiler 

Room."     It's  free  to  you. 

THE  WM.  B.  PIERCE  CO. 

325  'Washington  Street,  BUFFAI.O.  N.  Y. 
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THE  BEST  IS  NONE  TOO  GOOD 
FOR  YOUR  BOILERS. 


Thi*  Cleaner  will  at  fir>t  trial  demonstrate  lis  suptr- 
iority  over  other*.      It  i»  to  your  interett  to  try  it. 


ASK  FOR  CIRCULAR  ON  OUR  OTHER  SPECIALTIES 


GEM  MFG.  CO 

PITTSBURG,  PA. 


Are  you  Looking  for  Means 
to  Increase  your  Economy? 

If  yoa  are  Cand  I  think  you  are)  you  will  lie 
illtcre^tc■,l  in  my  "IDEAL"  TWIN 
STR.AINCR,  (or  use  in  connection 
with  your  condenser  or  teed  pump. 

It  works  in  any  posi- 
tion. 

It  never  stops  the  flow 
o(  water. 

It  saves  building  a  crili 
and 

It  saves  an  everlasting: 
lot  of  trouble  ami 
annoyance. 

Only  one  itralner  In  oper- 
ation ftt  ■  time.  When 
one  becomes  cl o k ff  e  d, 
the  clean  one  !•  a(ed. 

If  you  are  a  responsible 
party  (and  I  think  you  are  > 
I  will  send  you  an  "Ideal" 
on  apprrival. 

Steam  Turbine  users  can- 
not afford  to  be  without  it. 

BErXER  WRITE  MB  IF  VOU  ARE  INTERESTED. 

G.  U.  MERRILL. 

SI  Van  Houtaa  ,St.  PATKRSON,  N.  J. 

I   alio  make  the  Improved  Automatic  TIc-a-Toc  Qreaao  Cup, 

the  be«t  Lbtng  on  ttic  market  for  luor.calinK  cniuk  pins  ureccea- 
trlca.    Send  for  one  on  approval. 


Count  the  cost  of  the 
oilyou  HSein  the  course 
of  a  year,  take  away 
one-tliird  and  tlie  re- 
mainder would  be  just 
about  what  it  wouUI  l>e 
if  you  were  to  use 


AN  ACME 
OIL  FILTER 


No  better  oil  redeeming  appar- 
atus is  made  to-day  than  an 
ACME.  No  other  o'il  filter  or 
re<leeming  device  of  the  same 
capacity  a.s  an  ACME  will  do 
as  uiuch,  or  cleanse  waste  oil 
as  well  as  an  ACME. 

We  will  send  an 

ACME  OIL  FILTER  ON 
30    DAYS*    FREE   TRIAL 

If  it  does  not  do  as  we  say,  send 
it  bock  at  our  expense. 

Walter  L.  Flower  &  Co. 


1011  Chemical  Building, 


ST,  LOlHS.  MO. 


IN  THE  ENGINE  ROOM 
EQUIPPED  WITH 


The 
White  Star 
Continuous 
Oilifig 
System 


There  is  no 
waste  of  oil ; 
wa.stc  of  time ; 
waste  of  waste; 
o  i  I  -  soak  ed 
floors ;  or  bearings  running  hot. 

But  one  handling  of  oil — from  biirrel  to  system. 
B<X)klet  "J  "  tells  you  all  about  it. 

Pittsburgh  Gage  and  Supply  Co. 

PITTSBURG,  PA. 
and  415  John  Hancock  BUg.,  Boston,  Mass. 

Hastern  Representatives : 

VANDYCK.CHURCHILI,   CO. 

8  Oey  Street.  New  Yoik.  The  Bounc,  Philadelphia. 


O/l  FILTRATION  EXPERTS. 
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IT    IS    HIGH    TIME 

you  fitted  your  plant  with 


THE  CROSS 
OIL  FILTER 


The  Burt  Exhaust  Head  I  Reduces  the  cost  of  oIl  one-half 


It  will  save  you  many  times 
its  cost  in  the  saving  of  repair 
bills  for  damaged  roofs  and 
walls,  caused  by  the  water  and 
oil  that  drips  and  sprays  from 
the  exhaust  pipe,  all  of  which 

The  Burt  Exhaust  Head 
Stops. 

'  'We  are  charmed  with  the  efficiency  of  the  Burt  Ex- 
haust Head"— N.  Ludington  Co.,  Marinette,  Wis. 
The  Durt  Exhaust  Head  is  sent  on  approval.     Order 
today;  witli  si^e  of  pipe. 

THE  BURT  MFG.  CO. 

Largest  Manufacturers  of  Oil  Filters  in  the   World. 
228  Main  Street,  AKRON.  OHIO. 

AIk>  supplied  b7  Engine  Builders. 
Dealers   and    Power    Contractors. 


This  one-half  of  a  necessarj-   expense  saved 
you  ran 

APPLY   TO    PROFITS. 

or  do  •  thousand  and  one  other 
things.  Figure  up  the  cost  of  oil 
used  at  your  plant  and  you'll  And 
one  half  represents  a  snug  sum. 
Don't  you  think  it  worth  while  lo 
order  a  Cross  Oil  filter.  Sent  any- 
where on  30  days  approval. 

"The  Cross  Oil  Filter  is  a  great 
oil  saver,  consequently  a  money 
maker." — Russell  Engine  Co., 
Massillon,  Ohio. 

THE  BURT  MFG.  CO.. 

Lar>,;cst  Manutaicturers  of    0'i\  Filters  in  the  World. 
228  Main  Street.  AKRON,  OHIO. 

Atso  supplied  by  Oil  Companies* 
l>caicr:i  and  Power  Coniiactors. 


,\'rn 


(Continued  {rant  page  6(.) 

FertUiier  Drrara 

Anderson    Co.,    V.    D. 
Files 

Star  Cfaiael   ft   File  Co. 
Filters,   OU 
Burt   Mfg.   Co. 
Flower  S  Co.,  Walter  L. 
Lippincott  Steam   Spec.  &  Sup.  Ca 
Maurer,  Labadie  &  Co. 
Pituburg   Gage   ft   Supply   Co. 
Robertson    ft    Sons,  Jaa.    L. 
Flltarera,  Scale 
Wright   Mfg.   Co. 

Fittings,  Braaa  Hydrsnlle 
Pittaburg   Gage  ft    Supply    Co. 
Fittings,  Steam 
Lunlcenheimer   Co- 
Sterling  Lubricator  Co. 

Float!,  High  Pressure 

Reliance   Gauge   Column   Co. 
Fine   Cleaner   Rods 
McCrea  ft   Co.,   Jas. 
Fine   Cleaners 

Cleveland   f-'lue  Cleaner  Mfg.  Co. 
Hubbard  ft  Co. 
Kobertaon   ft   Sons,   Jas.   L. 
Ruggles  ft    Ruggles 

Fnmaoe    Feeders 

Ohio   Blower  Co. 
Fnsible    Pings 
Lunlcenheimer  Co. 
Gage  Olass  Refleotors 
Lnbron  Mfg.  Co. 
Oa«e  Glass  Rings 
Pennaylrania   Rubber  Co. 
Gages,  Oil 
Lunkenhcimer   Co. 
Gages,    Steam 
Chicago   Injector    Co. 
Pittaburg  Gage  ft  Supply  Co. 
Gages,  Recording 
Pittsburg  Goire  &  Supply  Co. 
Gages,    Water 
Lunlcenheimer  Co. 
Penberthy   Injector  Co. 


Powell  Co.,  Wm. 

Reliance   Gauge   Column   Co. 

Ctaskets 

Carpenter  ft  Co.,  Geo.   B. 

Pennaylvania   Rubber  Co. 

Oualcer  City  Rubber  Co. 

Gear  Cutting 

Chicago  Rawhide  Mfg.  Co. 

Gears,  Rawhide 

Chicago  Rawhide  Mfg.  Co. 

Goremors,  Engine 

Fisher  Governor  Co. 

Governors,  Pnmp 

Albany  Steam  Trap  Co. 

Davis   Regulator  Co.,   G.   M. 

Fisher  Governor  Co. 

Graphite 

Dixon   Crucible   Co.,    Toa. 

Graphite,   Flake 

Dixon  Crucible  Co.,  Jos. 

Grate  Bars 

Martin   Grate  Co. 

Robertson    &   Sons.  Jas.    L. 

Grates,  Shaking 

H.iys,    Chas.    N. 

Lippincott   Steam  Spec  ft  Sup.   Co. 

Martin   Grate  Co. 

Robertson    ft    Sons.    Jas.    L. 

Grease 

rtixon    Crucible   Co.,   Jos. 

Keystone  Lubricating  Co. 

Lubron   Mfg.   Co 

Grinders,  Valre 

Oualcer  City   Rubber  Co. 

Hammering   Machines,   Die 

Plate 
Bates  Machine  Co. 
Heaters  and  Purifiers, 

Feedwater 
Bates   Machine  Co. 
Flower  &   Co.,  Walter   L. 
Harrison   Safely   Boiler  Worlca 
Ttcobs  ft  Ca,  Chas. 
National    Pipe   Bending  Co. 
Robertson   &   Sons,  Jas.  L. 
Stewart  Heater  Co. 
Heaters,  Hot  Water  House 
National   Pipe   Bending  Co. 
Stewart  Heater  Co. 


Heating  Apparatus 

Ohio  Blower  Co. 

Hose 

Carpenter  ft  Co.,  Geo.  B. 

Pennsylvania    Rubber    Co. 

Quaker   City    Rubber   Co. 

Indicator    Instruction , 

Indicator    Instruction   Co. 

Indicators,  Speed 

Starrett  Co.,  L.  S. 

Indicators,   Steam  Engine 

Lippincott    Steam    Spec,    ft    Supply 

Co. 
Robertson  ft   Sons,  Jas.   L. 
Injectors 
.American   Injector  Co. 
Chicago  Injector  Co. 
Hancock  Inspirator  Co. 
Lunkenhcimer   Co. 
Penberthy    Injector   Co. 
Powell  ft   Co..  Wm. 
Inspirators 
Hancock  Inspirator  Co. 
liBce   Leather 
Chicago   Rawhide   Mfg.    Co. 
Levels 

Starrett    Co.,    L.    S. 
Lubricators 
American   Injector  Co. 
Chtcaso  Injector  Co. 
Detroit  Lubricator  Co. 
Greene.  Tweed  ft  Co. 
Keystone   Lubricating  Co. 
E.unkcnheimer   Co. 
Penberthy  Injector  Co. 
Powell   ft    Co..    Wm. 
Sterling   Lubricator   Co. 
Williams   Valve   Co..   D.   T. 
Lubricators,  Automobile 
Lunkenhcimer   Co. 
Machinery,  Oil  MiU 
.\nder«on    Co.,    V     D. 
Machines,   Drilling 
McCrea  ft  Co.,  Jaa. 
Machines,    Electric    Boring 
McCrea   ft   Co.,  Jaa. 
Micrometers 
Starrett  Co.,   L.   S. 


^ITIr* 


D. 


Compound  Ca 


Mill   Equipment, 

Bates  M.ichine  Co. 

Mall   Machines,   Wire 

Bates  Machine  Co. 
Nail  Rumblers 
Bates  Machine  Co. 
Oil  and  Grease  Cnpe 

American   Injector  Co. 
Chicago    Injector    Co. 
IVtroit  Lubricator  Co. 
France   Packing   Co. 
Keystone  Lubricating  Co. 
Lunkenhcimer  Co. 
Merrill.  G.  U. 
Penberthy  Injector  Co. 
Powell   ft   Co.,    Wm. 
Williams    Valve    Co. 
Oilers 
Gem    Mfg.    Co. 

Oils 

International    Boiler 
Lubron   Mf(f.  Co. 
Standard  Oil  Co. 
Vacuum   Oil   Co. 

Paoklng,   Metallic 

France   Packing   Co. 
Packing,  Rawhide 
Hydratilic 

Chicago    Rawhide   Mfg.    Co.. 
Packing,  Sheet  and 
Fibrous 

Carpenter  ft  Co.,  Geo.  B. 
Chicago   Rawhide   Mfg.   Cow 
Cr.indall    Packing   Co. 
France    Packing   Co. 
Gould  Packing  Co. 
Greene,  Tweed  ft  Co. 
Lubron    Mfg.    Co. 
Pennsylvania   Rubber  Co, 
Quaker  City  Rubber  Co. 
Robertson  ft  Sons.  Jas.  L. 
Packing   Tools 
Mound    Tool   ft   Scraper   Co. 
Paint 

r>ixon    Crucible   Co.,   Jos. 
Pencils  and  Crayona 
Dixoa   Crucible   Co.,   Jm. 

(Continued    on    page    68.) 
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This 
Fine 
Engine- 
Room 
Clock 


FREE! 


You  need  a  good  reliable  clock  for  your  engine  room 

We  want  to  give  you  one  -  a   dailv   reminder  of  tiic  time 

and  work  saved  by  using  CRANDALL'vS  PACKING. 

Order  25  pounds  of  our  packing -any  kind,  we  make  them 

all  -  then  fill  in  and  send  us  the  coupon,  and  we'll  send  you 

the  clock 

CRANDALLS   PACKINGS 

Are  second  to  none,  and  superior  to  man}'.  Whether  for  steam,  water,  or  ammonia 
packing,  engines, pumps,  valves,  or  cylinders-  once  tried;  always  used.  We  know  that 
if  you  use  as  pounds  you'll  be  a  rteady  customer,  hence  our  offer  of  this  fine  clock. 

Send  This                 I  cr.nd.ii  P.ckin,  c«..  Send  This 

FREE  CLOCK  COUPON  i        P-'-yr.N.v loo*. ;  pR££  CLOCK  COUPON 

^    J  :  I  have  ordered  loilRjr [wunda  of  your  iiaetlng  :  qn    j 

:  from : 

!  •  Z 

.  of(iown) SUle :      

^^^^^■^■^^^^^^^^^■^^  •  •■^■■^■^■^^^^■^^^^^B 

:  Tor  u»e  «l  Ibe  planl  of : 

.  Send  clock  to  (name) : 

;  8t.&No I 

:  Town State  : 

Bag.  Kcv.  I 
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ENGINEERS'  SUPPLIEl 

We  are  Oeneral  Western  Agents  of  the  Peerless  Rubber  Mfg.  Co. 
WE  CARRY  A  COMPLETE  STOCK  OF  THEIR  FAMOUS 

Packings,  Belting,  Hose,  Gaskets,  Etc. 

WE  ALSO  HAVE  IN  STOCK  A  COMPLETE  LINE 

Dixon's  Paints,  Graphite,  Grease,  Pipe  Joint  Compound. 

Beit  Dressing,  Etc. 

Old  Colony  Transmission  Rope,  wire  Rope,  cotton  waste.  Etc 


SEND  FOR  CATALOG. 


SPECIAL  ATTENTION  GIVEN  MAIL  ORDERS. 


200-208  S.  Water  Street,  CHICAGO, 


(Continue<J   from  page  50.) 

Plnlona,  Rawhide 

Chicago  Riwliide  Mfg.  Co. 

Pipe  and  FtttinK* 

B«t  Mfg.  Co. 
■Crane  Co. 

Pipe  Cntting  and 
ThreadinK  Machine* 

Armstrong    Mfg.    Co. 

Columbus  Machine  Co. 

Osier   Mfg.   Co. 

Toledo  Pipe  Threading  M*cli!De  Co. 

Pipe   Joint 

Best   Mfg.   Co. 

Planimeteri 

I,ippincott   Sicara   Spec.  4   Sup.   Co. 
Robertson    &    Sons,    Jas.    L. 

Pnlley  OoTering 

Warren  Co. 
Pnmplng  Jaoka 

Myers  &   Bro..   F.    E. 
Pnmpa,  Air 

Canton    Pump    Co. 
Pnmpa,   Oil 

Greene.  Tweed  &  Co. 
J.unkenheimer    Co. 
Penherthy    Injector   Co. 
Sterling   Lubricator  Co. 
Pnmpa,  Power 
Myers  &  Bro.,  F.  E. 
Stewart    Heater  Co. 
Pnmpa,  Steam 
Albany    Steam   Trap  Co. 
'Canton    Pump   Co. 
Lackawanna    Pump  Works 
I.ippincott    Steam   Spec.  &   Sup.   Co. 
Snider-HuBhes  Co. 
Wagener   Pump   Co. 
SVnrtliinKton.   Henry   R. 
Rama,  Steam 
Penbenhy    Injector   Co. 
RednoinK    Wlieela 
Lippincott  Steam   Spec   &  Sup.   Co. 
Robertson  &   Sons.  Jas.   L. 
Regnlatora,  Damper 
Davi*   Regulator   Co.,   G.    If. 
Lagonda  Mfg.  Co. 
ftobertson  &  Sons,  Jas.  L. 


Reenlatora,   Feedi^ater 

I.agonda  Mfe.   Co. 
Merrill,   G.   U. 

Regnlatora,  Preaanre 

Davis    Regulator    Co.,   G.   M. 

ReaeatlnB   Maohlnea 

Lagonda  Mfg.   Co. 

Rope  Dreaainc 

Cling-Surface    Co. 

Rope,    Tranamiaaion 

Carpenter  &  Co.,  Geo.    B. 

Rope  Tranamiaaion  Wheela 

Bates  Machine  Co. 

Rope,  Wire 

Carpenter   &    Co.,   Geo.    B. 

Rubber  Gooda 

Quaker   City    Rubber   Co. 

Rnlea,    Steel 

Siarrett  Co.,   I.,  S. 

Sawa,  Hack 

Siarrett  Co.,   L.  S. 

Separatora,  Steam   and  Oil 

•Mbany  Steam  Trap  Co. 

Austin  Separator  Co, 

Beat  Mfg.  Co. 

Flower   &  Co.,  Waller  L. 

Harrison   Safety   Boiler   Works. 

Hays.  Chas.   N. 

i scobs  ft  Co.,  Chas. 
.ippincott   Steam   Specialty  A   Sup. 
Co. 
Ohio  Blower  Co. 
Robertson  &  Sons,  Jas.  L. 
Stewart   Heater   Co. 
Shaft,  Flejdble 
Gem    Mfg.   Co. 
Sqnarea 
Siarrett  Co..  L.  S. 
Staple  Machine! 
Bales  Machine  Co. 
Steam  Speolaltles 
Anderson   Co.,   V.    D. 
Carpenter  ft  Co.,   Geo.   B. 
Davis   Regulator  Co.,  G.   M. 
Lagonda  Mfg.  Co. 
Lunkenheimer  Co. 
Ohio    Blower  Co. 
Pittsburg   Gage   ft    Supply   Co. 
Powell  i  Co.,  Win. 


Reliance  Gauge  Column  Co. 
Williams   Valve   Co.,    D.   T. 
Wright  Mfg.   Co. 
Stokera,  Mechanical 

Hays,    Chas.    N. 
Strainers 

Merrill.   G.    U. 

Snppllea,  Engineera' 

France    Packing  Co. 

Lippincott   Steam   Spec,  ft  Sup. 

Reliance    Gauge    Column    Co. 

BnppUea,   BClll 

Carpenter  ft  Co.,  Geo.   B. 

Tape    Meaanrea 

Siarrett   Co.,    L.    S. 

Toola,  Hechanlca' 

St.irrett    Co.,    L.    S. 

Toola,    Scraping 

Mound  Tool  ft  Scraper  Co. 

Torehea 

Gem   Mfg.    Co. 

Trapa,  Air 

Wright  Mfg.  Co. 

Trapa,  Steam 

Albany   Steam  Trap  Co. 

Anderson    Co.,   V.    D. 

Beat   Mfg.    Co. 

Davis  Regulator  Co.,  G.  M. 

Flower  ft  Co.,  Walter  L. 

Lagonda  Mfg.  Co. 

McCrea  ft   Co.,  Jas. 

r>hio   Blower  Co. 

Krliance  Gauge  Column  Co. 

Wright   Mfg.  Co. 

Trimmlnga,  Engine  and 

Boiler 
P.. well    Co.,    Wm. 
Tnbing 

<  luaker  City  Rubber  Co. 
Twinea  and  Cordage 
r.irrenier  ft  Co.,  Geo.   B. 
Uniona 

Albany    Steam    Trap    Co. 
Powell    ft    Co.,    Wm. 
ValTca 

Albany   Steam  Trap  Co, 
Best   Mfg.   Co. 
Crane  Co, 

Davis  Regulstor  Co.,  G.  M. 
Hancock  Inspirator  Co. 


Co. 


Co. 
Ca 


Jos. 


B. 


Lubron  Mfg.  Co.  | 

Lunkenheimer  Co.  I 

Pittsburg  Gage  ft  Supply  Co.    ' 
Powell  ft   Co..  Wm. 
Williams    Valve   Cj.,    D.  T. 

Valvea,  Baek  Preaanre 

Davia    Regulator  Co.,   G.    M. 
Valrea,  Blowoff 
Lagonda  Mfg.   Co. 
Pittsburg  Gage  ft  Supply  Co. 

Val-vea,   Gate 

Best    Mfg.    Co. 
Lunkenheimer    Co. 

Valvea,  Pnmp 

Lubron  Mfp.  Co. 
Pennsylvania   Rubber 
Quaker   City    Rubber 
Valvea,  Tnyere 
Lunkenheimer    Co. 
Varnlah 
Dixon   Crucible   Ca, 
Waate,  Cotton 
Carpenter   ft    Co.,    Geo. 
Watohea 
Enk'incers'   Review  Co. 
Water  Colnmaa 
Lunkenheimer   Co. 
Pittsburg  Gage  ft  Supply  Co.^ 
Reliance  Gatige   Column   Co. 
Wright    Mfg.    Co. 
^Vaterproof  Camera 
Carpenter  ft  Co..  Geo.   B. 
Water  Pnrlfjrlng  and 

Softening   Syatenu 
Flower  ft  Co.,   Waller  L. 
Harrison   Safety    Boiler  Worfci. 
Water  Teating  Apparatu 
Lord  Co.,  Geo.  W. 
Whiatlea,    Stea 
Lunkenheimer   Co. 
Powell    Co..   Wm. 
Williams  Valve  Co.,   D.   T. 
Wire    Pointera 
Bates   Machine  Co. 
Working  Heada 

.Myers  ft   Bro.,  F.   E. 
Wrenohea 
Trimont  Ufg.  Co. 
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FREE 


TO  ANY 
ENGINEER 


A  Tabor 

^rosby  or 

^Amepican- 

Thompson 

And  also  500  other  things  including  every  article,  tool  or  device  an  engineer   may  want. 
These  are  given  free  for  coupons  which  come  with  every  pound  of  soft  and  sheet  and 
every  inch  of  metallic  packing. 

France  Packing  Co.,  Inc., 

STATE  ST.  TACONY 

Philadelphia,  Pa. 

MANUFACTURERS  OF 


Metallic,  Fibrous  and  Sheet 


ng. 


France  Packings  have  been  on  the  market  for  yeats  and  ate  nscd  on  some  of  the  largest 

engines  and  in  the  largest  plants  in  the  world. 


_  Thif  coiipoD  rfprcBcrtp  a 

*^     ONI   WWJNO    PURCHASE 

Five  of  tb€se  c(uif((>n«  ure 
eqtjiTaJeol  tooDccettiflcaiff  nod 
are  re^tecniBMencrorJin;;  lo  our 
premium  list  nt  iiny  of  our 
stores. 


rHANCK  FACHINaCO.  INC. 

HCADOUAKTCna 

Tkoay.  Phi  adf  Iphia,  P9« 


KEEP  THE  COUPON   OPPOSITE 
THIS  FOR  A  STARTER. 


FOR  FREE  PREMIUM  LIST  FILL  OUT  AND 
MAIL  US  THE  BLANK  BELOW. 


Tear  Off   Here. 


Date. 


.1904 


FRANCE  PACKING  CO., 

State  St.  Tacony,  Philadelphia,  Pa., 
Gentlemen: — Kindly  send  me  nremiuin  list  and  full  oartlcalars  regarding  the  indicators  and  other  articles  that  you 
ue  giving  to  engineers. 
My  name  is . . 


My  address  is_ 


(Give  complete  addren.) 


I  im  employed  by  . 


M£ as. 


fio 
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There's  Only  One 

packing  for  the  engineer  who  has  ever 

used  P.  P.  P.      It  enables  you  to  quit 

when  plant  shuts  down,    gives   you 

your    Sundays,    and    relieves    your 

mind  of  all  worry. 

P.  P.  P. 


lasts  longer  than  any  other 
packing.  When  it's  pnt  in 
it  simply  stays  there,  does  its 
work  perfectly,  and  you  have 
no  more  worry  about  it  for 
months — possibly  years  at  a 
stretch.  Send  in  the  coupon 
today,  get  the  little  book  aud 
learn  how  you  can  spend  your 
evenings  and  Sundays  as  you 
please. 


Quaker  City 
Rubber  Co. 


.♦•*  Quaker 

..♦•'       Chy 

,•*  Rubber  Co. 
y  Philadelphia. 

^•*    G«Iltlclllf>n:    Plesfe  bhk) 

cr^  booktrt   pro«m( 

"        '1  «av«  iBOocy 


•     me  your    booki 
lh«lP.P.P.  wiil. 


.•    A'amt 


,»•  St.  and  Ao,. 

y  am 


Slate- 


•*   Occupation 
,•*  Emplaytdby^ 

f    BWO.  KBV. 


1905 
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Lubron  Packings 

are  specially  treated  with 


(TRAHn) 

LUBRON. 

(mask) 

They  outirear  and  outlast  all  others  and  are 
self  lubricating.  If  your  packings  give  you 
trouble  send  us  an  order.  If  your  packings 
work  all  right  try  ours  once,  they  will  work 
better.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

THE  LUBRON  MFG.  CO. 

88  Broad  Street, 
!>«,«.  8.  BOSTON,  MASS. 


//  you  want  the  Best  Get 
/^  §  _/>       Stmam  and   Watmf 

Gould  S  PACKING 


]  II  orderinif  give  trxacf  diotuctrr  of  Stuifinff 
Box  aod  Piston  Rod  or  Valve  Stem. 

Sec  that  our  name  and  ti«de  mark  is  on 
every  package. 


iatend  Trade  Mark 

>uld  Packing  G). 

XBion  CBiruAn,  Treaa. 
I  Cambridge  MASS. 


Rins  Packlnc. 


I 


''Noiseless  Runnitig.''^ 

icago  R.a\(rliide 
Gears  and  Pinions 

Original  Rawhide.  " 


R>avirHide 
^        Hydraulic 

Packing 

t  U  anU-frictional  end  the  most 
durable  on  the  market. 

The  Chicago  Hawhide  Mfg>  Co. 

>po»  CATALOQPB  7/  Ohio  Street,  Chicago,  III, 


VERY  EASY  TO  CUT 

EUREKA  PACKING 

INTO  RINGS. 

Some  engineers  use  ring  packing  because  they  think 
it  is  handiest.  We  show  two  suggestions,  now  its  up  to 
you  who  use  rings,  hut  like  Eureka  Packing  best. 

Most  ring  packings  cost  twice  as  much  as  Eureka — 
look  at  the  saving. 


MINE   ELIMINATOR 


A  Hine 
Eliminator 


Insures  dry  steatn  to  the  cylinder 
and  keeps  oil  from  the  boiler, 
construction  is  such  that  there  is 
no  possibility  of  steam  being  wire 
drawn  when  a  Hine  is  used  in  the 
main  steam  line ;  nor  will  there 
he  any  back  pressure  when  a 
nine  is  placed  on  the  exhaust  line. 


ROBERTSON-THOMPSON 
INDICATOR. 


A  Robertson-Thompson 
Indicator. 

You  may  struggle  along  with- 
out one,  but  you  will  never  be 
a  really  successful  engineer  un- 
less you  use  one. 

You  never  can  tell  if  your  en- 
pine  is  nicely  balanced,  doing 
full  work,  or  loafing — without 
aa  indicator. 

Rohert.ton-Thom/>son  Indica- 
tors are  sold  to  engineers  on  easy 
terms .      H-'rile  for  pa  rlicu  ta  rs . 

No  matter  how  accurate  an  indicator  card  may  be,  it  is 
Impossible  for  an  engineer  to  ascertain  the  correct  actual 
area  by  the  use  of  ordinates. 

A  Willis 
Planimeter 

will  do  this  ac- 
curately and  in- 
stantly. 

Instockatall  times 
Feed  Water  Huttrs 
Spencer  Damper 

Regulator] 
Shaking  Gratu 

Exhaust  Heads,  etc. 

NEEOONl'.' 

Jas.L.  Robertson  ^  Sons 


402  Fulton  Street 


KK,\if  YORK 


ENGINEERS'   REVIEW 


BEND   FOR  CATALOOUE   OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS,  SEPARATORS, 

ETC.,    ETC.,    TO 

Lippincott  Steam  Specially  &  Supply  Co., 

NEWARK.    N.    J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  b«  withdrawn.  If  vou  are  an  engineer  desirous  of 
learning  indicator  work  '"to  a  finish,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  read 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  further   particulars,    which  are  free.     Address 

A.      C.      LIPPINCOTT 

GENERAL   MANAGER  OF 

INDICATOR    INSTRUCTION  CO. 

93  GREEN   ST.,   NEWARK,   N.  J. 


You  Can  Save  30  Per  Cent 
of  Your  Oil 


WITH  THE 

STERLING 
Force  Feed 
Lubricator 

as  com  p.ired  with  a  Sight- 
Feed  Lubricator. 
Its  action  is  positive  and 
reliable.  There  is  no 
waste  of  oil.  It  does  not 
require  constant  atten- 
tion and  change  of  ad- 
justment. Adjustment 
and  changes  in  feed  and 
speed  and  replenishing 
with  oil  may  be  done 
while  the  Lubricator  is  in 
full  operation .  Our  book- 
let tellsall  about  it.  Write 
for  it. 

Sterling 
Lubricator  Co. 

5  Frank  Street, 
KOCHESTER,         N,  Y. 


Starrett  Speed  Indicator  No.  104 


Price,  Postpaid.  $1.00 


This  Indicator 
be  run  at  hiif best  siice<t 
required,  without hc*t- 
inff.  The  working 
partsare encased.  I>iat 
haalworowsof  fi^ircs, 
reading  cither  ri^Lt  or 
left  as  shaft  may  run, 
Steel  pointed  spindle 
with  rubber  tips  for 
both  pointed  and  cen- 
tered  aba/ts.      The  0 


mark  mar  l>e  instantly  set  at  the  startins  point. 

Send  for  free  Catalogue  No.  171  of  Fine  Tools. 
The  L.  S.  Starrett  Co.,  Athol  Mass.,  U.  S.  A. 


J 


■..iT**^ 


vou  -WANT  TH£  BEST 

Warren's  Pulley  Cover  is  the  licst  and  most 
cconouiical  money  snvuii^  article  that  can 
wheie  power  is  transmitted  by  belts  over 
A  trial  proves  it.     Sold  in  convenient 

l.>5sg.ft..  S12.0O;4Os<i.ft..  J.5.00K.O.  B..        

net  30  days.  If  desired,  working  sample  sufB 
cient  for  4sq.  ft.  will  be  sent  by  pnpaid  czpreM 
upon  receipt  of  $1.00. 

THE  WARREN  CO.,  Inc.,  Mfrs. 

27  E.  Chicago  Avenue.  OHICAQO 


CENTURY 

The  Original  White  Packing. 

FOR    SALE    BY    LEADING    SUPPLY    HOUSES. 


t 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They  are   used   by    fully   nine-tenths  of  the  prominent  American  Engine' 
builders. 

//  requires  merit  to  establish  such  a  record. 

Catalogue  on  application. 

Detroit  Lubricator  Company, 

DETHPIT,         ^        MICH. 
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The  Dawning  of  a  New  Day  for  the  Engineer. 

If  you  have  injector  troubles,  the  quickest  and  cheapest 
way  to  rid  yourself  of  them  is  to  install  a 

Automatic  Injector. 


It  will  be  a  revelation  to  you.  No  breaks,  no  bother  of  any  sort,  but  a  steaily  flow  of 
water  to  your  boiler  whenever  you  want  it.  The  Penberthy  trade-mark  on  an  injector  is  your 
guarantee  of  satisfaction. 

The  Penberthy  Force-Feed  Oil  Pump 

will  outlast  any  two  lubricators  on  the  market— the  interchangeable  ratchet  drive  wheels  attend 
to  that.  Feeds  any  oil  at  any  rate  desired,  regardless  of  speed  of  engine,  or  temperature  of  en- 
gine-room.    Engineers  who  have  a  "  Penberthy  "  are  satisfied. 

The  Penberthy  Catalog  is  the  best  guide  by  which  to  buy  engine-room  specialties.  Write 
for  a  copv  today. 

The  Penberthv  Bulletin  sent  to  you  free  for  three  months.     Send  us  your  name  now. 

The  Penberthy  Injector  Company, 

Largeat  Manufacturen  of  Injcclort  in  the  World. 
S45  Hotden  A'vanu*,  DETROIT,    V.  S.  A. 

MANUFACTURED   IN  CANADA  BY  THE  PENBERTHY  INJECTOR  CO.,  Ltd..  WINDSOR,  ONT. 


The  "Alpha"  is  the  original  and  simplest  form  of  oil  pump  made  and  can  only 
be  attached  in  a  vertical  position.  The  "Universal"  can  be  attached  either  in  a 
vertical  or  horizontal  position  by  transposing  of  plug  and  shank,  which  inter- 
change. Both  styles  are  easy  to  fill  and  constructed  to  satisfy.  Made  in  four 
sizes,  holding  J^,  J^,  i  pint,  i  quart  of  oil.  If  you  want  the  satisfying  kind 
specify    Lunkenheimer    and    order   from    your   dealer.     Write   for   catalog. 

The  Lunkenheimer  Company, 


UNIVERSAL 


Largest  Manufacturers  of 
Engineering  Specialties  in  tlie  Worid, 

CINCINNATI.  OHIO.  U.  S.  A. 

r  NEW  YORIl,  U  Cortludt  SL 
Branche(:-<  LONDOIN,  JSOnat  Dvtcr  SI. 
t  PARIS,  24  8««ICVWd  VglUin; 


GLASS  BODY 

vOIL  PUMPS 


ALPHA 
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Engineers   can  depend  upon  tKe 

Chicago    Automatic 
Injectors 

doin^  DvHat   «ve   claim   for  tKem. 


STEAM 


We  have   the  most  ex- 
tensive testing  plant  in  the 
United  States  and  each  in- 
jector is    tested     under 
^  actual     conditions    before 
m  leaving  our  factory. 

Place  a  Chicago  Injector 
on  your  boiler  and  your 
injector  troubles  are  ended. 

The  Chicago  is  for  sale 
by  all  dealers. 

Send  for  our  1905  cata 
logue  showing  our  full  liiix- 
of   Injectors,    Lubricators, 
Grease  Cups,  etc. 


THE  CHICAGO  INJECTOR  CO. 

\irADSVirORTn.  OHIO. 


TAe  first 
vLesso/f. 


I^UtJ 


iAutomatic 
Injectors. 


MY  SON 

All  you  need  to 
learn  about  Injec- 
tors is  that  the 

|U.  S.  AUTOMATIC  INJECTOR 

Is  the  simplest,  the  most  re- 
liable. Under  all  conditions 
buy  a  U.  S.  The  rest  is 
simple.      A.  Engineer. 

Send  (or  our  BiiKtneer't  Red  Book.    It'K  free. 

AMERICAN  INJECTOR  CO. 

DETROIT.  MICH. 


•r^.^-:tVAV-.S 


PRESSURE    REGni,ATOR 


It's  Worth  While 

to  investigate  the  merits  of  our 
specialties  if  you  want  to  get  the  best 
results  possible  from  the  use  of  such  ap- 
pliances. We  can  refer  you  to  any  num- 
ber of  well  known  concerns  using  DAVIS 
VALVES  who  would  substantiate  all  our 
claims,  but  better  still  we  will  send 
them  to  you  on  trial,  and  if  they  do  not 
make  good  we  will  not  expect  you  to  keep 
them.  Did  you  ever  buy  goods  on  a  bet- 
ter basis  ? 

All  prominent  jobbers  sell   DAVIS   VALVES. 
Complete  catalog  on  application. 


Pressure    Regulators,     Steam    Traps, 

Damper  Regulators,  Relief  Valves, 

Balanced  Valves,  Air  Valves, 

Back  Pressure  Valves 


G*  M.  Davis  Regulator 
Company 

152  Milwaukee  Ave.,  Chicago,  HL 

BOSTON  NEW   YORK  SAN  FRANCISCO 

ESTABUSHED  THIRTY  YBAK5. 


STEAM  TKAP 


1 
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HE  NATIONAL  FEED=WATER  HEATER 

1^,000  Horse  Power  in  Daily  Use. 

principal  characteristics  of  these   heaters   are  SIMPLICITY,  CHEAPNESS.  RELIABILITY 
^         and  EFFECTIVENESS  and  full  amouut  of  heating  surface  in  every  beater. 

■  Supplies  Water  to  the  Boiler  at  2ir  F. 

ye  manufacture  the  Original  and  Only  Qenuine  FIrst-CIass  Coll  Feed  Water  Heaters. 

^L  Made  and  aold  only  br 

^U  THE  NATIONAL  PIPE  BENDING  CO. 

^^^  175  Lloyd  St.,  NEW  HAVEN.  CONN. 

us in'iron^bra'^Tnd  coPPEk  PIPE.  Catalogue  and  Prices  on  application. 


c^  READY  . 


Get  the  POWELL  Habit 

Ttiat  habit  is  quality  atid  satisfactor>-  prices -somethinjLr 
tan/j^ible  relating  to  steaui  brass  goo<U  for  llic  eii^ne 
aiul  boiler  room. 

In  quick  opcuiuc  levrr  valves,  such  as  throttles  for  road  enifines. 
saw  mills,  coat  boisls,  auf^ii.  laundry  machinery,  oil  pipe  lines  ami 
a)  I   uses  where   it  is  desired  to  start  and  stop- quickly  a  full  0ow  0/ 

The  "POWELL  TITAN"  for  pressures  tip  to  175  lbs.  or  Ihe 
'  POWELL  KKADY"  forprc&surcs  up  lo  75  lb».  arc  uu<jurAtiotiahly 
tbe  valves  to  use. 

No  jamhinff.  no  stickine.  durable,  tboroushly  dependable, 
quick  actiue,  full  open  way  valves. 

Jobbers  in  your  territory  will  quote  prices  and  furnish  circulars. 
A  trial  order  is  mpst  convinciuff . 

M ANUFACT17RBD   UV 


i  nu)s 


THE  WM.  POWELL  CO., 

Mention  '  l''ni;in':crs'  Rt^'itw.' 


Cincinnati,  O. 


''TITAN" 
Throttle  Valve 


The  Hancock  Valves* 


M>d*  in  one 
GrmAm    only 

iC  ^  ^ 

Our  Guarantee 

We  guarantee  that 
each  and  every  Globe, 
Angle,  60"  and  Cross 
Valve  with  our  Mono- 
gram on  it  has  been 
tested  with  1000  lbs. 
water  pressure  and 
found  tight  before 
leaving  our  Works. 

^  ^  ^ 


yVrit9  for  our  booK  of  "Valves." 

The  Hancock  Inspirator  Co. 


147.89  Liberty  t., 
NEV  YORK. 


22-24-26  So.  Canal  St, 
CHICAGO. 


Best  M{g. 
Co. 

PinSBURG.  PA..  U.S.A. 

Piping 
"  Engineers " 


FURNISH,  ALSO  ERECT 

Steam,  Water,  Air  or  Hydraulic  Piping  Systems 


Best  Adjustable  Wedge  Gate  Valves. 

Climax  Globe  and  Angle  Valves. 

Climax  3  and  4  Way  Hydraulic  Valves. 

Quiland  F-loat  Valves. 

Anderson  Non-Return  Valves. 

Centrifugal  Separators. 
Best  "Tilting"  Steam  Trap. 


Valves,  Fittings  and  Piping 
for  Superheated  Steam. 


PIPE  BENDINQ  A 
SPECIALTY. 
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This  Combined  Bench 
and  Ratchet  Stock 

will  merit  your  consideration. 
NO    CHANGE   OF   EQ  U  I  F  M  £  N  T 


ALVTAYS  READY. 
ALV^AYS  A  PERFECT  THREAD. 


The  Oster  Manufacturing  Co. 

99  Eaat  Prospsct  Street 
CI.EVELAND,  O. 


TOLEDO  ^^^IV^hl  No.  1 


llireads  pipe  from 

I   to   2  Inches 

inclusive 


With  this  device  one  man  can 
tliread  Z-iuch  pipe  with  oiir 
hand  and  we  guarantfe  it. 

WE   ALSO  MANUFACTunf  LAHQKR  MAOMINLS 


Write  (or  Conplete  Docriptloo.    Addrva*  Dept.  E.  R. 

The  Toledo  Pipe  Threading  Machine  Co. 

TOLEDO,    OHIO. 


Genuine    Armstrong 

STOCKS  AND  DIES 

strong,ManfU(Sc^ 


FOR  THREADING 
PIPE. 

Universally  ac- 
knowlcdscd  lo  be 
the  best  on  the  mar- 
ket. 

The  Armstrong  | 

Mfg.  Co. 
Bridgeport.  Conn. 

New  York  Office. 

U9  Ceo  tie  Street 
Send  forCatalo^c. 


"WILLIAMS" 
Re-Grinding'  Valves' 


Theuseof  "Wil- 
liams" Valves  will 
materially  add  to 
the  prosperous  and 
economical  opera- 
tion of  your  steam 
plant. 


The  "Williams"  I 
Valves  are  guaran-  j 
teed  to  be  thej 
strongest,  most  I 
durable  ant!  best  \ 
on  the  market. 


Send  for  Samples.  Prices,  Etc. 

The  D.  T.  WiUiams  Valve  Co. 

904-906-908-910  Broadway, 

CINCINNATI,  OHIO. 


A  PAIR  OF  LEAK  STOPPERS 


CLIMAX  STEAN^ 
JOINT  CLAMP 


fl 


EMERGENCY  PIPE 


only  practical 
efficient  repair 
known  for  slup- 
pin^leaks  where 
pipes  arc  screw- 
ed into  fittinjfs. 
Made  of  brass 
for  all  sizes  from 
'j  in.  to  i4  in. 

CLAMP 


Something  you  have  been  looking  for  to  repair  splits  and 
leaks  on  the  pipe. 


Made  of  malle- 
'-    iron,     all 


Your  sapply 
mnu  should 
have  them  la 
stock. 


JAME,S  McCRKA  (SI  CO. 


MANlTFACTrttKRS 
67  "W.  Vt^BBKin^ton  Str*«t. 


ENGINEERS'  REVIEW 


67 


YE  FUEL  AND  BOILERS 


By  pattlDg  jronr  water  In  tb* 
toller  at  u«  bolUog  point  with 

THE  OTIS 

TUBULAR  FEED  WATER 
BEATER  AND  PURIFIER, 
With  se&mlets  brass  tubes 

Our  Standard  Heat- 
ers are  Guaranteed 

to  heat  th«  Teed  water  to  the 
bolUog  point  (aio<>)or  (913c) 
arltb  the  exbauat  ateim 
wlthoQt  caasing  any  back 
preaaure.  Alio  to  EXTRACT 
TUB  OIL.  from  the  exhauat, 
•o  that  the  exhaust  ateara, 
ftfter  being  passed  through 
the  heater  can  be  used  lor 
other  heating  purpoaea,  and 
the  water  of  condensatioo 
from  the  heating  aystem  be 
returned  to  theboilera  FREB 
PROM  OIL.  WE  GUARAN- 
TEE THIS  HEATER  WILL 
NOT  GET  FOUL  WITH 
8BDIMBNT,  but  will  con- 
tinue to  heat  aa  hot  after  be- 
ing In  lue  yeara,  aa  when  new. 

A  LIBERAL  OFFER 

Try  na.  If  thia  heater  fall* 
to  give  aatisfaction  In  every 
reapect,  we  will  pay  freight 
both  waya  and  all  expeoaea. 

Send  for  Catalogue. 
PtIcaM  ui  Maaolactarad  ky  It* 


STEWART  HEATER  CO. 


O  NORFOLK  AVENUE 


BUFFALO,  N.  Y. 


Power  Pqmps  for  aD  Pnrposcs  and  any  Capadty, 


^ 


be  JACOBS  Patent  "Water  Tube 
&ed  Water  Heater  and  Purifter 


Great  Efficiency 
Simptidty  of 
Construction 
and  Low  Cost 


Haa  a  cast  laoif  shell 
which  will  iicvxr  wear  out; 
with  seauileKa drawn  brass 
tubca  expanded  into  tube 
plates  at  top  and  bottom, 
wth  double  blow-off. 

The  tubes  beinff  aur- 
mounted  by  a  cap,  fomi- 
ing  a  chamber  at  the  top. 
and  being  fastened  rigidly 
only  to  the  lower  tube 
plate,  free  play  is  given  for 
exoansion.  thereby  pre- 
venting rupture  and  leak- 
age of  jointa. 


Chas.  Jacobs  &  Co. 

41  Oliver  Street, 
BOSTON,     -     .     MASS. 


W.  F.  PATTERSON 

1230  Park  Bldj., 
Pittsburj,     .    •     Pa. 


A  Cochrane  Heater 
Means  Money  Saved 


If  your  engines  exhaust  free  to  the  atmos- 
phere, and  you  are  feeding  your  boilers  with 
live  steam  injectors  or  with  water  at  less  than 
200°  F.,  then  any  exhaust  steam  escaping 
means  the  waste  of  a  lot  of  money  that  you 
might  as  well  pocket  instead  of  handing  it 
over  to  the  coal  man.  It  will  amount  to  from 
5  to  IS  per  cent,  of  the  entire  fuel  bill  as  a 
rule,  and  if  you  think  this  item  is  worth  sav- 
ing, you  are  sure  to  be  interested  in  our  Coch- 
rane Feed  Water  Heaters. 

These  Cochrane  Heaters  are  noted  as  fuel 
savers.  They  have  a  record  of  more  than  hvo 
million  horse  l<ourr  of  successful  installations. 
And  while  saving  money  for  you  by  utiliz- 
ing a  waste  product — exhaust  steam — in  heat- 
ing the  feed  supply,  they  also  have  other  ad- 
vantages that  come  from  using  boiling  hot 
feed  water.  They  take  out  of  tlie  water  some 
of  the  scale-forming  impurities,  they  save  the 
condensed  exhaust,  they  liberate  and  drive  off 
air  and  gases  from  the  water,  they  eliminate 
heat  strains  on  tx>ilers  which  follow  from  the 
use  of  cold  water  for  boiler  feed,  and  they 
therefore  prolong  the  life  of  boilers  and  re- 
duce repair  bills. 

Get  our  Catalogue  43-H  and  read  just  what 
these  "Cochranes"  will  do,  and  ho«f  uell  they 
will  do  it ;  get  our  List  of  Users  and  see  who 
use  "Cochranes ;"  ask  for  testimonials  from 
users.  .Ml  the  evidence  one  could  reasonably 
ask  is  at  your  disposal  if  you  are  interested. 


HARRISON   SAFETY 
BOILER  WORKS, 

3137  N-  I7th  St., 
PHILADELPHIA.  PA.. 

Manufaclurers  O) 

Coehrani-  Feed   Water  Heaters,  Cochrane 

Steam  and  Oil  Separators,  and  the 

Sotge-Cockrane  Systems, 
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VACUUM  OILS 


Are  known  and  used  in  every  comer  of  the  globe  where  machinery  runs*  Thejr 
are  the  standards  of  value  throughout  the  whole  world.  They  lubricate  most  oa 
every  kind  of  machinery;  not  the  same  oil  for  all  machines,  but  the  right  oil  for 
each  class* 

VACUUM  OILS 


Are  made  to  fit  every  condition*  That  is  why  they  are  used  wherever  machinery 
is  in  operation.  Admiral  Dewey's  fleet  used  them  at  the  Battle  of  Manilla*  The 
best  users  everywhere  will  have  no  others  when  they  know  their  value* 

VACUUM   OILS 


Are  made  at  Rochester  and  Olean,  N.  Y«,  and  distributed  throughout  the  world 
from  local  branches*  Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses,  and  at  home  they  are  sold  in  every  city.  The 
reason 

VACUUM  OILS 


Arc  everywhere  used  is— they  lubricate  most.  They  reduce  friction  to  the  limit 
and  save  power*  They  are  always  uniform  and  can  always  be  depended  upon. 
They  do  their  work  better  than  all  others,  and  cheaper,  too,  when  the  work  done 
is  figured*    Other  oils  may  sell  for  less  by  the  gallon,  but 

VACUUM  OILS 


Cost  the  least  by  the  day  or  month* 


VACUUM  OIL  COMPANY,  Rochester,  R  Y. 


1, 1905 
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PUMPS 


LACKAWANNA  PUMP  WORKS 


1205    Capouse   Avenue 
SCB.ANTON,     PA. 


E 


Wagener  Duplex  Steam  Pumps 

Adapted  to  every  re- 
quirement of  the 
modern  power  bouse. 

Let  us  send  you  our 
Catalogue  for  refer- 
ence. Some  time 
you  will  need  it. 

WAGENER  PUMP  CO. 

ton,  OHIO. 

F»clory,  LOUISVILLE.  0. 


Myers  JS^^,^ 

nand  Bni.LDOZER  POW- 

|ek.  working  heads 

built  especially  for 
deep  well  worlt, 
'  Constructed  «o 
as  lo  embody  grrai 
l^iftiiiB  Power  with 
Strength  and  Cai>a- 
city.  For  further  in- 
(ormatioii 


SEND 

FOR 

CATA- 

LOaUE. 


F.  E.  MYERS  &  BRO.,  ^^S^o'!^' 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  yoa 
saw  it  in  the  En- 
gineers' Review. 


Can    Earn   a   Few  Extra  Dollars  Now  and  Then 


IF  YOU  WILL  WRITE  FOR  OUR 


PROPOSITION 


We  will  give  you  an  opportunity  to  increase  your  income 
by  using  your  spare  moments.  You  will  be  your  own 
boss  and  we  will  help  you  in  every  way  possible.  If  you 
have  a  little  spare  time  each  day  and  want  to  use  it  ad- 
vantageously, write  at  once. 


MENTION  THIS  PAPER 


HE    CANTON    PUMP    COMPANY, 


CANTON,  OHIO. 


Before  buying  a  new  pump  for  any  purpose,  get  our  catalog  and  prices. 


TO 
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MONITOR    DUPLEXll 

STEAM   PUMPS 

Require  less  attention,  fewer  repairs  and  give  better  satisfac- 
tion than  any  other  pump  on  the  market  on  account  of  their 

^Simplicity,  Durability  and  R^eliability 


THIS  MO.MluK  IH  Pl.i.x  BOII.liR  FEEDER 
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For  hot  water  boiler  feeding  under  high  pressure,  the 
MONITOR  DUPLEX  OUTSIDE  CENTER  PACKED 
PUMP,  illustrated  below,  is  especially  desirable. 

All  water  valves  are  located  above  the  cylinders,  so  that 
va])ors  due  to  hot  water  do  not  enter  the  cylinders,  which  in- 
sures quiet  operation.  All  valves  are  accessible  through  hand 
holes  located  on  top 
of  the  vah^e  cham- 
bers. 

Our  prices  will  be 


Interesting  to  yot» 


THn  MONITOR  OCTSIDK  CENTER  PACKED  PUMP 


THE  SNIDER-HUGHES  Company 


200  SKeridan  Street, 


CLEVELAND.  OHIO 
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For  Fuel   Economy 

USE  THE 

MARTIN  ANTI-FRICTION 
ROCKING  GRATE 

Bums  ANY  fuel.  Burns  it  ALL.  Cannot  choke,  warp  or 
clog.  No  fuel  in  ash  pit.  Adjustable  for  any  size  of  fuel. 
A  boy  can  operate  it.  Bars  work  together  in  shaking  and 
openings  are  not  enlarged.  Has  provision  for  expansion. 
Why  not  get  our  catalog  and  proposition  ? 

The  Martin  Grate  Co. 


83  Van  Bur«n  Street, 


CHICAGO,  ILL. 


PO  IT  NQ-WI 

INVESTIGATE  THE  GWYNN  GAS  BURNER 

VttUjr  <l*mon«tr«t«<l  ••  balatf  tb*  b*at,  by  ovar 
75fOOO  H    P.  BO>v  in  sctval  «a«. 

You  may  be  bumioK  your  money,  with  your  present  appliance;  let  us  help  you 
t^ave  some  of  it.  You  !ihould  not  u.4e  more  llian  40cu.  ft.of  Ras  per  H.  P.  hour. 
Any  more  than  that  is  buminfr  money. 

Send  for  our  circulars  sivine  nameA  and  address  of  a  fcwof  the  many  fully  saC- 
is&ed  users  of  this  burner  in  all  the  natural  gas  territories. 

The  greatest  power  maker  and  the  best  money 
saver  in  the  markeU 

CHAS.  N.  HAY5. 


444  EMP/RK  BUILDING. 


PITTSBURG,  PA, 


MPREY    PROTECTIVE 

ARCH  PLATES 

l\VE  FUEL.  SAVE  REPAIRS. 


No  burned  out  arches  antl 
cracked  fronts  if  you  use  this 
device  for  protectiuff  boiler 
mouths.  Besides  preserving 
tlie  brickwork  about  the  fur- 
nace fronts,  it  saves  fuvl  and 
allows  the  utilisation  of  heal 
otherwise  waited. 

SHAMROCK  MILLS. 

Winston-.Snlem,  N.C..  Jan.2.'03 
The  Laiiii)rey  Co. 

IJear  Sirs:— We  have  been 
u-iinif  for  the  past  sixty  days 
the  Lamprey  Protecuve  Aich 
Plate  which  works  to  our  en- 
tire satisfaction.  Were  we  to 
put  in  another  boiler,  we 
should  be  sure  to  use  this  de- 
vice.   Yours  tnily. 

SUAMHOCK  Mills. 

THE  LAMPREY  fO. 

W KSTFlELll,  MASS. 

So  Office.  BoxJ^l.Marietla.Ga. 
New  York  Office.  10  Barclay  SL 
Branch  Office.  J'OCbestnut  St. 
Philadelphia,  Pa. 


E  SOUTH  ANO  WEST 


Mound    Improved   Scraping  Tools 

For  Sciaplns  Valves,  JOHmals,  Babbitt  Bearlnss,  Etc. 

No.  1  —  Set  of  6 
ScrapinK  'I'ools.  In 
oak  ca^c S2,50. 

No.  J  —  Set  of  6 
Mouud  '*  Special  '* 
Hollow  Ground 
ScrapinE  Tools,  in 
oak  case $3.50. 

Used  by  leadiaff 
eufnneera  and  by 
the  U.  S.  Na»y. 

The  Scrapers  are  made  of  tlie  l)e»t  tool  steel,  carefully  forged,  tern- 
peied  and  polished,  so  that  they  are  true  in  shape  and  possess  the  proper 
temper  for  effective  work.    In  oak  case,  conveniently  made,  so  that  they 
can  always  be  found  together  in  the  tool  room. 
Mail  Orders  promptly  attended  to.     Send  for  book  "Engineers' Chums" 

Hound  Tool  &  Scraper  Co.  710-712  Howard  St.,  St  Louis,  U.  5.  A. 


STAR    CHISELS 


Set  of  5 
Chisels  $2. 
Made  of  very- 
best  steel. 
Every  set 
gtiaranteed 

.STAR  CHISKL  <&  FIL£  CO. 

6ia    Citis«B«  Bldg.  CLBVKLANi>.  O. 
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Columbus 

Gasoline 

Engines 

STATIONARY,  HOISTING,    PUMPING    AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co. 

Columbus,  Ohio 


^tSDSP^ 


MAKES  TIGHT 
JOINTS  THAT 
CAN  ALWAYS 
BE  OPENED 
WITH  EASE 

FOR  PIPES  OF  ALL  SORTS,  BOLTS, 
NUTS,  GASKETS,  CAPS,  STUDS,  Etc 

TEST  SAMPLE  FREE 

Joseph  Dixon  Crucible  Co.,    Jersey  Gty,  N.  J. 


All  Sizes 
2  to  250  H.  P. 


We^  Warmth  (jasofine  tnglnCS 

They  possess  the  highest  standard  of  ex- 
cellence,  mechanical  design  and  construction. 
More   convenient   and   cheaper   than    steam. 

S«nd   for  Catalogue  "R" 

Marinette  Qas  Engine  Co. 

Chicago  Heights,  Ills. 


FINDING  MONEY— 1 


isn't  much  easier  than  getting  books  by  our  plan.     You  can  get  the 
Best  Engineering  Literattire  Free 

All  it  costs  you  is  the  time  spent  and  the  stamps  necessary  for  correspondence. 

We  want  information  concerning  contemplated  purchases  of  power  plant  machin- 
ery. We  want  it  before  any  one  else  hears  about  it.  Keep  your  ears  open  and  let  us 
hear  from  you.     Get  our  circular  which  explains  our  plan  folly. 


Information  Bureau, 

ENGINEERS'  REVIEW. 

Cleveland,  OHio. 


1.  1905 
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rhe  Buckeye  Engine 


Has  No  Superior  in  Economy, 
Regulation  and  Darability. 


ial,  Vetfical,  Horizontal-  VeiHcal,  Simfile,   Tandem  and  Cross  Compounds,  Condensing  and  Non-Condensing, 
Low,  Medium  and  High  Speeds  in  Hone  rowers  from  20  to  S,000. 


:A.DAPT£D  TO  ALL   CLASSES  OF  "VirORIL: 


£^^  THE  BUCKEYE  ENGINE  CO.  ^•^1?.%.^^/** 


I 


The  largest  line  of  modern  engine  patterns  in  the  world.     Our  catalogue,  which  contains  more  valuable 
information  concerning  steam  engines  than  any  other  published,  is  free. 


STAND  FOR 


ECONOMY 
DURABILITY 
SIMPLICITY 
EFFICIENCY 


EEVES 

J^GINES 

*^     Experience  has  proved  that  the  power  plant  may  be  the  most  expensive  department,  considering 
«  cost  per  horsepower.     You  cannot  then  be  too  careful  in  choosing  your  engine. 


k 


THe  Reeves  Simple  Engine 


cently  tested  at  Cornell  University,  showed  an  economy  of  28  pounds  non-condensing  and  26  pounds 
mdensing,  giving  nearly  constant  range  ot   40%  underload  to  40%  oveiload.     Send  for  the  detailed 

Built  in  sizes  of  18  to  300  I.  H.  P.;  Reeves  Vertical  Cross  Compounds,  10  to  700  I.  H.  P. 


The  Reeves 

Ibertx  Street, 


line  Co. 

NEW^  YORK. 


lihulelphia  Office:  Land  Title  Building,  Tel.  2198  Spruce.        Chic-airo  Office:  1612  Monadnock  niock,  Tel.  5i)60  Harrison 
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THE  C  &  G.  COOPER  CO.I 

MT.  VERNON.  OHIO. 

BUILDERS  OF 

Cooper  Corliss  Enginesj 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIALTY.^ 

NEW  YORK,  102.!  Hawmfyer  Bldg.;  B(JSTON.   411    Weld    BUlB-:    PHII^J 
DEl.PHIA.  >:<>  UrriLirl  Bldg.:  CHICAGO,   1416  Monadnock    Block:     AT'il 
I.ANTA,  .M5  Empire  Bldg  .  NEW  OIU,EANS.  217-231  Gravier  SI  ;    CI 
Li-iT TK.  N.  C  .  O.  A.  Robbins. 


THE  RUSSELL  AUTOMATIC  ENGINE, 


SINGLE  AND  FOUR 
VALVE  TYPES 


The  Russell  Engine  Co. 

BUILDERS 

MASSILLON,    OHIO. 

ADDRESS  DEPARTMENT  "B"  FOR  CATALOGUE 


BATES  CORLISS  ENGINES 

BATES  MACHINE  CO.,  Joliet,  Illinois. 


I 


Economy 

Quality 

Efficiency 

and 


Perfection 

In  Design 

Construction 

Operation 

and  Results 


BRA.NCH   OrriCKSt 

EntUah  Iron  Works,  Kaoms  City,  Mo. 

H.  W.  Qraber  Machinery  Co.,  Dallas,  Texas. 

A.  D.  Qranger  &  Cn..  New  York  aty.  New  York- 


Smith-Courtney  &  Co.,  Richmond,  Va. 
Machinery  &  Electrical  Co. ,  Los  Angeles,  Cat, 
A.  D.  Granger  &  Co.,  Philadelphia,  Pa. 
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The  Most  Desirable  from  Every  Standpoint 


IS  THE- 


Combination  Feed-Water 
CooKsOn  Heater,  Purifier,  Filter 
^^^^^^^^^^  and  Oil  Separator     .     . 

OS  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  SPJ*J^ 
— Subject  to  Trial. 


The  COOKSON  has  many 
advautages  over  all  others : 

Maintains  higher  tempera- 
ture of  feed  water  \vithout  back 
pressure  on  engines.  Constant 
temperature  204-212°  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
with  the  water. 

Thoroughly  purifies  and  fill- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

V^rite  for  Catalog. 


Bates 
MacHine  Co. 

iTols  Manufactarvr 

Joliet.  Illinois. 
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The  Great  Pyramids  of  Egypt= 


WOULD  SEEM  SMALL  IN  COMPARISON 
WITH  THE  PYRAMIDS  OF 


CAPITOL  CYLINDER  and 


RENOWN  ENGINE  OILS 


SOLD  EVERY  YEAR  TO  CONSUMERS  WHO  CHOOSE 
WITH  GREAT  CARE  AS  TO  QUALITY,  OILS  BOTH 
FOR  INTERNAL  AND  EXTERNAL  LUBRICATION. 
BRANDS  THAT  STAND  FOR  ECONOMY  AND 
GOOD  SERVICE,  AS  DO  CAPITOL  AND  RE- 
NOWN. ARE  ENTITLED  TO  FIRST  PLACE  IN  SALES 


'■ «     » 


NGINEERS 
REVIEW 
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tl-OOa  tear 
l>lc«DU*capy. 


VE 


SPECIALTIES 


PI6TON 
ACTUATED 
PUMP 
OOVEftNOR 


CLASS       W  -  VAtVE. 


The   ^1tKfal«lt   variation    in    the  rli&charge   from  a   pump 

Foster  Piston  Actuated  Pump  Governor 

U>  oprn  «w  oliise  tin-  steam  auiij.ly  valve  a>  nrttl  re<)ui^l•^. 
AMolule  niii/onii  resistance  assured. 

Foster  Class  "  W"  High  Pressure  Regulator 

is  liiiilt  without  wrijfhts,  levers  or  ilirei-t  Bctinjf  spriiij;*.  Ah- 
f^jlutclj-  dependable  to  maintain  a  constant  delivery  rfgardless 
ut  vuriatioa  in  initial  pressure. 

Catalos  flentnn  rt^qiient  ihowins  ourfvjl  linr  of 

FOSTER  ENGINEERING  CO.,  NewarK,  N.  J. 


Wheeler  Condenser  Sp  Engineering  Co. 

42  BROADWAY,  NEW  YORK- 

Wheeler  Surface  Condensers.  Combined  Jfuxillary 
Condenser  and  feed  Water  Heaters.  Feed  Water 
Heaters.  Complete  Cooling  Tower  and  Condensing 
Plants  for  Street  Jlailways. 

Edwards  Patent  Air  Pumps, 
Wheeler  Improved  Centrifugal  Pump. 

The  tVhe«l«r  Condenser  and  Engineering  Company  have  now  In 

course  of  construction  Edwards  Jtir  Pumps  and  Con' 

densers  for  60.000  Af.  W.  of  Turbines. 

High  Vacuum    Turbine   Plants. 

MtCAOO.  LONDON.  TRIESTE.  SAN   TRANCISCO. 


Ndn^r^l^  f"'' 


.  fTwIn.  SI. 
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JUDGE  FOR  YOURSELF 

We  offer  to  send  a  liberal  sample  of  Keystone  Grease,  and  a  brass  grease 
cup  free,  that  you  may  make  a  test. 

We  also  olfer  to  send  a  barrel  of  Keystone  Grease  and  eight  Brass  Grease 
Cups  on  ninety  days  trial — if  not  satisfactory,  return  to  us  and  no  charge. 

We  guarantee  Key&tonc  Grease  to  luliricate  longer  than  any  other  lubricant 
on  the  market  and  bearings  keep  cool. 

We  guarantee  one  pound  of  Keystone  Grease  to  outlast  three  to  four  pounds 
of  any  other  grease,  or  one  potind  to  outlast  four  to  six  gallons  of  any  oil. 

We  rest  our  case  on  the  above  evixlencc. 


YOU   JUDGE. 

iu#(r 


r- 

KEYSTONE   LUBKICATING  CO., 

PHILADELPHIA,  U.  S.  A. 


^3 
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No.  3. 


^^  BOILERS  AND  FURNACES. 

H^p  selecting  a  steam  boiler  for  almost  any  service, 
here  are.  providing  the  selection  is  made  intelligently, 
Wch  a  multitude  of  questions  involved  and  points  to  be 
onsidered  tliat  the  layn\an  is  apt  to  wonder  that  any 
ane  man  can  master  so  many  details.  If  the  masses  were 
nore  familiar  with  these  questions  there  is  little  doubt 
mt  that  tlie  engineer  who  as  a  rule  is  nothing  more 
0  them  than  a  greasy  suit  of  overalls  and  a  smutty 
[ace,  would  rise  in  their  estimation. 
First  to  consider  is  the  type  of  boiler,  «',  e.  tubular 


heating  surface,  number  of  tubes  and  braces  and  their 
arrangement,  thickness  of  shell,  etc.,  etc. 

As  a  safeguard,  one  should  be  sure  that  the  specifi- 
cations are  carefully  drawn  up  and  are  complete.  If 
this  is  done  there  is  something  to  fall  back  on  in  case 
the  boiler  is  not  satisfactory. 

It  is  not  our  purpose  to  deal  with  these  subjects  in 
the  order  in  which  they  are  enumerated,  but  with  re- 
gard to  their  relation  to  each  other. 

The  economy  of  a  boiler  in  the  use  of  fuel  depends 
more  upon  the  kind  of  furnace  used,  the  area  of  the 


The  modern  power  plant  illustrated  above  is  that  of  the  New  York  Edison  Co..  New  York  city.  The  en^ne  driven 
ivc  a  nontial  rating  of  .l.soo  kilowatts  and  operate  at  75  revolutions.  The  Curtis  turbine  shown  at  the  right  of  the 
;ion  has  been  in  service  since  October,  1904.  It  is  of  5,000  kilowatt,  6.600  volts,  25  cycles  and  operates  at  500 
<ons  per  minute.    The  generators  are  of  the  alternating  type.     The  second  and  third  turbine  units  are  now  being 


|or  water  tube.    Then,  the  type  chosen,  which  of  the 
Wen  or  more  manufacturers  makes  the  best  boiler. 
jln  making  tliis  selection  we  must  determine  its  style 
tod  workmanship,  first  cost  and  cost  of  installation 
!  maintenance ;  durability ;  probable  cost  of  repairs ; 
and  steam  capacity ;  its  conveniences  with  refer- 
to  cleaning  and  inspection,  both  internal  and  ex- 
Itemal  and  so  on. 

The  specifications  must  also  include  the  grate  and 


grate  surface  and  the  arrangement  of  gas  passages 
than  upon  the  boiler  itself  with  the  exception  that  its 
heating  surface  is  an  important  factor.  These  points 
being  the  same,  one  boiler  will  be  as  efficient  as  an- 
other. 

The  type  of  boiler  to  be  purchased  depends  upon  the 
conditions  of  service.  For  high  pressures  such  as  are 
used  with  compound  engines,  the  water  tube  boiler  is 
the  safer  and  is  as  economical  as  the  return  tubular. 
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For  ordinary  pressures  up  to  120  pounds,  the  latter  is 
as  good  as  the  more  expensive  boiler.  The  first  cost 
is  less  and  it  will  doubtless  cost  less  for  repairs  than 
the  water  tube  boiler. 

The  matter  of  durability  and  repairs  are  in  a  meas- 
ure related  to  each  other,  as  the  less  frequent  the  re- 
pairs, tiie  longer  the  life  of  the  boiler.  In  the  return 
tubular  boiler  the  tubes  may  be  replaced  when  they  are 
corroded  or  burned  out  and  the  shell  can  be  repaired 
when  it  gets  to  leaking.  Or  if  it  becomes  burned  in 
any  particular  place  a  patch  may  be  put  on.  When  the 
shell  becomes  corroded  badly  a  new  plate  can  be  put  in 
place,  but  if  the  corrosion  extends  over  the  entire  shell, 
it  means  the  same  as  getting  a  new  boiler.  Of  course 
a  patch  repair  weakens  the  boiler.  If  the  water 
tube  boiler,  when  a  section  of  tubes  is  in  need  of  re- 
pairs, tlie  whole  section  or  part  of  it  can  be  removed, 
and  a  new  part  easily  substituted,  thus  making  the 
boiler  as  good  as  new.  In  this  type  of  boiler,  the  shell 
is  not  in  contact  with  the  fire  and  therefore  is  not  in 
any  danger  of  becoming  burned.  If  a  new  type  or  style 
of  boiler  is  being  considered  one  should  be  careful  to 
learn  whether,  sliould  any  repairs  be  necessary,  they 
can  be  easily  made  and  new  parts  secured.  New  com- 
panies spring  up  and  if  their  boilers  are  not  a  success 
are  apt  to  go  out  of  business,  leaving  boilers  which  will 
be  useless  if  any  part  gives  out.  This  is  more  likely 
to  be  true  of  boilers  that  are  built  on  freakish  lines. 

Every  boiler  should  be  so  designed  that  mud  and 
scale  can  be  removed  by  some  means  or  other,  for  the 
boiler  is  not  made  which  will  prevent  the  formation  of 
scale,  no  matter  how  much  circulation  it  will  give  if 
the  feedwater  contains  scale  making  elements.  The 
size  and  location  of  the  man  and  handholes  will  de- 
pend upon  the  kind  of  water  which  is  to  be  used. 
Sometimes  a  manhole  is  required  below  the  tubes  in 
the  front  end  of  the  boiler  head.  At  other  times  a 
handhole  in  the  front  head  is  all  that  is  necessary, 
while  in  other  cases  it  is  advisable  to  place  a  handhole 
in  the  rear  head,  having  the  manhole  either  over  the 
tubes  in  the  rear  head  or  placed  in  the  shell  on  top. 

It  is  also  necessary  to  determine  whether  the  grate 
surface  is  large  enough  to  burn  the  maximum  amount 
of  coal  expected  to  be  used  at  any  time,  figuring  on  the 
available  draft,  the  quantity  of  coal,  together  with  its 
ash  and  whether  the  ash  has  a  tendency  to  run  into 
clinker.  Another  matter  to  be  considered  is  the  type 
of  grate  to  be  used,  i.  e.  whether  it  is  to  be  a  stationary 
grate,  some  type  of  shaking  grate  or  a  mechanical 
stoker.  .Another  thing  to  come  up  and  puzzle  the  en- 
gineer is  the  construction  of  the  furnace;  will  it  be 
suitable  to  burn  a  certain  grade  of  coal?  With  this 
comes  the  question  as  to  whether  the  heating  surface 
of  the  boiler  is  sufficient  to  absorb  as  much  of  the  heat 
in  the  escaping  gas  as  is  necessary  to  keep  it  at  a  tem- 
perature which  shall  be  reasonably  low.  This  tempera- 
ture should  not  be  over  400  degrees  F.  with  hard  or 
anthracite  coal,  and  500  degrees  F.  with  bituminous 
coal.  The  air  passages  should  be  of  such  design  as  to 
allow  the  gases  to  travel  at  a  uniform  rate  the  whole 
length  of  the  heating  surface  of  the  boiler,  and  at  the 
same  time  not  be  so  large  as  to  cause  the  gas  to  flow 
through  by  choosing  the  one  with  the  least  resistance. 
When  these  question  are  settled  for  any  given  boiler 
they  will  apply  to  any  other  type.  providin;T;  the  boiler 
and  furnace  are  modern  and  properly  designed.  Each 
one  of  the  above  subjects  should  be  taken  up  in  detail 


by  the  engineer  who  has  charge  of  the  installation. 

Large  water  or  steam  capacity  has  its  advantages 
and  tlisadvantages,  the  demand  upon  the  boiler  de- 
termining whether  the  work  tan  be  more  easily  done 
with  a  large  steam  space,  or  with  a  large  water  space. 
Large  water  space  is  useful  where  the  demand  for 
steam  fluctuates  greatly.  In  such  plants  it  is  desirable 
to  store  up  the  heat  in  the  water  while  the  boiler  is 
not  being  operated  hard,  for  use  in  case  of  emergency. 
Large  water  capacity  is  objected  to  however,  in  factory 
practice,  especially  when  the  boilers  are  banked  for  the 
night,  and  allowed  to  cool  down,  because  tliere  is  so 
much  water  to  be  heated  every  morning  before  start-w 
ing  and  so  prevents  rapid  steaming.  ■ 

The  advantages  of  large  steam  capacity  are  often 
exaggerated.  The  principal  claim  for  it  is  that  the 
steam  will  be  free  of  water  before  it  escapes  to  the 
steam  pipe,  but  the  same  result  can  be  obtained  from 
a  dry  pipe.  As  a  storeroom  of  energy,  it  is  of  no  im- 
portance, neither  is  it  a  means  of  equalizing  the  pres- 
sure during  the  stroke  of  the  engine.  There  is  a  de- 
cided advantage  in  having  a  large  water  space  1.  e., 
the  water  level  changes  slowly.  A  rapidly  changing 
water  level  is  apt  to  expose  dry  sheets  or  tubes  to  the 
action  of  the  hot  gases  and  so  become  a  source  of  dan- 
ger, while  a  rapidly  rising  water  level  may  cause  dam- 
age to  the  engine  by  being  carried  over,  in  case  th^_ 
fireman  does  not  notice  it  in  time  to  check  the  feed,     fl 

A  positive  and  complete  circulation  of  the  water  in  a^ 
boiler  is  important.    First,  in  order  to  keep  all  parts  of 
the  boiler  at  a  uniform  temperature,  and  second  to 
prevent  the  adhesion  of  steam  bubbles  to  the  plate  sur- 
face and  so  prevent  overheating  of  the  metal.  fl 

The  faults  which  may  show  up  in  a  boiler  after  it  i^ 
put  into  operation  are,  low  capacity,  structural  defects, 
and  poor  economy.  Poor  draft,  insufficient  grate  sur- 
face, poor  coal,  furnace  which  is  not  adapted  to  the 
grade  of  coal  being  burned,  defective  brick  setting, 
poor  firing,  bad  water,  and  not  enough  heating  sur- 
face are  common  causes  for  complaint. 

The  amount  of  draft  required  is  a  difficult  problem 
to  handle,  as  it  varies  so  much  in  different  plants.  It 
depends  to  a  great  extent  upon  the  type  of  boiler,  area 
of  the  gas  passages  through  the  boiler  and  upon  the 
style  and  area  of  the  grate  surface,  as  well  as  upon  the 
coal  burned. 

The  first  noticeable  effect  of  poor  draft  is  shown  in 
the  inability  to  burn  the  coal,  but  in  order  to  determine 
whether  the  draft  or  the  coal  is  at  fault,  a  test  should 
be  made.  This  is  done  by  weighing  the  coal  burned 
per  hour  for  the  period  of  time  between  one  cleaning 
of  the  fires  and  the  next  cleaning,  and  comparing  the 
amount  of  coal  burned,  with  the  amount,  given  from 
tests,  which  will  evaporate  a  given  amount  of  water. 
For  instance  if  a  boiler  is  required  to  evaporate  3,000 
pounds  of  water,  per  hour  and  conditions  exist  which 
allow  an  evaporation  of  8  pounds  of  water  per  pounc 
of  coal,  then  the  coal  burning  capacity  should  not 
less  than  375  pounds  during  each  hour  between  de 
ings. 

Starting  the  test  with  a  clean  fire,  the  coal  consume 
should  be  375  pounds  for  each  hour  during  the  test 
This  average  may  be  obtained  by  allowing  200  pounds" 
of  coal  for  building  up  the  fire  at  the  start  and  deduct- 
ing a  like  amount  for  the  last  hour  while  the  fire  is 
burning  down  to  the  thickness  that  existed  at  the  be^ 
ginning  of  the  test.     In  this  way  the  first  hour  woul4^ 
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edited  with  burning  575  pounds,  the  second,  third 
fourth  hours  with  375  pounds  each  and  the  fifth 

with  175  pounds  of  coal,  which  averages  375 
ds  per  hour  for  the  first  test.  If  the  test  shows  tiiat 
475  pounds  of  coal  were  burned  the  first  hour  and 
:he  second,  third  and  fourth  hours  and  75  pounds 
ifth  hour  it  would  be  proof  that  there  was  insuffi- 

draft  for  the  kind  of  fuel  in  use.   If  the  grates 

being  choked  up  with  clinker,  the  amount  of  coal 
ed  each  hour  would  reveal  it  as  the  amounts  would 
fferent.    Thus  if  575  pounds  were  burned  the  first 

and  475  the  second,  375  the  fourth  and  175  the 
it  would  show  that  the  grates  were  being  choked 
ashes  and  clinker. 

ses  of  insufficient  draft  can  in  many  instances  be 
died  by  making  a  change  in  the  construction  or 
ection  of  the  flue  between  the  boiler  and  the  chira- 

Such  connections  as  right  angle  bends  are  very 
non,  but  they  cut  down  tJ.e  force  of  the  draft,  in 

cases  at  least  one-half  of  that  in  the  chimney, 
long  easy  curve  is  the  most  preferable  and  should 
5ed  when  possible.     It  is  a  common  thing  for  a 

to  be  put  in  operation  with  two  or  more  boilers 
:cted  to  the  same  flue,  without  enlarging  the  flue 
approaches  the  stack.    This  is  a  mistake  which  is 

made  and  which  causes  considerable  trouble  in 
nd. 

hen  the  flue  connections  are  not  at  fault  the  next 
dy  is  to  increase  the  height  of  the  chimney.  Be- 
making  any  changes,  however,  it  is  wise  to- test 
raft  with  a  draft  ^ge.  The  gage  should  be  con- 
d  to  the  f]ue  at  different  points  and  also  at  each 
r  in  order  to  locate  the  point  where  the  draft  is 

sluggish.  If  it  is  not  practicable  to  extend  the 
It  of  the  chimney  and  the  chimney  is  not  of  suffi- 

area,  the  only  remedy  is  to  erect  a  new  one.  If 
himney  is  of  the  proper  area,  the  defect  of  poor 

can  be  remedied  by  enlarging  the  area  of  the 
s,  or  in  using  a  different  kind  of  coal, 
lien  poor  coaTconsumption  can  be  traced  to  choked 
s  the  remedy  is  to  put  in  some  kind  of  a  shaking 
,  which  will  allow  the  ash  and  clinker  to  be 
ed  out  of  the  live  coals  into  the  ashpit  without  dis- 
tig  the  fire  to  any  great  extent.    This  will  in  some 

increase  the  fuel  burning  capacity  of  the  boiler 
jch  as  25  per  cent,  but  there  will  he  a  loss  of  from 

0  two  per  cent  in  coal,  which  will  work  through 

^ates  with  the  ash  and  clinkers.     Good  results  • 

been  obtained  by  simply  changing  the  grade  of 

from  a  kind  which  will  clinker  to  one  which 

lot.  If  coal  which  is  of  the  clinker  making  kind 
be  used,  a  change  of  draft  will  often  be  a  detri- 
to  the  furnace  and  lower  the  capacity  of  the 
•,  because  when  the  fire  is  cleaned  the  strong  draft 
such  coal  produces  at  first  a  rapid  combustion, 

1  results  in  a  high  temperature  and  a  fusing  of 
linker.  This  soon  obstructs  the  passage  of  air 
gh  the  grates  and  so  checks  combustion.  It  is 
nt  therefore,  that  an  enlargement  of  the  grate 
K  and  a  slower  rate  of  combustion  for  each 
e  foot  of  grate  surface  will  bring  about  a  relief 
me  cases  where  clinker  making  coal  is  used  it  has 
found  beneficial  to  allow  water  to  stand  in  the 
t.  thus  causing  a  little  steam  to  pass  up  through 
;rate  bars,  which  lessens  the  tendency  to  form 
;r.  The  water  also  helps  to  keep  the  grate  bars 
ivhich  is  necessary  in  order  to  preserve  them. 


Insufficient  grate  area  combined  with  poor  coal  form 
a  combination  which  will  give  trouble,  so  it  is  advis- 
able to  change  the  grade  of  coal  when  the  boiler  does 
not  steam  properly.  A  grate  area  which  is  not  large 
enough  with  one  kind  of  coal  may  give  satisfaction 
with  another.  Coal  which  produces  a  large  amount  of 
ash  and  clinker  cannot  be  burned  with  any  degree  of 
satisfaction  with  a  poor  draft. 

Some  of  the  faults  of  boiler  settings  that  should  be 
guarded  against  are,  allowing  the  boiler  and  grates  to 
come  too  close  together,  insufficient  area  through  thfi 
tubes,  or  damper  and  other  gas  passages.  An  insuffi- 
cient gas  areaway  tends  to  choke  the  passage  of  the 
gases,  thus  reducing  the  coal  burning  capacity  of  the 
furnace. 

If  in  an  evaporation  test  the  boiler  gives  lower  re- 
sults than  could  be  expected  with  the  existing  condi- 
tions, and  at  the  same  time  the  chimney  gases  are  high 
in  temperature,  and  there  is  a  low  rate  of  evaporation 
per  square  foot  of  heating  surface,  there  are  good 
grounds  to  suspect  that  the  gas  passages  are  of  too 
great  an  area.  This  is  not  however,  positive  proof,  as 
the  same  results  may  be  caused  by  imperfect  combus- 
tion in  the  furnace  and  the  burning  of  gases  in  tfas 
gas  passages  between  the  furnace  and  the  chimney. 

Air  leaks  in  the  furnace  walls  are  detrimental  to  the 
best  results  for  combustion.  These  leaks  are  easily 
discovered  by  passing  a  lighted  torch  along  all 
joints  of  the  brickwork  and  stopping  up  all  crevices 
where  the  flame  is  drawn  in.  Another  way  is  to  fire 
up  with  fresh  coal  and  then  close  the  damper,  which 
will  drive  the  smoke  out  through  such  leaks  as  exist. 

When  more  air  is  supplied  to  the  furnace  than  is 
necessary  for  complete  combustion  it  tends  to  decrease 
the  economy  of  the  boiler.  It  cools  the  gases,  <lecreas- 
ing  the  temperature  between  them  and  the  water  in  the 
boiler,  the  difference  of  which  governs  the  transmis- 
sion of  heat  through  the  heating  surface.  It  finally 
escapes  at  the  temperature  of  the  chimney  gases,  which 
causes  a  direct  loss  of  heat.  If  sufficient  air  is  not  sup- 
plied to  the  furnace  to  thoroughly  bum  the  coal,  a 
slight  air  leak  in  the  brick  walls  may  be  of  actual  bene- 
fit, as  tlie  air  which  leaks  in  may  be  sufficient  to  bum 
the  unbumed  fuel  gases  in  the  gas  passages.  This  is 
not  intended  as  advice,  however,  for  one  should  intro- 
duce the  air  into  the  furnace  itself.  If  the  furnace  is 
well  constructed  there  cannot  be  much  loss  due  to  air 
leaks. 

Poor  firing  is  often  the  cause  of  lack  of  boiler 
economy.  The  best  method  of  firing  is  that  which  will 
cause  no  carbonic  oxide,  hydrogen,  or  hydrocarbon 
gases  in  the  chimney  gases  and  at  the  same  time  con- 
tain not  more  than  8  per  cent  of  free  oxygen.  When 
combustible  gases  are  present  in  the  chimney,  there  is 
imperfect  combustion,  and  consequently  a  loss  of 
economy.  It  is  impossible  to  do  away  with  some  free 
oxygen  and  from  5  to  8  per  cent  will  be  found  a  neces- 
sary accompaniment  of  complete  combustion,  but  a 
greater  amount  of  free  oxygen  means  an  unnecessary 
large  amount  of  air,  and  consequently  an  unnecessary 
loss  due  to  carrying  the  excess  of  heated  air  into  the 
chimney. 

Three  varying  conditions  enter  into  this  prob- 
lem ;  tlie  size  of  the  coal,  the  thickness  of  the  fire  and 
the  force  of  the  draft.  As  coal  does  not  come  two 
careoes  alike  in  regard  to  size,  there  are  really  but  two 
conditions  which  are  under  the  control  of  the  fireman. 
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the  thickness  of  the  fire  and  the  force  of  the  draft. 
The  latter  is  in  some  cases  beyond  his  control,  as  when 
the  plant  is  driven  to  its  fullest  capacity,  and  the  draft 
in  the  first  place  is  limited  by  the  size  of  the  chimney, 
the  damper  area,  or  the  size  of  the  gas  passages.  This 
condition  ought  not  to  exist  as  the  chimney  should  be 
of  ample  capacity  to  handle  a  greater  draft  than  is  or- 
dinarily required  so  that  the  draft  in  each  or  all  of  the 
boilers  can  be  regulated  by  a  damper. 

If  the  draft  is  under  the  control  of  the  fireman,  good 
results  may  be  obtained  from  either  thin,  medium  or 
thick  fires,  providing  the  draft  is  regulated  according 
to  the  tliickness  of  the  fire.  Experience  alone  will  de- 
termine what  conditions  will  best  apply  to  any  particu- 
lar plant.  When  two  or  more  boilers  are  connected 
with  a  single  horizontal  flue  leading  to  the  chimney, 
the  force  of  the  draft  will  vary  to  a  considerable  ex- 
tent, unless  each  is  equipped  with  a  damper.  In  some 
cases  the  draft  cannot  be  regulated  and  the  thickness 
of  the  fire  should  be  varied  according  to  the  require- 
ments of  the  draft.  Here  skillful  manipulation  of  the 
fires  is  necessary. 

Often  a  new  boiler  does  not  steam  properly  and  an 
evaporation  test  should  be  made  to  learn  exactly  what 
the  boiler  is  doing.  If  it  has  been  guaranteed  to  pro- 
duce 4  pounds  of  steam  per  hour  for  each  square  foot 
of  heating  surface,  and  it  is  not  doing  that,  it  will 
usually  be  due  to  insufficient  grate  surface  or  a  de- 
ficiency in  the  force  of  the  draft  for  the  kind  of  fuel 
used.  In  such  a  case  changes  can  be  made  so  that  the 
furnace  will  meet  the  demands.  If,  however,  the  evap- 
oration comes  up  to  the  requirements  it  is  evident  that 
the  boiler  is  too  small  for  the  work  it  is  to  do.  An- 
other boiler  may  evaporate  nearly  twice  as  much  water 
per  square  foot  of  heating  surface  (a  fact  which  may 
be  borne  out  by  a  test) ,  but  it  will  be  at  the  expense  of 
the  coal  pile.  The  cost  of  coal,  however,  may  be  such 
that  it  is  cheaper  to  waste  coal  than  to  buy  another 
boiler.  This  can  be  done  by  increasing  the  area  of  the 
grate  surface  or  increasing  the  force  of  the  draft. 
This  will  force  the  boiler  to  produce  the  required 
amount  of  steam,  but  at  a  loss  of  coal.  It  is  advisable 
in  each  case  under  consideration  to  make  a  series  of 
tests  to  determine  whether  it  is  better  to  purchase  an 
additional  boiler  or  to  force  the  present  one. 

In  carrying  out  such  a  test  under  ordinary  working 
conditions  it  will  sometimes  be  found  that  no  two  of 
the  boilers  are  driven  at  the  same  rate,  and  that  by 
equalizing  the  draft  one  can  effect  an  important  saving 
in  the  fuel  consumption,  and  at  the  same  time  it  may 
increase  the  capacity  of  the  boilers  so  much  that  addi- 
tional boilers  are  not  required. 

In  drawing  up  the  specifications  for  a  boiler  the  first 
points  to  be  considered  are  the  type  and  general  dimen- 
sions, whether  the  boiler  is  to  be  of  the  overhang  or 
flush  front,  the  length  of  the  shell  and  the  diameter, 
and  the  distance  of  the  heads  from  each  other.  The 
next  will  be  the  material,  the  thickness  of  which  will 
vary  according  to  the  size  of  the  boiler.  The  tensile 
strength  of  the  plate  should  be  mentioned,  also  the 
least  allowable  per  cent  of  ductility,  as  indicated  by  the 
contraction  of  area  at  the  point  of  fracture  under  test, 
and  by  an  elongation  of  say  25  per  cent  in  a  length 
of  8  inches.  The  thickness  of  the  heads  must  be  speci- 
fied and  the  process  by  which  the  boiler  plate  is  manu- 
factured, usually  the  open  hearth  system,  the  plates  to 
be  stamped  with  the  makers  name,  the  brand  and  ten- 


sile strength.  Attention  should  be  given  to  the  method 
of  riveting,  the  manner  in  which  the  holes  are  to  be 
made,  whether  punched  or  drilled,  the  diameter  and 
material  of  which  the  rivets  are  to  be  made,  not  for- 
getting to  put  in  a  restriction  as  to  the  use  of  the  drift 
pin  in  any  manner  whatever. 

The  bracing  will  depend  upon  the  size  of  the  boiler, 
but  one  should  specify  whether  they  are  to  extend  from 
one  head  to  the  other  or  from  each  head  to  the  boiler 
shell  or  a  combination  of  both ;  the  size  and  diameter  of 
the  stays,  the  material  of  which  they  are  to  be  con- 
structed, and  the  spacing  so  as  to  bring  an  equal  straiM 
upon  each  brace,  should  be  mentioned.  " 

The  tubes  like  the  braces  depend  upon  the  size  of 
the  boiler  and  there  can  be  such  a  thing  as  getting  too 
much  heating  surface  as  well  as  too  little.  The  tubes 
naturally  depend  upon  the  design  of  the  boiler  and 
when  the  design  has  been  decided  upon  the  number 
of  tubes,  their  length  and  diameter  are  easily  deter- 
mined. Then  comes  their  arrangement,  «.  e.,  whether 
they  are  to  be  staggered,  or  set  in  vertical  and  hori- 
zontal rows.  In  spacing  there  should  be  not  less  than 
I  inch  between  them  in  any  direction.  The  central 
vertical  space  has  in  many  instances  been  2  inches  and 
more  wide,  and  has  been  found  to  be  of  much  benefit  in 
assisting  circulation. 

The  number  of  brackets  and  wall  plates  must  be 
taken  care  of,  specifying  their  dimensions,  the  manner 
in  which  they  are  to  be  secured  to  the  boiler  and  the 
number  of  rollers.  There  are  usually  two  nozzles, 
one  for  the  safety  valve,  and  the  other  for  the  steam 
pipe  connection,  which  are  usually  made  of  cast  iron 
and  riveted  to  the  shell  of  the  boiler.  Other  mat- 
ters such  as  the  smoke  opening,  the  feedpipe,  fusible 
plug,  fittings,  castings,  grates,  doors,  bolts,  etc.,  must 
all  be  specified,  together  with  the  boiler  foundarion  and 
setting,  smoke  connection,  damper  regulator,  blowofiF 
pipe  and  other  things  which  enter  into  the  building  of 
a  boiler  and  its  successful  installation. 

The  location  of  boilers,  usually  receives  but  little 
forethought,  the  idea  being  merely  to  find  room  for 
them  somewhere,  somehow.  It  is  not  at  all  uncom- 
mon to  find  boilers  located  so  that  one  side  of  the  set- 
ting is  also  the  side  wall  of  the  boiler  house.  This 
abuse  of  the  boiler  wall  construction  is  carried  so  far 
in  some  instances  that  the  sides  of  the  boiler  setting 
form  both  side  walls  of  the  boiler  house.  The  only 
saving  made  by  this  practice  is  in  first  cost  of  brick, 
and  this  is  soon  overbalanced  by  the  loss  of  heat  radi- 
ated through  the  walls  of  the  boiler  house.  In  places 
where  the  price  of  land  is  so  high  as  to  prohibit  the 
extension  of  the  boiler  house  the  above  practice  may 
be  tolerated.  But  the  side  walls  should  be  extra  thick 
and  the  foundation  laid  upon  broad  thick  footing  stones, 
in  order  to  prevent  the  walls  from  settling,  which 
would  eventually  distort  the  front  and  back  walls  and 
affect  the  boiler  support,  as  well  as  cause  cracks 
through  which  air  would  leak  into  the  furnace. 

Then  again  the  blowoff  valve  is  necessarily  on  the 
outside  of  the  boiler  room  and  therefore  exposed  to  the 
varying  temperature  of  the  seasons.  This  is  liable  to 
cause  delays  and  accidents.  If  the  valve  does  not  leak 
it  will  freeze  unless  it  has  been  boxed  up,  and  if  boxed 
up  it  is  very  inconvenient. 

The  boiler  setting  should  be  entirely  separate  from 
the  walls  of  the  boiler  house  and  if  there  are  a  number 
of  boilers  there  should  be  a  sufficient  thickness  of  wall 
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the  furnaces,  so  that  when  one  is  being  fired 
>ther  can  be  repaired  if  necessary, 
lere  must  of  necessity  be  a  difference  in  the  man- 
n  which  boilers  are  set  up,  bu  tthis  does  not  al- 
I  affect  the  economy  of  the  boilers,  or  the  cost  of 
Ipiance.  An  engineer  should  be  famihar  with  at 
■iree  different  styles  of  setting  which  have  given 
results  and  from  which  he  can  study  out  a  style 
h  will  be  best  adapted  to  his  requirements, 
ith  the  horizontal  type  of  boiler,  the  matter  of 
getting  is  of  considerable  importance,  and  partic- 
■Hention  should  be  paid  to  tlie  foundation  in  or- 
D  obtain  a  good  substantial  base  for  the  walls  of 
boiler,    and   great   care   used   to   build    them    in 

rway  that  the  expansion  of  the  inner  walls  of 
will  not  seriously  affect  the  outer  walls.  If  the 
I  are  built  with  proper  air  spaces  in  them,  both  in 
Mle  and  rear  walls,  beginning  a  little  below  the 
mi  the  grate  bars  and  extending  as  high  as  the 
Be,  there  will  be  little  trouble  from  the  difference 
insion.  The  wall  above  the  air  space  should  be 
land  bricks  should  be  extended  across  the  air 
\t  intervals  to  touch  the  inner  wall.  The  interior 
[[setting  should  of  course  be  lined  with  fire  brick, 
ifth  course  being  a  header  or  tie  brick  to  tie  the 
er  to  the  main  wall. 

|e  method  of  suspending  the  boiler  is  optional, 
fcrefer  to  suspend  it  by  means  of  eyes  riveted  to 
Jmier  shell,  which  are  cngaj^^ed  by  suspender  rods, 
h  pass  up  through,  or  between  horizontal  chan- 
which  are  supported  by  posts  of  metal  after  the 
m  of  the  B.  &  W.  water  tube  boiler.  Another 
H  is  that  of  allowing  the  boiler  to  rest  upon  the 
l^ork  in  the  front  and  upon  a  pier  in  the  rear, 
ig  a  roller  between  it  and  the  boiler  to  allow  for 
jtte  expansion  of  the  boiler  shell.  Probably  tht 
fctensively  used  setting  is  that  in  which  the  boiler 
pported  by  means  of  lugs,  riveted  to  the  boiler 
which  rest  on  the  brick  v.-ork.    After  placing  the 

test  or  plate,  and  the  roll  which  comes  between 
and  the  plate,  tlie  boiler  is  free  to  move  as  it 
tids  or  contracts.  There  should,  however,  be  no 
&  under  the  lugs  on  the  front  end  of  the  boiler 
■e  lugs  should  be  made  fast  to  the  brick  work. 
R  combustion  chamber  with  its  floor  sloping  from 
(ridgewall  to  the  rear  end  has  found  favor  with 
Teatest  number  of  engineers.  It  is  convenient  to 
,  has  ample  space  and  about  the  only  objection  to 
that  it  gets  filled  up  sooner  than  it  would  if  the 
m  were  as  deep  at  the  bridgewall  as  at  the  rear 
The  combustion  chamber  should  be  cleaned  out 
ery  inspection  and  there  ought  not  be  enough  ash 
;o  interfere  with  the  economy  of  the  boiler, 
maces  and  boilers  are  now  considered  separately, 
mace  capacity  and  efficiency,  and  boiler  capacity 
efficiency  are  two  different  elements  in  the  prob- 
nd  are  not  to  be  confounded. 
ily  a  few  years  back  8  pounds  of  coal  to  each 
•e  foot  of  grate  surface  was  considered  about 
al  and  a  coal  consumption  of  15  pounds  repre- 
^  forced  firing.  At  the  present  time  there  are 
Mants  consuming  from  20  to  25  pounds  of  coal 
Rh  square  foot  of  grate  area,  when  in  regular 
:c,  and  as  high  as  35  to  50  pounds  when  forced, 
e  height  of  the  boiler  above  the  grates  has  a  good 
o  do  with  the  operation  of  a  furnace  and  different 
IS  of  coal  require  different  shaped  furnaces.    For 


instance  if  hard  or  anthracite  coal  is  used  almost  any 
kind  of  a  furnace  will  give  satisfaction.  When  bitu- 
minous coal  is  burned  there  should  be  a  distance  of 
from  2  to  3  feet  allowed  between  the  grates  and  the 
boiler.  In  some  cases  where  very  smoky  coal  is  used 
3  to  4y2  feet  is  allowed  and  is  not  found  to  be  too 
much.  When  a  chimney  emits  great  quantities  of 
smoke  it  may  be  taken  for  granted  that  the  furnace 
is  not  properly  constructed,  or  tliat  the  firing  is  being 
done  in  an  unskillful  manner. 

Insufficient  heating  surface  is  a  serious  matter  and 
one  which  may  not  be  suspected  unless  an  evaporation 
test  is  made.  It  always  causes  a  waste  of  fuel  which 
may  never  be  discovered  if  the  boilers  are  not  tested. 
Some  engineers  insist  upon  having  the  boiler  which 
contains  the  greatest  amount  of  heating  surface,  but 
there  is  a  happy  medium.  Many  cases  can  be  cited 
where  the  steaming  capacity  of  horizontal  return  tubu- 
lar boilers  has  been  increased  by  removing  an  entire 
vertical  row  of  tubes.  This  so  increased  the  circula- 
tion that  the  loss  of  the  heating  surface  was  more  than 
made  up.  In  any  boiler,  the  amount  and  location  of 
heating  surface,  circulation,  draft  and  grate  area  must 
be  figured  according  to  their  dependence  upon  each 
other,  and  no  hard  and  fast  rules  can  be  made  to  gov- 
ern the  specifications  of  all  boilers  because  of  varying 
conditions. 

Of  course  the  greater  the  difference  in  temperature 
between  the  water  and  the  furnace  gases,  the  greater 
will  be  the  transfer  of  heat  and  the  effectiveness  of 
the  heating  surface.  When  this  difference  is  less  than 
JOG  degrees  F.  additional  heatmg  surface  is  of  no  ac- 
count. Under  these  conditions  the  economizer  becomes 
useful,  but  it  in  turn  loses  its  efficiency  if  the  differ- 
ence between  the  water  leaving  it  and  the  gases  is  more 
than  250  degrees. 

A  well  designed  furnace  is  the  one  admitting  just 
the  right  amount  of  air.  The  furnace  should  be  built 
of  fire  brick  and  so  designed  that  the  air  and  gases  can 
mingle  at  high  temperatures  favoring  complete  com- 
bustion and  where  both  are  so  cooled  by  contact  with 
the  heating  surfaces,  that  they  become  useless. 

No  attention  should  be  paid  to  the  nominal  horse- 
power, the  number  of  square  feet  of  heating  surface 
being  the  most  important  if  there  is  any  expectation  of 
crowding  the  boiler.  When  a  boiler  is  rated  as  capable 
of  producing  so  many  horsepower,  or  evaporating  so 
many  pounds  of  water  into  steam  from  and  at  a  cer- 
tain temperature,  the  calculation  is  based  on  what  can 
be  produced  from  the  best  coal  on  the  market,  and  not 
from  what  can  be  obtained  from  the  kind  of  coal  used 
in  the  average  furnace.  If  a  boiler  rated  under  the 
best  conditions  of  service  were  to  have  some  kinds  of 
coal  burned  under  it,  the  rating  would  fall  far  below 
the  average.  For  instance,  a  boiler  burning  slack, 
screenings,  run  of  mine,  pea,  buckwheat  or  rice  coal, 
will  not  come  up  to  its  rating,  although  the  capacity  it 
the  same. 

In  every  day  practice  each  foot  of  erate  surface  will 
burn  24  pounds  of  good  bitummous  coal,  20  of  anthra- 
cite egg,  18  pounds  of  pea,  16  pounds  of  buckwheat 
and  15  pounds  of  rice  coal.  The  latter  coal  will  re- 
quire a  draft  of  at  least  7-10-inch,  but  should  not  go 
over  I  inch  for  fear  of  blowing  fine  unburnt  coal  from 
the  grates  with  the  ash.  It  has  been  determined  that 
for  each  square  foot  of  grate  surface  with  the  best 
bituminous  coal  it  is  safe  to  count  7.1  horsepower,  5.8 
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for  egg,  4.4  for  pea,  3.6  for  buckwheat  and  3  horse- 
power for  rice  coal.  This  si.ows  that  if  a  boiler  is 
rated  at  200  horsepower  with  the  best  bituminous  coal 
and  a  change  is  made  to  buckwheat,  it  cannot  produce 
much  more  than  half  the  horsepower  unless  the  grate 
area  is  doubled,  although  the  rating  of  the  boiler  re- 
mains the  same. 

As  there  is  a  limit  to  the  length  of  grate  which  a 
fireman  can  handle  we  have  to  consider  the  question 
of  width  and  to  obtain  the  proper  amount  of  heating 
surface,  we  must  have  a  low  broad  boiler  for  the  low 
grade  anthracite  and  a  high  narrow  boiler  for  the  high 
grade  bituminous  coal. 

The  superiority  or  inferiority  of  one  furnace  over 
another  is  due  to  more  complete  combustion  in  the 
first  case  and  escaping  hydrocarbons  and  incomplete 
aombustion  in  the  second  case,  although  the  air  supply 
mav  be  the  same  in  both  cases. 

The  size  of  coal  has  an  important  effect  upon 
furnace  capacity  and  all  other  conditions  being  the 
same,  may  affect  the  result  as  much  as  50  to  fito  per 
cent. 


STEAM  PLANT  PLANS. 


The  supply  of  electric  light  to  small  cities  and  towns 
is  usually  produced  in  one  of  two  ways,  i.  e.,  either  by 
the  continuous  current  or  the  alternating  current  sys- 
tem. When  the  continuous  current  system  is  em- 
ployed it  is  at  a  low  tension  of  from  no  to  230  volts, 
and  the  dynamo  is  frequently  assisted  by  storage  bat- 
teries at  the  peak  of  the  load,  by  being  connected  in 
parallel.  With  this  arrangement  the  storage  batteries 
can  be  charged  during  the  time  when  the  load  is  light 
and  be  ready  to  assist  the  dynamos  in  case  of  a  sudden 
demand  upon  them,  when  perhaps  only  a  portion  of 
the  plant  is  in  operation. 

The  problem  of  running  wires  to  the  various  por- 
tions of  the  town  is  one  which  has  a  good  deal  to  do 
with  the  future  success  of  the  plant.  It  should  be 
known  that  to  transmit  the  same  energy  the  same  dis- 
tance with  the  same  loss  due  to  resistance,  the  size  of 
the  main,  can  with  the  higher  voltage  be  reduced  to 
about  one-half  the  cross  section  of  the  wire  used  with  a 
low  voltage,  or,  with  the  same  percentage  of  loss  the 
mains  may  be  reduced  to  one-quarter  of  the  full  size. 
This  is  the  same  as  saying  that  either  four  times  the 
lighting  can  be  done  in  the  same  distance  or  the  same 
amount  of  lighting  can  be  done  at  four  times  the  dis- 
tance. Systems  which  are  supplied  with  a  low  tension 
current  of  1 10  volts  can  be  carried  for  a  distance  of 
about  one-third  of  a  mile  from  the  generating  station, 
but  beyond  this  radius  the  mains  must  be  made  large 
or  the  percentage  of  loss  becomes  so  great  as  to  reduce 
the  economy  of  the  plant. 

When  operating  with  the  alternating  system,  the 
current  is  at  about  2.000  volts  and  is  reduced  to  the 
required  voltage  by  means  of  transformers.  This  is  a 
very  flexible  system  for  transmitting  electricity  to  dis- 
tant points,  but  it  has  its  faults,  for  although  in  using 
the  high  tension  system  the  mains  may  be  reduced  to 
any  required  section,  and  the  loss  due  to  fall  of  pres- 
sure is  minimized,  the  losses  in  transformers  in  light- 
ing a  large  area  may  be  considerable  during  the  hours 
of  light  load. 

Although  by  adopting  the  alternating  system  a  large 
saving  of  copper  can  be  effected  in  the  feeding  mains, 


much  greater  precautions  must  be  adopted  than  with 
the  low  tension  current,  and  these  precautions  involve 
a  greater  outlay.  This,  taken  together  with  the  cost 
of  the  transformers,  renders  the  alternating  system  less 
suitable  for  lighting  territory  near  the  lighting  station, 
than  the  low  tension  system. 

Depreciation  of  the  plant  is  also  a  subject  which 
must  be  considered,  and  it  is  evident  that  the  depre- 
ciation of  the  high  tension  system  with  its  transform- 
ers will  be  greater  than  with  the  low  tension  system, 
especially  if  bare  copper  wire  is  used  in  the  latter. 

Several  volumes  might  be  written  on  the  electrical 
end  of  the  power  plant,  but  as  we  are  more  interested 
in  the  steam  engineering  department,  will  therefore 
discuss  that  important  subject- 
In  taking  up  the  construction  of  a  power  plant  we 
are  confronted  with  two  facts:  the  building  is  fre- 
quently too  small  and  is  rarely,  if  ever,  too  large.  It 
is  very  seldom  tliat  it  is  protected  against  fire  or  any 
attempt  made  to  make  it  fireproof.  The  losses  sus- 
tained in  power  plants  through  fire  are  hard  to  esti 
mate,  because  of  heat,  moisture  and  dirt,  which  greatly 
impair  the  apparatus,  and,  although  the  injury  may  not 
be  apparent  at  the  time,  it  is  sure  to  develop  later  on 
when  the  plant  is  again  in  operation.  This  will  apply 
more  particularly  to  plants  equipped  with  electrical 
machinery. 

Another  point  is  that  of  ventilation.  The  cooler  and 
cleaner  the  condition  of  both  engine  and  dynamo,  the 
more  efficient  and  serviceable  is  their  operation ;  there- 
fore large  windows  are  desirable  and  generally  cost  less 
per  square  foot  than  the  average  wall.  In  construct- 
ing a  brick  building,  it  is  a  good  plan  to  build  20-inch 
brick  studs,  12  feet  apart,  putting  two  window  frames 
5  feet  in  width,  or  3,  40-inch  frames  in  each  panel, 
except  where  doors  are  located.  This  construction 
reduces  the  cost  of  the  building  and  favors  enlarge- 
ment. A  building  thus  constructed  having  a  truss  work 
in  sections  to  correspond,  is  easily  extended  at  the  two 
ends,  and,  as  an  increase  in  business  should  be  ex- 
pected, although  this  part  of  the  problem  is  frequently 
overlooked,  plans  should  be  made  for  enlarging  the 
plant  to  meet  the  increased  demands.  It  is  important 
that  sufficient  ground  area  be  secured  upon  which  to 
erect  the  building.  If  the  plans  have  been  arranged 
right,  after  the  first  plant  has  been  outgrown,  the  addi- 
tional land  will  allow  of  an  extension  of  the  building 
without  tearing  down  and  altering  the  old  part. 

In  single  floor  stations  the  boiler,  engine  and  dynamo 
as  well  as  all  the  shafting  should  be  placed  on  a  sepa- 
rate foundation  in  tlie  ground,  and  no  part  of  the 
building  should  be  used  to  support  any  piece  of  ma- 
chinery. It  should  be  remembered  that  the  building 
is  only  a  cover  for  the  protection  of  the  machinery, 
every  part  of  which  should  be  erected  as  if  tlie  building 
and  walls  did  not  exist. 

The  boiler  room  floors  should  be  of  cement  or  con- 
crete and  it  is  well  to  construct  a  sewer  drain  running 
from  each  pump,  heater  and  boiler.  In  building  the 
dynamo  foundation,  care  should  be  taken  to  see  that  it 
comes  above  the  floor  line,  and  that  the  floor  is  so  laid 
that  it  will  not  only  readily  drain  and  dry  after  scrub- 
bing, but  permit  of  washing  down  with  a  limited  sup- 
ply of  water.  When  the  engine  room  is  on  the  ground 
floor  it  is  a  good  plan  to  place  all  piping  to  it  below  the 
floor  line  providing  there  is  ample  room  for  easy  and 
immediate  access  to  all  piping,  valves  and  connections. 
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One  of  the  handy  and  necessary  devices  aroupd  the 
plant  is  the  lifting  jack.  A  traveling  crane  running 
over  each  piece  of  heavy  machinerv  is  very  desirable 
in  case  of  accidents  and  repairs,  wnile  in  smaller  sta- 
tions a  fixed  support  for  a  chain  and  tackle  will  an- 
swer. 

In  designing  a  power  plant  it  is  essential  that  the 
boiler  room  should  be  shut  off  absolutely  from  the 
engine  and  dynamo  room  by  a  fire  wall  of  the  neces- 
sary thickness.  ITie  connecting  doors  should  be  of 
iron. 


sible  and  advisable,  as  one  is  more  apt  to  get  a  harmo- 
nious outfit.  If  any  piece  of  machinery  fails  to  do  its 
work,  one  knows  where  to  place  the  blame,  and  the 
installation  will  proceed  more  rapidly  as  the  machinery 
will  be  shipped  in  the  order  in  which  it  is  needed. 

There  are  many  plans  that  can  be  utilized  in  the 
design  of  a  power  house.  Following  are  illustrated  a 
few  plans  which  will  perhaps  aid  some  engineer  in  ar- 
ranging his  machinery.  In  Fig.  i  the  plant  is  square 
the  engine  and  two  boilers  both  headed  in  the  same 
direction.    In  the  boiler  room,  are  shown  two  boilers 


h'O 


FIG.    1.     PLAN    OF  FACTORY    PLANT   CONTAINING   TWO   BOILERS,    AN    ENGINE    AND    THE    ORDINARY    AUXILIARIES. 


When  a  plant  has  been  completed  and  put  in  opera- 
tion a  comparative  test  of  efficiency,  of  the  boilers,  en- 
mes,  d3mamos  and  circuits,  should  be  made  annually. 
This  will  invariably  effect  a  saving  of  many  times  the 
cost  of  the  test  in  discoverit^  and  locating  any  un- 
known wastes  which  may  exist. 

When  purchasing  power  plant  machinery,  there  is  an 
advantage  in  buymg  the  engines,  boilers,  heaters, 
pomps,  pil»n&  etc.,  m>m  one  company  when  it  is  pos- 


in  battery,  with  a  smoke  connection  to  a  round  steel 
stack  resting  upon  a  brick  base  on  the  outside.  The 
feedwater  neater,  boiler  feed  pump,  also  the 
connections  from  the  pump  to  the  boiler  and  the 
stenm  line  from  the  boilers  to  the  engine  room  are 
shown,  as  are  the  headers  and  connections  over  the 
boilers.  As  will  be  seen,  there  are  two  doors  at  the 
rear  of  the  boilers,  one  between  the  boiler  and  engine 
rooms  and  one  to  the  outside.    There  is  one  midway  of 
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the  engine  entering  into  the  engine  room,  and  a  plen- 
tiful supply  of  windows  which  insures  a  well-lighted 
engine  room. 

Another  feature  of  this  plan  to  be  commended  is  the 
fact  that  the  boiler  setting  is  independent  of  the  fire 
room  walls.    This  allows  for  examination  of  the  brick 


cient  room  to  put  in  a  duplicate  boiler  plant  without 
disturbing  the  old  battery  of  boilers. 

The  same  fault  exists  in  the  engine  room;  if  addi- 
tional power  is  required  the  old  engine  must  be  re- 
placed by  a  larger  one  or  the  end  of  the  building  torn 
out  and  the  engine  room  enlarged.    Another  improve- 


FIG.  i.    RIGHT  HAND   SETTING  OF   ENGINE  AND   BOILERS.       FIG.    S.    LEFT   HAND    SETTING   OF   ENGINE   AND    BOILERS. 


work  on  all  sides  of  the  boilers  and  the  settings  of  the 
boilers  are  not  affected  by  the  severe  weather  of  the 
winter  months,  as  would  be  the  case  if  the  outside 
boiler  settings  and  the  fire  room  walls  were  one.  No 
provision  has  been  made,  however,  for  a  duplicate 
plant,  either  in  the  boiler  or  engine  room,  and  in  case 
more  boiler  capacity  were  needed  the  old  boilers  would 
have  to  be  removed  and  larger  ones  substituted,  thus 


ment  that  could  have  been  made  would  have  been  to 
place  the  engine  in  a  position  just  opposite  to  the  one 
which  it  occupies.  This  would  have  reduced  the  steam 
pipe  line  and  also  given  a  greater  distance  between 
centers  of  the  engine  flywheel  and  the  driven  wheel 
on  the  shaft,  but  a  right  hand-  engine  would  have  been 
necessary.  Another  improvement  would  have  been 
to  have  placed  the  pump  in  the  engine  room,  where 


-m  n.- 


FIG.    4.     A    FLAN    WHICH    ALLOWS    FOR    DUPLICATE    INSTALLATION. 


causing  a  shutdown,  or  the  building  would  have  to  be 
enlarged  in  order  to  set  in  two  more  boilers,  the  rear 
ends  of  which  would  be  next  to  the  engine  room  parti- 
tion. If,  in  the  first  place,  the  boilers  had  been  set  at 
right  angles  to  their  present  position  and  the  building 
made  a  few  feet  longer,  there  would  have  been  suffi- 


it  would  have  been  kept  clean  and  free  from  the  dust 
of  the  fire  room.  Figs.  2  and  3  show  a  right  and  left 
hand  setting  of  engine  and  boilers. 

In  Fig.  4  is  shown  a  plant  arranged  for  a  duplicate 
installation.  As  will  be  seen  it  consists  of  one  boiler 
and  one  high-speed  engine  connected  to  two  electric 
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liines.  In  this  instance  space  has  been  allowed  for 
her  boiler  in  the  boiler  room,  and  a  duplicate  set 
le  engine  room.  The  length  of  the  station  is  50 
and  Sie  width  30  feet,  but  if  only  one  boiler  and 


sion  has  been  made  in  case  a  new  boiler  is  later  on 
installed. 

There  is  one  objection  to  this  plan.    If  another  boiler 
is  placed  in  the  fire  room  it  will  be  necessary  to  pro- 


PIG.   6.    THIS  PLAN  ALLOWS  FOR  DUPLICATE  BOILERS,   ENGINES   AND    GENERATORS. 


:ne  are  to  be  installed,  the  length  of  the  building 
be  reduced  to  28  feet.  By  looking  at  the  plan  it 
be  seen  that  the  pump  and  heater  are  placed  in 
engine  room  out  of  the  way  of  the  dust  and  dirt 
di  is  always  present  in  the  boiler  room.  This  plan 
rides  for  sufficient  lighting  by  means  of  windows 


vide  another  stack.  If  in  the  first  place  a  stack  large 
enough  for  two  boilers  had  been  erected  on  the  out- 
side of  the  building  at  the  end,  and  the  boiler  uptake 
connected  to  the  chimney  by  means  of  a  flue  running 
the  length  of  the  boiler  room,  in  installing  a  new 
boiler,  it  would  only  be  necessary  to  connect  it  to  the 


FIG.   6.    A   COMMON   TYPE   OF   PLANT   HAVING   NO   PARTICULAR   FEATURE   OF   MERIT. 


doors  and  allows  room  to  work  around  the  engine 
ase  of  breakdowns  and  repairs.  The  boiler  has 
nent  space  between  the  setting  and  the  fire  wall 
ermit  examination  and  repairs.    The  same  provi- 


old  smoke  flue.  The  doors  at  the  end  of  the  fire  room 
would  have  been  improved  if  they  had  swung  out.  As 
they  are,  if  another  boiler  is  added  one  side  of  the 
door  will  swing  against  the  boiler  front.    Furthermore, 
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FIG.    r.    THS   EVANS    SYSTEM   OF   DRIVING,   WHICH    HAS  BEEN    DISPLACED    BY    THE    DIRECT    CONNECTED    UNIT. 


FIG.    8.      PLAN   OF   PLANT    CAPABLE   OF   DOUBLING    ITS   CAPACITY,    THE    DOTTED    LINES     SHOWING   THE    DUPLICA 

TION. 
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he  coal  supply  is  naturally  kept  in  front  of  the  two 
ers,  the  doors  cannot  open  wide  because  of  the  coal 
.  It  is  always  a  good  plan  to  have  the  fire  room 
TS  open  outward,  as  they  can  be  opened  regardless 
(vhat  may  be  piled  on  the  floor  on  the  inside. 
'ig.  5  shows  a  plant  designed  more  as  that  in  Fig, 
hould  have  been.  It  will  be  seen  that  a  dupli- 
;  plant  has  been  provided  for,  with  ample  space  for 

machinery  with  the  exception  of  the  feed  pump 
ich  comes  directly  in  front  of  the  engine  cylinder 
d.  The  pump  could  also  have  been  nearer  the 
ter  with  advantage.    A  commodious  area  has  been 

in  front  of  the  boilers  for  firing  space,  and  there 
imple  room  for  the  coal  bins. 
There  is  one  objection  to  this  plan.  The  boilers  are 
ited  below  the  engine  room,  which  makes  it  neces- 
Y  for  those  in  charge  to  do  considerable  running  up 
I  down  stairs.  There  is  this  advantage,  however, 
t  the  coal  bins  can  be  filled  by  means  of  the  coal 
Ite  from  the  street  level  above,  and  also  that  there 


erator  was  carrying.  The  pump  and  heater  are  placed 
in  die  fire  room,  but  it  would  have  been  better  to 
have  had  them  located  in  the  engine  room  away  from 
the  dust  and  dirt  and  under  the  engineer's  supervision. 
In  this  case  they  would  not  have  required  moving 
if  another  boiler  was  put  in  place.  There  would, 
however,  have  been  this  disadvantage:  the  fireman 
would  have  been  obliged  to  go  into  the  engine  room 
every  time  the  speed  of  the  pump  was  changed. 

This  plant  would  doubtless  have  been  more  satis- 
factory if  the  stack  had  been  built  next  to  the  outside 
boiler  and  the  flue  caps  connected  to  it,  rather  than 
having  one  stack  for  both  boilers  placed  centrally  be- 
tween them.  As  will  be  seen,  if  another  boiler  is 
put  in  place,  it  will  be  necessary  to  either  get  a  new 
stack  for  the  new  boiler  or  increase  the  size  of  the 
old  one.  Another  improvement  in  this  plant  would 
have  been  a  larger  space  for  coal  storage  in  front  of 
the  boilers  and  this  is  a  feature  which  is  often  neg- 
lected and  which  is  a  very  important  one.    In  this  plant 


THIS    PLAN    ALLOWS    FOR    ADDITIONAL    BOILERS     WITHOUT     EX'i 
BREECHING.      ALSO    CONVENIENCE    OF    COAL 


SIVE     ALTERATION 
•ELIVERV. 


OF     THE     SMOKE 


W^  little  likelihood  of  water  coming  over  into  the 
ine  cylinders,  as  the  engines  are  so  high  above  the 
:er  level.  It  will  be  noticed  that  the  doors  in  the 
room  are  of  the  sliding  type,  which  eliminates  the 
BCtion  of  the  swinging  doors  mentioned  in  Fig.  4. 

m  entirely  diflferent  type  of  power  plant  is  shown  in 
'.  6.  In  this  plant  no  thought  has  been  given  to  a 
licate  set,  and  the  only  thing  that  can  be  done  in 
5  of  increase  in  business  will  be  to  put  in  one  extra 
cr  and  increase  the  size  of  the  engines  when  they 
sme  overloaded.  In  this  plant  it  was  figured  that 
economy  of  the  Corliss  engine,  with  shafting,  was 
Iter  than  that  of  the  high-speed  engine  belted  direct, 
this  instance  the  generator  was  put  on  the  high- 
xl  engine,  as  shown,  and  used  for  day  service. 

here  is  a  question  right  here  as  to  whether  it  would 
have  been  advisable  to  extend  the  shafting  and  run 
generator  from  the  Corliss  engine,  although  this 
Ud,  of  course,  depend  upon  the  load  which  the  gen- 


the  engine  roi  floor  is  considerably  higher  than  that 
of  the  fire  ro{  which,  while  it  prevents  the  liability 
of  water  beinj  >  irried  over  into  the  engine,  makes  it 
rather  inconvenunt  for  the  engine  room  force. 

It  sometimes  happens  that  the  space  which  is  avail- 
able for  a  lighting  or  power  plant  is  so  restricted  that 
it  is  impossible  to  construct  the  plant  along  ordinary 
lines.  In  Fig.  7  is  shown  a  plant  using  what  is  known 
as  the  Evans  system  of  driving  dynamos.  There  is 
space  provided  for  a  duplicate  boiler  and  engine  set 
which  would  not  have  been  available  had  the  engine 
been  turned  so  as  to  stand  lengthwise  of  the  engine 
room  and  the  ordinary  method  of  belting  used.  In  this 
instance,  however,  by  belting,  as  shown  by  the  engine 
outline  at  the  left,  the  desired  object  is  accomplished 
without  loss  of  very  much  space.  This  method  of  belt- 
ing does  not  give  the  belt  contact  that  is  obtainable  in 
the  ordinary  way,  but  by  looking  at  the  dotted  lines 
one  can  see  the  floor  space  which  is  saved  by  using 
this  method  of  belt  transmission.     Direct  connected 


14 


ENGINEERS'  REVIEW 


May,  1905 


units  have  taken  the  place  of  this  system  to  a  great 
extent. 

Fig.  8  shows  a  station  which  is  designed  with 
the  provision  for  readily  doubling  the  capacity  without 
rearrangement  or  rebuilding  of  any  apparatus  or  ma- 
chinery. It  will  be  seen  that  the  boilers  are.  the  water 
tube  type  which  are  adapted  to  a  low  grade  of  fuel. 
Liberal  space  is  provided  in  the  dynamo  room  beyond 
the  necessary  requirements,  which  is  a  good  thing  when 
it  can  be  afforded.  The  dotted  line  shows  the  plans 
for  the  additional  plant  when  it  is  required. 

In  Fig.  9  is  shown  another  style  of  plant  which 
is  suitable  for  electric  lighting.  This  plan  is  de- 
signed with  the  idea  of  further  increase  in  business. 
Coal  is  delivered  to  the  boiler  room  direct  from  the 


as  a  duplicate  set  in  the  engine  room.  When  an  en- 
gine is  guaranteed  to  regulate  within  2  per  cent  for 
all  the  dianges  of  load  and  steam  pressure  and  to  de- 
liver an  indicated  horsepower  for  every  20  pounds  of 
water,  running  noncondensing  with  125  pounds  steam 
pressure  to  the  square  inch,  it  shows  almost  as  good 
results  as  are  obtained  anywhere  at  the  present  time. 
The  above  was  guaranteed  of  the  plant  shown  in 
Figs.  10  and  11,  the  latter  being  a  side  view.  The 
boilers  are  of  the  Heine  water  tube  type  and  were  put 
in  place  with  a  guarantee  of  70  per  cent  combined 
boiler  and  furnace  efficiency,  which  is  equivalent  to 
an  evaporation  of  about  8  pounds  of  water  per  pound 
of  coal.  As  will  be  seen,  the  boiler  room  is  located  at 
a  much  lower  level  than  the  engine  room,  which  per- 
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FIG.    10.     PLAN   VIEW   OF   MODERN   FACTORY   PLANT   CONTAINING  DIRECT   CONNECTED   UNIT. 


cars  through  the  coal  chutes.  The  engine  room  is  am- 
ply lighted  and  ventilated  by  the  numerous  windows. 
Here,  as  in  other  plants  where  room  for  an  increase 
in  the  boiler  capacity  has  been  provided,  the  smoke 
breeching  should  be  made  large  enough  in  the  first 
place  to  take  care  of  all  the  additional  boilers  which 
may  possibly  be  required. 

In  Fig.  10  is  shown  the  plan  view  of  a  factory  power 
plant  with  the  engine  direct  coupled  to  a  generator 
which  furnishes  current  for  motors  distributed  at  con- 
venient places  throughout  the  factory.  This  is  prob- 
ably one  of  the  most  economical  as  well  as  convenient 
forms  of  power  plant,  eliminating  as  it  does  all  belt- 
ing and  losses  of  belt  slipping,  together  with  the  space 
which  must  of  necessity  be  taken  up  when  belt  drive 
is  used.  The  piping  connections  over  the  boilers  show 
that  provision  has  been  made  for  expansion  and  con- 
traction.   Space  is  provided  for  another  boiler  as  well 


mits  of  the  gravity  return  from  the  heating  system  of 
the  building. 

Another  plant  is  shown  in  Fi^.  12  and  13,  Fig.  12 
being  a  sectional  view  of  the  typical  power  plant  whidi 
is  used  in  the  cotton  mills  of  the  East  and  South,  rang- 
ing in  size  from  700  to  1,500  and  2,000  horsepower. 
It  has  been  shown  that  the  location  of  the  boiler  and 
engine  rooms  in  relation  to  each  other  may  greatly 
increase  or  decrease  the  first  cost  as  well  as  the  effi- 
ciency of  the  plant.  It  is  the  custom  in  this  type  of 
plant  to  place  the  boilers  and  engines  in  parallel  rows, 
when  they  are  located  in  one  building  as  shown, 
with  a  wall  between,  with  the  cylinders  of  the  en- 
gines next  to  the  rear  of  the  boilers.  This  is 
a  very  good  arrangement,  especially  when  there  is  a 
likelihood  of  an  enlargement  of  the  plant  in  the  future. 
By  this  means  a  neat  and  substantial  steam  connection 
can  be  made  between  the  boilers  and  engine  at  a  low 
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FIG.  11.  ELEVATION  OF  FACTORY  POWER  PLANT  SHOWING   PIPING. 
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FIG.    12.     POWER   PLANT   COMMONLY   INSTALLED   IN   COTTON   MILLS. 
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cost  and  at  the  same  time  all  due  allowance  can  be 
made  for  expansion  and  drainage  of  the  steam  main. 
As  a  general  rule,  long-turn  bends  are  used  between 
the  boilers  and  steam  drums  and  between  the  steam 
drum  and  the  engine. 

It  will  be  noticed  that  both  the  high  and  low  pres- 
sure cylinders  are  connected  to  the  steam  drum,  which 
allows  the  low  pressure  cylinder  to  use  live  steam  at  a 
high  pressure  in  case  of  accident  to  the  high  pressure 
cylinder.  By  this  means  the  engine  can  be  operated 
giving  out  half  its  usual  horsepower.  The  method  of 
supporting  the  drum  over  the  boilers  is  shown  in  Fig. 
12,  also  the  connections  of  the  boiler  and  engine,  which 
aOow  for  expansion.  The  arrangement  of  »haust  pip- 
ing between  the  high  and  low  pressure  cylinders  shown 
IS  common,  but  the  arrangement  of  piping  the  ex- 


needed  when  the  full  equipment  is  m  place.  There 
will  be  9  boiler  feed  pumps,  and  10  closed  feedwater 
heaters.  In  this  installation  36  boilers  are  fitted  for 
hand  firing  and  16  with  stokers.  The  piping  system  ii 
the  result  of  much  study  and  it  has  bwn  the  aim  of 
the  designers  to  arrange  all  valve  fittings,  etc.,  about 
the  center  line  of  each  section  so  that  a  perscm  familiar 
with  any  one  section  will  be  able  to  go  to  any  other 
section  and  find  any  given  valve  in  the  same  relatin 
position  to  the  others. 

The  power  plant  is  divided  into  6  sections,  the  first 
5  sections  being  alike,  with  the  exception  of  the  fourdi, 
which  is  the  turbine  section.  The  large  reciprocating 
engines  are  of  8,000  horsepower  capacity  each,  whfle 
the  four  turbine  units  will  each  generate  1,250  kilo- 
watts.   The  capacity  of  the  whole  plant  will  be,  when 
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FIG.    18.      PLAN   VIEW   OF   FIG.   18. 


haust  from  the  low  pressure  cylinder  to  the  atmos- 
phere and  condenser  is  a  later  method  which  is  coming 
into  favor.  Fig.  13  shows  that  both  cylinders  can  be 
run  at  high  pressure  if  required,  and  that  the  exhaust 
from  both  cylinders  can  be  passed  either  through  the 
condenser  or  direct  to  the  atmosphere.  The  high  pres- 
sure cylinder  can  be  run  non-condensing  and  the 
exhaust  used  for  heating  purposes,  while  the  low  pres- 
sure cylinder  can  be  run  at  the  same  time  with  live 
steam,  but  condensing.  The  piping  of  the  auxiliaries, 
their  location  and  the  different  connections  are  also 
shown. 

It  seems  fitting  to  bring  this  article  on  power 
plant  plans  to  a  close  by  producing  a  plan  or  cross 
section  of  the  largest  generating  plant  probably  in  the 
world,  that  of  the  Interborough  Rapid  Transit  Co.  of 
New  York.  This  plant,  Fig.  14,  has  been  described 
in  the  Review  and  in  all  other  engineering  journals, 
therefore  but  little  space  will  be  devoted  to  it  here. 
The  steam  generating  system  will  consist  of  72  boilers 
and  accessories,  and  24  Green  economizers  will  be 


complete,  130,000  horsepower,  which  will  undoubtedly 
make  it  the  largest  power  plant  in  the  world. 


To  find  the  quantity  of  water  elevated  in  one  minute 
running  at  loo  feet  of  piston  speed  per  minute.  Square 
the  diameter  of  the  water  cylinder  in  inches  and  multi- 
ply by  4.  Example :  Capacity  of  a  5-inch  cylinder  is 
desired.  The  square  of  the  diameter  (5  inches)  is  25, 
which,  multiplied  by  4,  ^ves  100,  the  number  of  gal- 
lons per  minute  (approximately). 


The  Engineering  and  Mining  Journal  is  authority 
for  the  statement  that  there  is  as  much  energy  in  one 
ton  of  coal  as  40,000  laborers  exert  in  a  day  of  10 
hours.  At  present,  however,  according  to  the  sanK 
authority,  only  i-io  of  this  force  is  utilized  in  the  steam 
engines  which  consume  the  coal.  Yet  the  cost  of  doing 
certain  work  of  the  crudest  kind  is  about  1,000  times  as 
much,  if  human  muscle  is  used,  as  it  is  if  the  work  is 
done  by  a  steam  engine. 


ENGINES. 

\n  engine  is,  it  is  needless  to  say,  of  the  utmost  im- 
tance.  Unlike  the  boiler,  the  selection  of  an  engine 
lot  dependent  upon  local  conditions,  the  service  for 
ich  it  is  required  being  the  main  consideration.  The 
rket  offers  such  a  large  variety  of  engines  of  differ- 
types,  all  of  which  have  their  distinctive  features 
re  or  less  valuable,  that  it  is  difficult  to  pick  any 
S  particular  engine  as  being  better  adapted  to  a  cer- 
1  plant  than  another  without  entering  into  the  par- 
Jars  of  the  construction  which  we  cannot  do  here. 
t  do  not  refer  to  the  type  of  engine,  for  it  is  well 
pwn  that  the  high,  medium  and  low  speed  engine 
h  is  better  adapted  to  certain  kinds  of  work. 
rhe  selection  of  an  engine  is  not  the  only  important 
tor  relating  to  it.  Its  location  in  the  plant  in  re- 
id  to  the  boiler,  light  and  room  to  get  around  it  for 


are  such  that  very  little  can  be  learned  from  their  rec- 
ords which  will  help  in  the  solution  of  the  problem. 
The  load  factor  is  uncertain  in  most  cases,  and  the 
condition  of  the  other  machinery  also.  The  large 
amount  of  steam  piping  which  is  necessarily  kept  alive, 
but  is  not  used  to  its  full  capacity,  is  with  other  poor 
conditions,  the  reason  for  the  very  unsatisfactory  re- 
sults which  many  power  plants  show  in  pounds  of  coal 
per  horsepower  generated. 

The  high  speed  engine  with  a  short  stroke  gives  a 
higher  mean  effective  pressure  in  the  cylinder  and 
that  in  combination  with  the  quick  stroke,  reduces  the 
condensation  in  the  cylinder  to  a  minimum.  In 
so  far  as  this  takes  place  the  high  speed  engine  has  the 
advantage  over  the  low  speed-  engine.  It  is  not  prac- 
tical to  make  a  high  speed  horizontal  engine  of  large 
size,  and  if  the  horizontal  engine  is  fitted  with  Corliss 
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:on  and  repairs  are  all  important.  In  large  plants 
lere  many  engines  are  employed  this  is  especially 
sired  and  the  most  modem  plants  are  designed  with 
these  points  well  to  the  front, 
ft  is  evident  as  one  surveys  the  electric  power  sta- 
ti  6eld  that  in  America  the  low  speed  type  of  en- 
le  is  almost  exclusively  used,  although  there  are 
dons  operating  with  high  speed  engines.  The  con- 
sion  is  that  both  the  high  and  low  speed  engines  are 
table  for  this  purpose,  although  the  low  speed  en- 
is  given  the  preference. 
t  is  not  the  purpose  of  this  paper  to  discuss  the 
rits  of  any  engine,  but  it  is  a  fact  that  if  one  goes 
iside  of  electrical  engineering  and  compares  the 
ults,  from  the  engine  point  of  view  only,  he  will 
1  that  the  low  speed  engine  still  holds  the  record  for 
r  steam  consumption.  The  conditions,  however,  un- 
•  which  engines  in  most  electric  power  plants  operate 
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valves,  it  is  much  better  drained  than  the  vertical  en- 
gine, either  high  or  low  speed.  The  wear  of  the  pis- 
ton is  greater  in  the  horizontal  engine  than  in  the 
vertical  type,  but  this  is  reduced  a  great  extent  by 
having  tail  rods,  and  the  actual  amount  of  wear  which 
does  take  place,  is  largely  due  to  the  material  of  which 
the  cylinder  and  piston  are  composed.  In  a  well  de- 
signed engine  of  good  proportions  this  wear  is  not  ex- 
cessive. It  is  not  uncommon  to  find  engines  which 
have  been  run  for  more  than  15  years  without  having 
the  cylinder  rebored. 

In  choosing  between  high  and  low  speed  engines, 
the  fact  that  the  high  speed  engine  requires  more 
watching  and  more  oil,  as  well  as  repairs,  than  the 
slow  speed  engine  should  be  remembered. 

Undoubtedly  the  reciprocating  engine  of  the  future 
will  be  of  slow  speed  type,  operating  condensing  of 
either  the  vertical  or  horizontal  type. 
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The  horizontal  slow  speed  engine  is  undoobtedly 
stated  for  long  runs,  and  does  away  yritb  the 
necessity  for  having  steam  pipes  in  the.  engine  room 
above  the  floor,  whidi  enables  the  steam  piping  to  be 
reduced  to  a  minimum  By  adopting  this  method,  the 
difficulties  of  steam  piping  can  be  overcome,  and  the 
engine  kept  neat  and  dean.  Free  use  of  the  traveling 
crane  from  one  end  of  the  engine  room  to  the  other  is 
also  permitted. 

Another  point  is  that  the  engine  can  be  kept  dean 
at  a  minimum  expense  and  trouble  and  the  repairs  will 
be  found  to  be  reduced  to  the  lowest  possible  figure, 
and  more  so  if  the  valve  gear  be  of  the  Corliss  type. 
Another  point  in  favor  of  the  horizontal  slow  i^eed 
engine  is  that  it  is  easily  accessible  for  repairs.  This 
also  applies  to  the  generator,  which  in  large  units  is 
direct  connected.  Here  is  where  the  horizontal  engine 
has  the  advantage  of  the  vertical  engine,  because  when 
any  repairs  are  necessar>-  to  the  generator  of  a  vertical 
engine,  in  order  to  remove  the  upper  half  of  fbe  fidd 
magnet  ring  or  to  get  at  any  important  part  of  the 
generator,  the  engine  must  be  dismantled  to  a  certain 
extent  In  some  instances  this  means  that  it  must  be 
practically  rebuilt  If  the  engine  is  inconvenient  to  get 
at  the  cost  of  the  repairs  will  be  hig^  and  the  time 
expended  lengthy. 

The  question  of  condensation  is  of  great  importance, 
and  considerable  stress  is  laid  upon  cylinder  conden- 
sation by  some  engineers  while  the  condensation  in 
the  steam  pipes  which  is  more  easily  avoided  than  that 
in  the  cylinder  of  the  engine  and  amounts  to  many 
times  more,  is  often  given  but  little  consideration. 

In  large  plants  the  question  of  whether  the  cylinders 
shall  be  compound  or  triple  expansion  must  be  deter- 
mined by  the  conditions  under  which  the  engine  will 
operate.  In  some  plants  it  would  be  ad\-isable  to  have 
both,  but  the  triple  expansion  engine  has  no  particular 
advantage  unless  it  can  be  fully  loaded  at  all  times. 

In  the  smaller  plants  the  t\i-o  prindpal  factors  to  be 
considered  in  choosing  an  engine  are  the  first  cost  and 
economy  of  operation.  Where  a  small  amount  of 
power  is  required  or  the  power  is  to  be  intermittent, 
an  inexpensive  engine  will  often  do  as  well  as  an  ex- 
pensive engine.  Where  the  cost  of  power  is  high,  and 
a  large  item  in  the  operating  expenses,  and  where  the 
plant  is  to  operate  continually,  it  is  folly  to  get  any 
but  the  best  engine.  It  should  be  remembered  that 
the  simple  slide  valve  engine  is  as  useful  in  some 
o'ants  and  answers  the  purpose  better  than  would  a 
high  class  compotmd  condensing  engine.  This  is  true 
in  spite  of  the  fact  that  the  former  frequently  uses  40 
or  50  pounds  of  steam  per  horsepower  hour  to  18 
pounds  required  by  the  latter. 

When  the  load  is  reasonably  uniform  the  compound 
engine  will  give  better  satisfaction  than  the  simple 
engine:  but  with  a  fluctuating  load  the  simple  engine 
is  to  be  preferred,  because  it  governs  better  and  is 
usually  as  economical.  The  first  cost  is  also  less  and 
the  expense  of  maintenance  not  so  much,  as  two  cyl- 
inders r.atura'.ly  require  more  attention  than  one. 

.\  condensing  engine  will  pay  well  if  the  water  is  not 
too  expensive,  but  with  the  aid  of  cooling  towers  the 
cost  of  condensation  can  be  reduced  where  city  water 
is  used.  It  is  rr.uch  more  expensive,  however,  because 
it  reqiiires  ccr.der.s^rs  and  steam  jacketing,  which  also 
raise  the  cost  of  maintenance. 

The  cost  of  steam  plants  varies,  of  course,  with  dif- 


ferent locations,  but  the  cost  can  be  computed  to  i 
tain  extent  by  using  approximate  figures.  Fo 
stance,  the  different  kinds  of  boilers  can  be  basi 
a  certain  cost  per  horsepower.  Horizontal  r 
boilers  can  be  %ured  as  costing  from  $9  to  $i< 
horsepower;  vertical  boilers  at  from  $10  to  $i: 
horsepower  and  water  tube  boilers  from  $15  to  $1 
horsepower.  The  practice  of  purchasing  boilers 
much  per  horsepower  is  misleading.  A  better  v 
to  pay  so  much  per  square  foot  of  heating  sn 
which  averages  about  $1  per  square  foot 

In  the  purchase  price  of  a  steam  engine,  th( 
per  horsepower  within  certain  limits  diminishes  i 
engine  increases  in  size.  It  has  been  estimatec 
the  cost  of  the  complete  steam  plant  is  from  $45  1 
per  horsepower  for  high  speed  plants,  and  fnx 
to  $75  per  horsepower  for  Corliss  plants.  This 
not  include,  however,  the  cost  of  railway  f: 
charges.  The  following  condensed  estimate  0 
cost  of  a  plant  with  a  100  horsepower  simple  no 
densing  engine  was  made  by  a  weQ-known  c 
building  company : 

100  horsepower  simple  noncondensing  engine, 

on  cars 4 

Freight  to  destination,  estimated  at 

Cartage  and  placing  in  position,  about  $5.15  per 

ton   

Foundation  and  masonrj- 

Boiler,  100  horsepower 

Freight  on  boiler 

Handling  boiler  

Boiler  foundation '. 

Erection  of  boiler  brick  work,  15,000  red  brick  at 

$13  per  thousand,  laid 

1,500  fire  brick  at  §40  per  thousand,  laid 

Steam  pmnp  

Brass  tube  feed  water  heater 

Pipe  connections,  steam,  exhaust  and  water  pipe 

These  estimates  are  based  on  the  supposition  th 
distance  between  the  engine  and  boiler  is  not 
than  20  feet,  that  the  water  supply  is  brought  ini 
engine  room,  and  that  the  exhaust  is  not  carried 
than  20  feet  from  the  outside  of  the  engine 
Other  items  are  as  follows : 

Pipe  covering  for  all  steam  pipes 

Stack  for  boiler  ( iron) 

Erecting  stack  (this  cost  varies) 

Labor  in  handling  heavj-  pieces 

Other  items  may  be  added,  such  as  railwa 
penses  and  board  for  the  erectors  and  it  is  s 
add  for  contingent  expenses  from  5  to  10  per 

For  a  compound  condensing  plant  a  loo  horse] 
compound  engine  would  cost  $1,600  with  an  addi 
cost  of  $300  for  a  jet  condenser.  In  installing  a 
pound  engine  it  should  be  borne  in  mind  that  th 
of  the  boiler  would  be  reduced  and  also  the  firs 
price  about  10  per  cent.  This  would  also  make 
duction  in  the  cost  of  freight  hauling  and  mai 
There  would  also  be  a  slight  cost  in  the  matter  of 
pumps,  heaters  and  pipes,  which  is  too  sm; 
make  anv  great  difference  in  the  net  amount  I 
be  fairly'  estimated  that  the  cost  of  feed  pumps, 
is  a  comparatively  small  item,  is  from  50  cents 
per  horsepower.  The  ordinary  dosed  heater  1 
'  j  square  foot  of  heating  surfoce  per  rated  horse 
costs    from    75    cents  to  $i  per  horsepower. 
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:e  of  the  ordinary  jet  condenser  with  connecting 
ss  may  be  taken  as  from  $750  to  $2,000  for  engines 
ying  from  300  to  2,000  horse  power.  Thus  the 
nuU  for  condensers  would  be,  cost  =  500  +  i-o 
sepower  dollars,  or  $500  plus  $1  for  each  horse- 
/er  of  the  engine.  The  expense  of  piping,  of 
rse,  depends  upon  local  conditions  and  no  general 
mate  can  be  given.  In  deciding  upon  which  will 
the  most  economical  plant  for  any  service  it  is 
essary  to  consider  the  relative  daily  expenses,  the 
icipal  items  of  which  will  be  fuel,  oil,  waste  and 
:er,  together  with  the  usual  attendance,  repairs,  de- 
ciation,  insurance,  taxes  and  interest.  The  cost  of 
I  will  of  necessity  vary  from  $1.25  per  ton  to  $4.10 
.  sometimes  more,  and  although  the  average  is  often 
en  as  low  as  $2  per  ton  it  is  doubtful  if  this  is  a 

estimate  for  the  general  run  of  steam  plants. 
Vith  the  ordinary  simple  noncondensing  steam  plant 
ife  estimate  is  30  pounds  of  dry  steam  and  5  pounds 
•xsaX  per  horsepower  with  slack  coal,  although  there 

many  noncondensing  engines  which  would  show 

consumption  of  steam  as  well  as  coal.  With  com- 
nding  engines,  the  coal  consumption  can  be  re- 
ed to  about  3  pounds  while  the  steam  consumption 
lid  be  reduced  to  20  pounds  per  horsepower  hour 

a  boiler  5^  th«»  nominal  horsepower  will  generally 
sufficient  if  steam  is  not  used  for  other  purposes. 
\  cost  of  attendance  will  depend  upon  the  size  of 
plant,  the  larger  the  plant  the  less  will  be  the  cost. 
:h  coal  fired  by  hand  200  horsepower  is  the  maxi- 
n  amount  that  one  fireman  can  attend  to  with  any 
ree  of  efficiency,  but  with  the  mechanical  stoker 
i  possible  to  reduce  the  labor  expense  ^  in  large 
Its.  This  however  varies  with  different  plants. 
;  cost  of  engine  attendance  is  greater  for  higher 
ids  and  is  increased  by  the  introduction  of  com- 
nding  or  condensing  engine, 
'he  item  of  oil  and  waste  is  very  small  in  well 
laged  plant»,  but  is  an  item  which  should  not  be 

sight  of.  The  cost  of  water  is  alsp  a  slight  ex- 
se  unless  city  water  is  used.    The  customary  rate 

manufacturing  establishments  in  cities  is  40  cents 

1,000  cubic  feet,  which  amounts  to  Yi  cent  per 
er  horsepower  per  hour  for  a  noncondensing  en- 

"he  common  practice  has  been  to  allow  10  per  cent 
depreciation,  interest  on  investment  and  main- 
mce  This  is  too  little  and  if  12  per  cent  were  al- 
ed  it  would  be  a  safer  margin  to  figure  on.  In 
:e  instances  the  life  of  an  engine  is  based  at  from 

0  25  years,  but  in  the  rapid  development  of  electri- 
transmission  the  life  of  an  engine  has  been  reduced 

it  is  discarded  at  from  10  to  15  years  after  being 
into  operation.    The  usage  it  receives  has  a  good 

1  to  do  with  its  life,  but  the  prevailing  custom  of 
ly  is  to  get  all  out  of  an  engine  there  is  in  it  in  the 
t  possible  time,  because  an  idle  engine  is  a  losing 
position. 


'o  find  the  capacity  of  a  cylinder  in  gallons.  Multi- 
ng  the  area  in  inches  by  the  length  of  stroke  in 
les  will  give  the  total  number  of  cubic  inches :  divide 
amount  by  231  (which  is  the  cubical  contents  of  a 
5.  gallon  in  inches),  and  the  product  is  the  capacity 
:allons. 


ISOLATED  ELECTRIC  PLANTS. 

The  economy  of  isolated  electric  lighting  plants  is 
based  entirely  upon  local  conditions.  One  collection  of 
reports  from  cities,  towns  and  private  parties  owning 
their  electric  lighting  plants  may  indicate  that  isolated 
plants  are  to  be  recommended,  while  another  collec- 
tion of  reports  will  as  surely  indicate  that  such  a  project 
is  undesirable.  This  variation  of  reports  is  due  to  the 
fact  that  a  large  number  of  isolated  plants  are  operated 
in  a  slipshod  manner,  which,  together  with  the  diflFer- 
ence  in  local  conditions  will  in  some  instances  make 
the  cost  of  operation  in  one  particular  plant  greater 
than  another.  This  is  one  of  the  reasons  why 
it  is  a  matter  of  conjecture  as  to  whether  elec- 
tricity can  be  generated  under  such  conditions, 
cheaper  than  it  can  be  obtained  from  a  central 
station.  It  must  be  remembered  that  the  isolated 
plant  does  not  necessarily  mean  one  situated  in  the 
outskirts  of  some  large  town  or  small  city.  It  in- 
cludes the  plants  which  are  situated  in  hotels,  office 
buildings  and  apartment  houses  which  furnish  their 
own  power  for  lighting,  elevators,  etc.,  instead  of 
buying  it  from  a  central  station. 

Very  few  of  the  small  isolated  plants  keep  a  record 
or  have  reliable  figures  showing  the  various  conditions 
of  operation.  In  fact  it  may  be  said  that  a  correct 
knowledge  of  the  electrical  output  of  many  of  these 
plants  is  not  known,  as  no  readings  are  obtained  from  , 
the  watt  meters  or  ammeters. 

Every  engineer  who  has  had  experience  in  electric 
lighting  knows  that  the  only  proper  way  to  fig^ure  the 
output  of  a  plant  in  kilowatt  hours  at  the  switch 
board,  is  from  the  readings  of  the  watt  meter  and 
ammeter,  which  should  be  taken  at  least  once  an  hour, 
while  every  15  minutes  or  half  hour  would  be  prefer- 
able. 

From  the  first  electric  lighting  grew  in  popular 
favor  on  account  of  its  manifold  advantages,  and  as  the 
cost  of  production  diminishes  its  use  is  extending  at 
an  ever  increasing  rate  and  without  doubt  when  the 
price  has  been  sufficiently  reduced  it  will  be  universally 
used  as  an  illuminant.  Important  as  electric  lighting 
is,  the  use  of  electrical  motive  power  will,  to  all  appear- 
ances, eclipse  it  in  importance.  Already  small  users* 
of  power  are  adopting  it  wherever  available,  while 
large  factories,  requiring  hundreds  of  horsepower  to 
operate,  are  driven  by  its  means. 

In  order  to  design  and  operate  an  electric  lighting  or 
power  station  successfully,  a  most  liberal  education 
and  a  knowledge  of  almost  every  kind  of  engineering 
is  required.  There  must  be  a  solid  groundwork  of 
mathematics,  general  physics  and  chemistry,  as  well 
as  a  thorough  training  in  steam  and  mechanical  en- 
gineering and  in  electrical  science.  To  all  this  knowl- 
edge, which  can  be  acquired  by  persistent  study,  must 
be  added  tact  and  ability  to  manage  men  which  comes 
only  by  intuition  unless  it  can  be  learned  by  experi- 
ence. 

When  the  establishment  of  an  electric  lighting  and 
power  plant  has  been  decided  upon,  many  points  must 
be  considered,  among  the  first  of  coiirse  being  the 
choice  nf  a  site  for  the  geneml  works.  Then  comes  the 
system  of  generntion  and  distribution  to  be  adopted, 
which  is  detennined  usuallv  hv  the  macrtiitiide  of  the 
installation.  One  thing  to  be  borne  in  mind  is  that  the 
'indertnkir.g   should   be   so   designed   and   carried   out 
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that  not  only  shall  it  be  a  financial  success  in  later  years 
but  that  it  shall  pay  its  way  from  the  very  first  and 
at  every  stage  of  its  development. 

One  of  the  greatest  faults  with  many  stations  is,  that 
they  have  been  designed  on  too  small  a  scale,  and  have 
to  have  extensive  alterations  and  replacements  after  a 
few  years  have  elapsed.  On  the  other  hand  there  have 
been  cases  where  a  plant  has  been  built  on  too  large 
a  scale,  causing  in  some  cases  complete  failure  to  the 
project  and  in  others,  years  of  operation  for  which 
there  has  been  no  remuneration. 


o 


FIG.   1.     PLAN   OF  PIPING   NOT   TO  BE   RECOMMENDED. 

It  is  much  wiser  to  lay  out  a  small  plant  that  will 
yield  a  good  return  on  the  capital  invested  than  it  is 
to  sink  a  large  sum  in  machinery,  a  large  portion  of 
which  stands  idle  for  some  years  and  not  be  able  to 
cover  working  expenses.  In  such  a  case  it  is  evident 
tfiat  the  plant  itself  defeats  any  possibility  of  reduc- 
ing the  cost  of  electricity  to  a  price  that  would  be  a 
•popular  fiffure,  because  of  the  extra  machinery  that 
must  be  kept  up. 

An  electric  light  plant  should  be  so  designed,  that 
reliability  and  a  constant  supply  can  be  maintained  as 
this  more  than  anythfng  else  will  secure  a  good  de- 
mand for  the  products  of  the  plant.  For  this  reason 
duplicate  steam  mains  from  the  boilers  to  the  engines 
are  advocated,  duplicate  units  both  of  engines  and 
dynamo,  duplicate  boiler  feeds  and  other  auxiliaries 
and  a  spare  boiler,  should  be  considered  although  it 
means  an  increased  expenditure.  These  precautions, 
however,  are  well  worth  the  money,  and  the  cost  will 
be  as  nothing,  compared  with  the  actual  money  dam- 
age that  the  cessation  of  the  service  for  a  few  min- 
utes, occasionally,  or  even  voluntarily  several  times  in 
the  course  of  a  year  will  amount  to. 

The  choice  of  site  and  the  system  of  supply  to  be 
adopted  are  so  closely  connected  that  it  is  a  difficult 
matter  to  consider  them  independently  of  each  other. 
It  is  usnallv  an  impossibility  to  choose  the  site  for  a 
generatinsf  station  with  reference  to  the  engineering 
considerations  alone.  When  it  comes  down  to  every- 
day practice  it  will  be  found  that  there  are  only  several 


sites  available,  and  a  decision  has  to  be  made  by  weigji- 
ing  the  advantages  and  disadvantages  of  eadi.  It  ii 
very  seldom  that  the  ideal  location  is  found,  bat 
wherever  the  site  is,  it  will  be  possible  to  select  an 
efficient  system,  even  though  it  may  not  be  perfectiy 
ideal. 

The  system  of  distrftution  to  be  selected  depends 
upon  the  size  of  the  district.  For  the  plant  whidi  is  to 
supply  a  small  area  where  the  low  pressure  from  die 
station  is  available  an  effort  should  be  made  to  secme 
a  site  as  near  as  possible  to  what  may  be  termed  the 
center  of  distribution,  i.e.,  the  point  around  which  Hat 
greatest  demand  for  energy  radiates.  When  the  are 
is  so  extended  that  it  cannot  well  be  served  with  a  low 
pressure  current,  then  a  high  pressure  current  must 
be  considered. 

No  matter  what  system  of  generation  is  adopted  Ik 
following  points  are  important:  First,  accessibifity 
for  the  delivery  of  coal  and  removal  of  iisihes,  deUmy 
of  machinery  and  stores,  connections  to  main  wim, 
proximity  to  water  to  be  used  for  condensing  pitr- 
poses  and  for  boiler  feeding.  Then  another  pduA  to 
be  considered  is  the  matter  of  stability  of  the  founda- 
tion of  the  building,  engine  setting,  etc,  together  with 
an  isolation  to  secure  freedom  from  liability  of  Gain- 
ing a  nuisance  by  noise,  vibration,  smoke,  dirt,  etc, 
and  above  all  a  facility  for  extension  if  such  is  re- 
quired. 

The  cost  of  carting  fuel  from  the  car  to  the  plant 


FIG.  2.     THE   PLAN  OF  PIPING  WHICH   ALLOWS  OF  SEVER 
AL   COMBINATIONS    BETWEEN    ENGINES   AND   BOILERS. 


often  causes  a  surprising  difference  in  the  cost  of 
fuel,  even  when  the  distance  is  only  a  few  miles. 
Without  doubt  the  most  advantageous  position  for  an 
electric  or  other  steam  plant  is  adjoining  a  railroad 
from  which  a  siding  can  be  taken  to  the  plant,  thus 
giving  a  greater  choice  of  coal  from  different  mines, 
than  would  otherwise  be  the  case. 

Water  supply  in  large  quantities  is  a  necessity  be- 
cause no  great  measure  of  success  can  be  looked  for 
unless  it  is  possible  to  employ  condensing  engines. 
To  be  sure  the  water  cooling  tower  can  he  utilized 
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ly  a  limited  amount  of  water  is  available,  but  it 

to  install  and  maintain,  and  is  liable  to  become 
nee  through  escaping  steam.  The  quantity 
-  is  of  not  so  much  importance  as  the  quality, 
e  any  kind  of  water  can  be  used  to  advantage 
lensing  purposes,  the  water  used  in  the  boilers 
>e  free  as  is  possible  t'-om  hardness  and  scale 

properties. 

s  one  of  the  dangers  which  must  be  provided 
when  a  plant  of  any  kind  is  being  built,  as 
:h  cheaper  to  install  a  system  for  fire  protection 
leginning,  than  to  do  so  after  the  plant  is  in 
ti.  It  is  also  of  importance  that  the  system  be 
:  and   most   up-to-date,   although   the  actual 

loss  is  the  least  the  manufacturer  fears.  It 
>ss  of  business  through  interruption  which  is 
ind  which  is  the  natural  outcome  of  a  fire, 
apparatus  for  quickly  extinguishing  a  fire 
e  composed  of  the  following  equipment.  Water 
ould  be  connected  with  the  city  or  town  water 
nd  run  through  the  building,  having  numerous 
from  which  a  supply  of  water  may  be  drawn, 
le  regular  attachments  for  hose,  having  in  ad- 
he  regulation  fire  hydrants  on  the  streets, 
ould  be  scattered  throughout  the  building  and 
I  suitable  supports  for  immediate  use.  In 
[Stances  the  hose  is  hung  in  little  cupboards 
ncases  the  hydrant  to  which  the  hose  is  al- 
nnected  and  this  protects  it  from  injury  and 
nother  means  of  protection  is  by  installing  a 
rteam  pump  which  is  regulated  automatically, 
which  steam  is  always  up.  This  keeps  the 
1  commission  and  ready  for  instant  service  in 
5re. 

may  be  different  methods  of  providing  for  a 
ipply.  About  the  best  is  to  have  a  reservoir 
the  pump,  having  a  capacity  equal  to  keeping 
}  supplied  for  at  least  half  an  hour  when  it  is 
J  at  full  speed.  A  valve  connecting  the  tank 
ty  supply  should  be  arranged  so  as  to-be  able 
the  supply  in  the  reservoir  from  being  ex- 
in  this  simple  way  an  inexhaustible  supply  of 
:n  be  obtained. 

oil  house  where  the  oil  supply  is  kept  every- 
3uld  be  constructed  of  brick,  concrete  or  iron, 

fire  starts  it  will  be  confined  to  that  building, 
jf  sand  is  a  most  convenient  thing  to  have 
n  case  a  fire  starts  while  any  one  is  in  the  oil 

plant  a  precaution  against  fire  can  be  taken 
lying  several  covered  metallic  cans  for  the 
of  receiving  greasy  waste,  etc.  This  will 
1  disastrous  fire  from  spontaneous  combustion 
waste  and  other  greasy  material,  because  if  it 
e  fire  it  will  bum  itself  out  in  the  box  and  do 
ge. 

ard  to  the  system  of  generation  there  can  be 
ion  whatever  as  to  the  superiority  of  direct 
d  units  over  the  belt  or  rope  driven,  as  it  is 
icient,  more  reliable  and  much  safer.  They 
he  upkeep,  and  reduce  the  floor  space  required 
mallest  possible  amount,  which  in  many  in- 
is  is  one  of  the  important  features  to  con- 
speed,  both  high  and  low  speed  plants  have 
cellent  results,  probably  for  small  continuous 


current  machines  up  to  200-kilowatt  capacity,  a  sav- 
ing in  the  cost  of  the  dynamo  is  effected  by  running  at  a 
high  speed,  but  for  larger  machines  the  saving  is  much 
reduced.  Taking  large  power  units  of  from  1,500 
to  4,000  kilowatts,  a  slow  runnmg  plant  is  probably  the 
cheaper. 

In  alternating  current  plants,  a  slow  speed  is  suit- 
able for  a  considerably  larger  size.  Some  doubt  ap- 
pears to  exist  as  to  the  adaptability  of  high  speed  en- 
gines, but  there  is  no  reason  why  this  should  be.  A 
strong  point  of  the  best  known  high  speed  engine  is  the 
small  amount  of  tension  required  while  running,  and 
for  small  stations  there  can  be  little  doubt  that  it  is  the 
most  suitable  whether  the  current  generated  will  be 
of  the  continuous  alternating  or  not  High  speed  en- 
gines may  be  used  to  advantage  in  stations  where  the 
units  do  not  exceed  500  indicated  horsepower.  Above 
this  size,  however,  the  slow  speed  engine  is  preferable. 

Another  important  initial  consideration  in  designing 
a  station  is  in  determining  the  size  of  generator.    The 
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FIG.  3.     U  LEG  CONNECTION  BETWEEN  ENGINE  AND  BOILER. 


factors  governing  this  are  the  total  capacity  of  the 
initial  installation  of  the  plant,  the  ultimate  probable 
capacity  of  the  station  and  the  percentage  of  overload 
considered  necessary  as  a  reserve.  It  is  also  important 
to  estimate  correctly  the  size  of  plant  required  during 
the  first  stage  of  operation  of  the  undertaking. 
This  should  cover  a  period  of  about  three  years,  as  it 
would  be  manifestly  wrong  to  be  obliged  to  make  an 
extension  before  the  end  of  the  first  year. 

Assuming  that  the  total  initial  capacity  has  been 
correctly  judged,  the  point  to  settle  is  among  how 
many  generators  shall  the  output  of  the  station  be 
divided.  This  is  usually  determined  by  the  percent- 
age of  reserve  considered  necessary,  and  by  that  alone. 
The  condition  is  this,  that  if  one  machine  breaks  down, 
the  remainder  shall  not  be  overloaded  more  than  a 
given  amount.  Thus  if  the  permissible  load  be  25 
per  cent  than  five  machines  should  be  provided,  if  20 
per  cent  six,  and  in  this  manner  the  size  of  the  first 
machine  can  be  decided. 

As  the  size  of  the  engine  capacity  is  increased,  it 
is  also  proper  to  increase  the  size  of  the  boilers,  but 
this  increase  cannot  be  carried  on  to  any  such  extent, 
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and  the  maximum  size  will  vary  considerably  with 
the  type  of  boiler.  When  a  large  number  of  boilers 
are  employed,  the  ground  space  occupied  will  of  neces- 
sity be  very  great,  but  this  will  not  be  of  very  great 
moment  if  the  cost  of  the  land  is  low.  There  is  a 
serious  disadvantage  other  than  the  cost  of  the  land, 
as  with  the  boilers  covering  a  large  area,  there  is  the 
piping  to  consider,  and  long  steam  pipes  are  a  disad- 
vantage. This  causes  great  loss  from  radiation  and 
waste  of  heat,  together  with  difficulties  in  connection 
with  expansion  and  contraction  of  the  pipes. 

Large  boilers  have  the  advantage  of  being  com- 
pact and  having  less  parts  to  maintain,  such  as 
valves,  etc.,  which  are  a  constant  source  of  expense. 
The  boiler  should  be  as  large  as  possible  in  a  station 
of  considerable  size,  but  in  smaller  stations  it  must 
be  determined  by  the  capacity  of  the  plant  A  size 
should  be  selected  so  that  one  boiler  can  be  cut  out 
for  cleaning  or  repairs  without  reducing  the  capacity. 

The  location  of  the  boilers  and  their  connection  to 
the  engines  has  been  taken  up  elsewhere  in  this  issue. 

The  efficiency  of  the  steam  plant  depends  to  a  great 
extent  upon  the  skill  used  in  the  construction  and 
design  of  the  pipe  system.  It  is  a  mistake  to  depend 
upon  one  line  of  piping  to  supply  the  engine  or  en- 
gines with  steam.  It  is  obvious  that  to  depend  upon 
the  tightness  of  every  joint  on  a  steam  pipe  line  month 
after  month  and  year  after  year,  is  absolute  folly,  as 
repairs  must  be  made  and  to  make  them  there  must  be 
some  means  provided  to  allow  of  its  taking  place  witfi- 
out  stopping  a  portion  of  the  plant.  The  essential 
point  is  therefore,  to  provide  a  pipe  system  which 
will  admit  of  every  valve  and  joint  being  made  good 
without  interrupting  the  supply  of  steam  to  more  than 
a  very  small  fraction  of  the  plant,  and  also  that  the 
failure  of  any  portion  of  the  pipe  system  shall  not 
involve  even  a  momentary  interruption  of  the  opera- 
tion of  the  plant. 

Fig.  I  illustrates  three  engines  being  supplied  by 
four  boilers.  The  boilers  are  connected  to  a  main 
steam  pipe  each  succeeding  boiler  connecting  to  a 
larger  pipe,  the  largest  section  being  between  the 
boiler  A.  and  the  first  engine,  the  pipe  reducing  as  each 
engine  is  reached.  In  this  case  it  is  evident  that  if 
any  thing  happens  to  the  'steam  main  between  the 
boiler  A,  and  the  first  engine,  all  of  the  engines  will 
be  put  out  of  commission,  while  repairs  are  being 
made. 

Fig.  2  shows  a  better  arrangement,  because  in  the 
case  there  is  no  call  for  a  pipe  line  larger  than  the 
"branches  to  the  engines.  There  are  also  enough  valves 
in  what  might  be  called  the  header  to  permit  the 
<:utting  out  of  any  section  in  case  of  damage,  thus  al- 
lowing for  almost  any  combination  of  engine  and 
boilers. 

A  good  method  of  taking  care  of  the  expansion  and 
contraction  in  the  piping  between  the  boilers  and  the 
headers  is  shown  in  Fip.  3.  where  the  U  leg  is 
made  as  long  as  possible.  It  is  of  course  necessary  to 
flrain  both  sides  of  the  U.  Another  thins;  to  arrange 
is  for  the  support  of  the  piping  at  intervals  so  that  the 
tiipe  shall  he  free  to  move.  Keep  as  much  of  the  pip- 
incr  in  the  boiler  room  as  is  possible.  This  not  only 
keeps  the  engine  room  cooler,  hut  reduces  the  risk  of 
dani.'i'j^e  in  cn^e  the  pipins;  bursts. 


STEAM  PLANT  PIPING. 

The  piping  of  high  pressure  steam  has  been 
brought  to  a  point  of  successful  operation  during  the 
past  25  years.  There  are  more  problems  connected 
with  steam  piping  than  the  average  ca^aaex  realizes 
unless  he  has  studied  the  subject  This  is  not  cmly 
true  of  high  pressure  piping,  but  applies  to  ordinary 
practice  of  100  pounds  or  less  steam  pressure  per 
square  inch,  as  well.    We  can  also  include  the  piping 
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FIG.   1.     SWIVEL  JOINT. 

for  st«am  heating,  water  pipes  and  the  almost  num- 
berless branches  to  fill  the  various  requirements. 

In  order  to  connect  up  the  line  of  piping  so  as  to 
obtain  satisfactory  results,  one  must  understand  the 
rules  for  determining  the  sizes  of  the  mains  and 
branches.  Quite  frequently  an  engineer,  especially  if 
he  has  had  but  little  experience  with  piping,  does  not 
know  how  to  compute  the  sizes  of  pipe  to  meet  the  re- 
quirements in  either  low  or  high  pressure  work. 
Neither  does  he  understand  how  to  lay  out  the  piping 
using  expansion  joints.  Improperly  providing  for  the 
expansion  and  contraction  of  pipes  probably  causes 
more  trouble  than  anything  else  connected  with  piping. 
One  method  of  avoiding  fiiis  trouble  is  by  using  what 
is  known  as  the  swivel  joint  shown  in  Figs,  i  and  2, 
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FIG.    i.     ANOTHER  TYPE   OF   SWIVEI.  JOINT. 

which  shows  that  any  lengthening  of  the  pipe  P  will 
be  taken  up  by  a  slight  turning  or  swivel  movement  at 
the  points  B  and  C. 

Long  bends  are  often  used  in  high  pressure  work 
and  make  the  best  arrangement  possible.  Such  a  bend 
is  shown  in  Fig.  3. 

Fig.  4  shows  the  connection  between  the  boiler  and 
drum  with  a  long  bend  pipe.  From  the  drum  the 
connections  to  the  engines  are  with  long  bend  pipes 
similar  to  the  ones  shown  in  Fig.  3. 

.Another  way  in  which  a  bend  pipe  may  be  used  is 
shown  in  Fig.  5.  In  this  instance  the  steam  pipe  is 
laid  under  the  flooring,  coming  up  through  the  floor 
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on  one  side  of  the  cylinder  and  by  making  an  easy 
bend  connects  with  the  steam  chest  on  the  other  side. 
The  throttle  valve  is  operated  by  means  of  the  stand 
wheel  as  shown.  This  does  away  with  all  of  the  over- 
head piping  and  the  annoyance  of  the  dripping  water 
from  leaky  joints.  It  also  presents  a  neat  appearance 
and  is  convenient  in  many  ways. 
Several  types  of  expansi(Mi  joints  which  are  manu- 


standard  size,  is  to  order  it  while,  if  the  specifications 
call  for  a  larger  size,  it  can  easily  be  made  for  him. 
•  With  the  pressures  now  carried,  pipes  and  their  fittings 
and  all  material  used  in  a  first-class  job  are  required 
to  stand  a  working  pressure  of  200  pounds  per  square 
inch. 

The  opinions  of  constructing  engineers  have  radi- 
cally changed  within  the  last  10  or  15  years,  regarding 


FIG.    S.     ORDINARY   LONG   BENU. 


factured,  are  illustrated  in  Figs.  6,  7  and  8.  The  one 
in  Fig.  6  is  known  as  the  screwed  traverse  expansion 
joint,  both  ends  being  fitted  with  female  connections. 

In  Fig.  7  the  same  design  of  expansion  joint  is 
shown  with  the  exception  that  it  is  fitted  with  a  flange 
instead  of  a  screwed  joint.  Pipe  expansion  will  aver- 
age about  I  inch  in  every  50  feet  of  piping. 

Fig.  8  shows  an  expansion  joint  which  is  sometimes 


FIG.    5.      LONG    BEND    FOR   ENGINE   STE.'Mil   PIPE. 

the  method  and  material  used  in  the  construction  of 
steam  pipe  lines.  Only  a  few  years  ago  anything  was 
good  enough  for  a  pipe  line,  but  today  as  much  con- 
sideration is  shown  to  that  part  of  the  steam  plant  as 
to  any  other.  A  modem  high  pressure  steam  job  re- 
quires in  the  first  place  good  design,  good  material 
and  skillful  workmen  in  putting  it  up,  and  the  latter 
requirements  should  never  be  changed  although  the 
first  may  be  made  to  suit  the  individual  conditions 
of  each  plant. 
Until  about  15  years  ago  the  universal  design  for  a 
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FIG.  4.     LONG  BENDS  CONNECTED  TO  HE.'VDER. 


•ic.  c.    scRi:\vi:i)  tkavkksk  kxi-axsion  joint. 


used  in  the  exhaust  pipe,  when  the  diameter  is  iarpc. 
The  movement  in  this  case  is  taken  up  by  the  copper 
diaphragm  D.  M. 

Strange  as  it  may  seem  wrought  steel  piping  which 
has  become  so  reliable  was  not  brought  to  a  point  of 
perfection  until  about  15  years  ago,  but  today  all  an 
engineer  has  to  do  if  he  wants  wrought  steel  of  a 


piping  system  was  to  carry  a  pipe  from  each  boiler 
into  a  large  steam  header  whicii  was  figured  to  have 
a  cross  section  equal  to  the  area  of  all  the  feeding 
pipes.  Sometimes  the  header  was  made  considerably 
larger  witliout  any  real  object  in  view.  From  this 
header,  pipes  were  carried  to  the  various  entwines,  the 
size  depending  upon  what  was  called  for  by  the  engine 
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builder.  As  a  general  thing  steam  separators  were 
placed  in  each  steam  pipe  leading  to  an  engine.  With 
high  pressure  and  superheated  steam  the  size  of  the 
pipe  has  been  very  much  reduced.  It  is  very  seldom 
that  the  largest  steam  mains  of  the  present  time  are^ 
over  20  inches  in  diameter  and  pipes  of  this  kind  are 
usually  used  more  as  an  equalizing  pipe  than  for  stor- 
age reservoirs. 

It  is  not  an  uncommon  practice  in  some  of  the  best 
steam  plants  to  have  the  pipes  running  from  a  header 


FIG.   7.     FLANGE  TRAVERSE   EXPANSION  JOINT. 

to  the  engines,  two  sizes  smaller  than  that  called  for 
by  the  engine  builder.  In  such  cases  these  pipes  be- 
fore reaching  the  engine  are  carried  into  a  wrought 
iron  or  steel  receiver  having  a  cubical  capacity  of 
about  three  times  that  of  the  high  pressure  cylinder. 
This  receiver  is  placed  as  near  the  cylinder  as  pos- 
sible ;  it  also  acts  as  a  separator.  The  pipe  from  the 
receiver  to  the  cylinder  is  the  size  called  for  by  the 
engine  builder.  This  arrangement  provides  for  a  full 
supply  of  steam  close  to  the  throttle  which  cushions 
the  blow  caused  by  the  cutting  off  in  the  steam  chest, 


FIG.    8.      EXPANSION    JOINT    FOR    EXHAUST    PIPE. 

and  thiLS  prevents  any  vibration  from  being  transmitted 
through  the  piping  system.  It  also  produces  a  steady 
and  rapid  flow  of  steam  in  one  direction  only  by  hav- 
ing a  small  pipe  leading  into  the  receiver.  This  steam 
flow  should  be  rapid  enough  to  make  good  the  deficien- 
cy caused  during  the  first  quarter  of  the  stroke.  With 
tni.H  .'irrangcment  plants  may  be  successfully  run  where 
the  riroj)  in  steam  pressure  is  not  greater  than  4  pounds, 
although  the  engines  may  be  at  a  distance  of  from 


400  to  500  feet  from  the  boilers.  In  such  cases  as  l3m, 
allowance  should  be  made  for  contraction  and  ex- 
pansion by  providing  long  bends  and  using  swivd 
joints  as  shown  in  Figs.  2,  3  and  4.  In  this  method 
the  fitting^  turn  on  the  threads  of  the  nipple  and  pro- 
duce what  may  be  called  internal  tension. 
At  present  the  material  for  piping  used  is  either 


FIG.  9.   HEAVY  SCREWED  FLANGE. 

wrought  steel  or  wrought  iron  and  the  flanges  are 
either  riveted,  screwed  or  welded. 

For  a  number  of  years  the  makers  of  flange  fittings 
and  valves  each  had  their  own  standard  for  diameters 
of  flanges,  bolt  circles,  and  number  and  size  of  bolts. 
But  in  1894  they  mutually  agreed  that  all  flanges  car- 
rying steam  pressures  up  to  125  pounds  should  be 
called  standard  and  should  be  uniform  as  to  diameter 
and  thickness,  diameter  of  bolt  circle  and  number  and 
size  of  bolts.  On  June  28,  1901,  they  further  agreed 
that  all  heavy  flange  fittings  carrying  up  to  250  pounds 
working  pressure  should  be  uniform  on  the  above 
named  points.  The  bolt  circles,  size  and  number  of 
bolts  are  now  uniform  in  all  fittings  regardless  of  the 
maker  unless  ordered  otherwise. 

The  diameters  of  flanges  and  templates  for  drilling 
up  to  250  pounds  working  pressure  as  adopted  by 
the  leading  manufacturers  are  shown  below. 

FLANGES   AND  TEMPLATES   FOR  DRILLING. 
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The  precedinsi;  table  gives  the  size  of  the  pipe  in 
inches,  diameter  of  flange  in  inches,  bolt  circle  in 
inches,  number  of  bolts,  size  of  bolts  and  length,  from 
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pipes  1-inch  in  diameter  up  to  24.  Flanges,  etc.,  are 
drilled  in  multiples  of  four  so  that  fittings  may  be 
made  to  face  in  any  quarter  the  hole  straddling  the 
center  line. 

One  very  essential  point  in  the  pipe  line  and  one 
which  is  often  overlooked  or  neglected  is  to  have  high 
pressure  fittings  or  extra  heavy  fittings  of  the  smaller 
connections,  as  a  break  in  a  small  pipe  such  as  the 


FIG.  10.     SCREWED  FLANGE  HAVING  CALKING  RECESS. 

gage  lubricator  or  the  high  pressure  drip  connections, 
would  cause  inconvenience  and  possibly  a  shut  down 
Every  pipe  should  be  drained  of  the  water  of  con- 
densation in  some  manner.  The  best  method,  how- 
ever, has  been  a  matter  open  to  question.  Some  en- 
gineers believe  it  is  a  better  and  cheaper  way  to  draw 
it  oflF  through  traps  and  discharge  it  into  a  hot  well, 
and  pump  it  back  into  the  boilers  with  other  feedwater. 


peened  into  the  recess  shown  at  R,  the  end  of  the  pipe 
being  turned  off  true.  Fig.  12  is  the  same  kind  of  a 
flange  joint  with  the  exception  that  the  flange  has 
a  calking  recess  on  the  back  at  5". 

Fig.  13  illustrates  a  shrunk  flange  reinforced  with 
bosses  on  the  back  of  the  bolt  holes,  while  Fig.  14 
shows  a  back  view  of  the  flange  and  bosses. 

A  joint  which  has  met  with  considerable  favor  from 
engineers  of   high   pressure  plants  is   illustrated   in 


FIG.    IS.      FLANGE    HAVING    REINFORCED    BOSS 


Fig.  15.    This  flange  shows  the  pipe  and  flange  welded 
together,  making  practically  one  piece. 

Fig.  16  shows  a  flange  having  a  joint  made  by  roll- 
ing or  expanding  tiie  pipe  in  the  recesses  in  the  flang^e 
as  shown.  The  strengfth  of  a  joint  made  in  this 
manner  is  limited  only  by  the  strength  of  the  material, 
and  it  is  almost  impossible  to  force  the  flange  off  the 


FIG.  11.    FLANGE  AND  PIPE  SHRUNK  TOGETHER. 

Others  think  it  best  to  run  it  directly  into  the  receiver 
of  a  pump  and  force  it  back  while  very  hot.  The  latter 
is  doubtless  the  better  method  in  the  majority  of  cases. 
In  Fig.  9  is  shown  a  type  of  heavy  flange  which  is 
designed  for  working  pressures  up  to  250  pounds.  It 
is  what  is  known  as  the  extra  heavy  screw  flange,  in 
which  the  flange  and  pipe  are  threaded,  the  pipe  being 


FIG.    \t.      SHRUNK   FLANGE   HAVING    CALKING    RECESS. 

threaded  into  the  flange  so  that  the  end  extends 
through  when  the  face  of  the  flange  and  end  of  the 
pipe  are  turned  off  true. 

Fig.  ID  shows  another  method  of  securing  the  pipe, 
whidi  is  the  same  as  Fig.  9,  with  the  exception  that 
a  calking  recess  is  provided  as  shown  at  E,  in  the 
flange.  Fig  11,  is  an  illustration  of  a  flange  joint 
showing  the  pipe  and  flange  shrunk  together  and  firmly 


FIG.    14.      BACK    OF    FLANGE    BOSS. 


pipe.     This  method,  however,  is  not  satisfactory  un- 
less the  very  best  quality  of  piping  is  used. 

In  Fig.  17  is  shown  a  quarter  bend  with  flange  at- 
tached to  each  end.  Fig.  18  is  a  U  bend  with  flange 
attached,  while  Fip.  ig  is  an  offset  bend  having  flanges 
attached  at  either  end.  In  bending  pipe  the  radius  of 
any  bend  should  not  be  less  than  five  diameters  of  the 
pipe,  while  a  longer  radius  is  much  preferable.  The 
length  L  of  the  straight  pipe  at  each  end  of  the  bend* 
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should  not  be  less  than  shown  in  the  following  table : 
2j^  and  3  in  pipe  L  equals  4  inches. 
y/2  and  4  inch  pipe  L  equals  5  inches. 
4^  and  5  inch  pipe  L  equals  6  inches. 

6  inch  pipe  L  equals  7  inches. 

7  inch  pipe  L  equals  8  inches. 

8  inch  pipe  L  equals  9  inches. 
10  inch  pipe  L  equals  12  inches 
12  inch  pipe  L  equals  15  inches. 

14  inch  pipe  L  equals  16  inches. 

15  inch  pipe  L  equals  17  inches. 

16  inch  pipe  L  equals  20  inches. 
18  inch  pipe  L  equals  22  inches. 

A  form  of  flange  face  is  shown  in  Fig.  20,  on  which 


FIG.  16.     FLANGE  AND  PIPE  WELDED  TOGETHER. 

the  upper  flange  T  is  threaded.  The  lower  one  is 
threaded  also,  but  has  a  calking  recess.  The  faces  of 
the  flanges,  however,  are  plain. 

Fig.  21  shows  a  threaded  flange  having  a  male  and 
female  face,  while  Fig.  22,  shows  a  tongue  and  groove 
face,  U  being  the  grooved  female  side.  The  flange 
shown  in  Fig.  21,  is  a  type  very  generally  used,  the 
gasket  being  placed  in  the  female  portion  of  the  flange, 
which  tends  to  prevent  it  from  blowing  out  as  would 
be  liable  with  the  kind  of  gasket  required.  Fig.  22  is 
also  designed  so  that  the  flange  is  protected  against 
blowing  out. 

Steam  pipes  may  be  divided  into  a  number  of  classes 


FIG.   16.     FLANGE  HAVING   ROLLED  JOINT. 

such  as  the  main  steam  pipe  connecting  the  boiler  and 
engine,  boiler  feed  pump,  steam  pipe,  exhaust  piping 
for  the  engines  and  steam  heating  systems  together 
with  piping  of  other  auxiliaries. 

The  main  steam  pipe  is  a  very  important  part  of 
the  steam  plant  equipment  and  its  failure  is  surrounded 
by  many  possibilities  of  disastrous  consequences.  It 
should  be  proportioned  so  as  to  deliver  the  required 
amount  of  steam  at  the  given  pressure,  with  a  minimum 
loss  of  pressure  in  the  transmission.  The  loss  in 
pressure  is  due,  with  steam  flowing  through  a  pipe, 
to  the  resistance  of  the  pipe  walls,  bends  and  fittings. 
Another  loss  is  due  to  the  radiation  which,  to  a  cer- 
tain extent,  cannot  be  prevented. 

Steam   traveling   through   a   pipe  *" 
to  the  engine  .should  not  trav'  ■ 


per  minute,  therefore  in  order  to  calculate  the  size 
steam  pipe,  formula  No.  i,  is  used. 

In  this  formula  d  equals  internal  diameter  of  stea 
pipe  in  inches,  D  equals  diameter  of  engine  cylind 
bore  in  inches,  5"  equals  piston  stroke  of  engine 
inches,  r.  p.  m.  equals  revolutions  per  minute. 

In  using  this  formula  it  is  assumed  that  steam  f( 


FIG.  17.     QUARTER  BEND. 

lows  the  piston  throughout  the  entire  stroke  while  i 
reality  it  is  cutoff  at  a  quarter  stroke  or  wherever  th 
engine  happens  to  be  cutting  off,  when  there  is  a  ce 
sation  of  flow  until  the  admission  occurs  at  the  othe 
end  of  the  cylinder.  In  fact  the  flow  of  steam  thrcn^ 
the  end  of  the  pipe  opening  into  the  cylinder  is  a  pu 
sation  of  greater  or  less  frequency,  all  depending  upo 


FIG.  18.  U  BEND  FLANGED  AT  BOTH  ENDS. 

the  rotated  speed  of  the  engine.    In  order  to  secui 

sufficient  capacity  the  pipe  is  usually  piade  large  enoug 

to  supply  the  engine  if  it  should  take  steam  full  stroK 

With  some  engines  wire-drawing  of  the  steam  du: 

admission  is  experienced,  especially  if  the  engii 

king  a  large  number  of  revolutions  per  minut 
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When  this  occurs  it  causes  a  decided  downward  drop 
of  the  indicator  card  on  the  steam  line  instead  of  the 
horizontal  line  so  frequently  found  in  cards  taken 
from  slow  speed  engines.  To  avoid  this  a  receiver 
is  placed  in  position  near  the  cylinder  as  has  already 
been  stated  which  brings  about  a  more  uniform  pres- 
sure during  the  admission  period  of  steam  to  the  cyl- 
inder, but  the  initial  pressure  in  the  cylinder  will  be 
less  than  the  boiler  pressure  in  any  case.  This  is 
brought  about  by  the  resistance  to  the  flow  of  steam 
offered  by  the  pipe  and  the  various  connections.    The 


comes  a  maximum  and  no  further  lowering  of  the  dis- 
charge pressure  will  increase  the  flow. 

In  exhaust  mains  the  velocity  of  a  flow  of  steam 
should  not  be  over  40,000  feet  per  minute,  therefore 
the  formula  for  exhaust  piping  will  be  the  same  as 
formula  i  with  the  exception  that  24,000  is  used  in 

place  of  36,000,  OT  d  =  D   ^j —  /^  *"  the  letters  in 

\     24,000 
this  formula  having  the  same  meaning  as  in  formula  I. 
In  looking  at  pipe  connections  it  is  frequently  found 
that. whoever  has  superintended  the  job  has  not  put 


FIG.  19.     OFFSET  BEND. 


drop  of  pressure,  however,  varies  directly  as  to  the 
length  of  the  pipe.  A  large  steam  pipe  will  oflfer  less 
resistance  than  a  small  pipe  of  equal  length,  all  other 
conditions  being  the  same. 

Quite  frequently  it  is  desired  to  know  what  loss 
of  pressure  may  be  expected  in  a  steam  pipe  of  given 
length  and  diameter  when  the  initial  pressure  and 
amoufit  to  be  discharged  is  know^n.  To  determine  this, 
formula  No.  2,  may  be  used. 

'         7,500,000,000  U' 

p'  equals  loss  of  pressure  in  pounds  per  square  inch. 

W  equals  discharge  of  steam  in  pounds  per  minute,  L 

equals   equivalent   length  of  pipe   in    feet,   w  equals 

weight  of  a  cubic  foot  of  steam  at  a  given  initial  pres- 

1+3.6 


sure  in  pounds  and  K= . 


rf' 


.X  1,000,000 


This  formula  may  be  used  to  calculate  the  diameter 
of  the  steam  pipe  when  the  initial  pressure,  the  al- 
lowable drop  in  pressure,  the  length  of  pipe  and  the 


FIG.  20.     PLAIN  FACED  FLANGE. 

quantity  to  be  discharged  are  known.  It  may  also 
be  used  to  determine  the  discharge  from  a  pipe  under 
certain  known  conditions.  One  should  remem- 
ber, however,  that  whenever  the  discharge  pressure 
becomes  as  low  as  58  per  cent  of  the  initial  pressure 
the  weight  of  steam  discharged  in  a  given  time  bc- 


FIG.  21.  MALE  AND  FEMALE  FLANGE. 

the  work  in  as  it  should  be;  for  instance,  in  the  case 
of  three  or  four  boilers  connected  to  the  same  steam 
line  it  is  evident  that  boiler  i,  will  require  a  pipe  only 
large  enough  to  carry  away  the  steam  generated  in 
that  boiler.  The  pipe  between  boiler  2  and  3,  however, 
must  be  large  enough  to  convey  the  discharge  from 
both  boilers  and  the  area  of  the  section  between  boil- 
ers 2  and  3  should  be  twice  as  large  as  the  section  of 
piping  between  boilers  i  and  2,  while  the  area  of  the 
pipe  between  boilers  3  and  4  must  be  three  times  that 
between  the  boilers  i  and  2.  The  pipe  leading 
from  all  four  boilers  must  be  four  times  that  of  the 
first  section.  This  would  bring  the  diameter  of  the 
last  section  of  pipe  twice  as  great  as  the  diameter  of 
the  first  section.  This  arrangement  of  pipe  is  not 
a  very  desirable  one,  the  header  system  already  men- 
tioned being  far  more  preferable. 

It  is  frequently  desirable  to  know  how  many  pipes 


FIG.  22.  TONGUE  AND  GROOVE  FLANGE. 


of  one  size  will  be  required  to  furnish  the  same  amount 
of  steam,  water,  etc.,  as  a  larger  pipe  of  given  size. 
At  the  same  velocity  of  flow  two  pipes  deliver  as  the 
square  of  the  internal  diameters,  but  the  same  heads 
will  not  produce  the  same  velocity  in  pipes  of  different 
sizes  or  lengths,  the  difference  usually  being  said  to 
vary  as  the  squafe  root  of  the  fifth  power  of  the 
diameter.  Experiments  by  different  investigators  have 
shown  that  the  following  formula  will  work  out  a 
close   approximation   to   the   relative   flow   in   pipe  of 
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different  sizes  under  similar  conditions.  The  formula  is, 
W=      ,— ^  ^    W  equals  the  weight  of  fluid  delivered 

in  a  given  time  and  d  is  the  internal  diameter  in  inches 
of  the  pipe.  The  diameter  of  standard  steam  pipe 
varies,  however,  from  the  nominal  diameters  and  in 
applying  this  rule  it  is  necessary  to  take  the  true  meas- 
urements which  are  given  in  the  following  table. 


FOUNDATIONS  AND   CHIMNEYS. 

The  way  in  which  foundations  are  constructed 
should  receive  most  careful  attention.  We  wish  to  em- 
phasize that  the  foundation  should  be  in  proportion  to 
the  load,  and  the  center  of  the  foundation  placed  under 
the  center  of  pressure.  As  long  as  a  foundation  can 
be  depended  upon  to  carry  a  weight  it  matters  not  so 


TABLE  OF  EQUATION  OF  PIPES.— STANDARD  STEAM  AND  GAS  PIPES 
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This  table  gives  the  number  of  pipes  of  one  size 
required  to  equal  in  delivery  other  larger  pipes  of  same 
length  and  under  the  same  conditions.  The  upper 
portion  above  the  diagonal  line  of  blanks  pertains  to 
standard  steam  and  gas  pipe,  while  the  lower  portion  is 
for  pipes  of  the  actual  internal  diameter  g^ven.  The  fig- 
ures in  the  table  opposite  the  intersection  of  the  two 
sizes  gives  the  number  of  the  smaller  sized  pipes  re- 
quired to  equal  one  of  the  larger ;  thus  10,  3-inch  pipes 
are  equal  to  one  7-inch  pipe. 


Among  lubricating  oils,  fine  mineral  oils  stand  first 
on  the  list  of  those  which  adhere  well  to  metal  surface, 
but  are  without  perceptible  molecular  cohesion.  Sperm 
oil  stands  second ;  neatsfoot  third,  and  lard  oil  fourth. 
This  is  also  the  order  of  their  fitness  for  use  on  ma- 
chines. 


Condensing  engines  require  from  20  to  30  gallons 
of  water,  at  an  average  low  temperature,  to  condense 
the  steam  represented  by  every  gallon  of  water  evapo- 
rated in  the  boilers  supplying  engines — approximately 
for  most  engines,  we  say,  from  i  to  ij4  gallons  con- 
densing water  per  minute  per  indicated  horsepower. 


much  what  the  masonry  is  made  of  provided  it  will 
hold  together  and  form  a  heavy  mass.  It  is  possible  to 
make  the  bed-plate  of  an  engine  massive  enough  to 
make  any  other  foundation  unnecessary,  but  this  is  not 
done,  because  there  are  other  purposes  served  by  a 
proper  foundation  outside  of  that  of  absorbing  the  ac- 
tion of  forces  in  the  engine. 

,  In  some  instances  the  bed-plate  of  an  engine  rests 
upon  a  subbase  of  cast  iron  to  which  the  bed-plate  is 
bolted  and  the  subbase  secured  to  the  foundation.  The 
usual  practice,  however,  is  to  have  the  bed-plate  rest 
directly  on  the  foundation. 

The  following  are  the  accepted  figures  for  the  sup- 
porting power  of  different  soils : 

Alluvial  soil  from  .5  to  i  ton  per  square  foot. 

Clay,  soft,  from  i  to  1.5  tons  per  square  foot. 

Qay,  dry,  from  2  to  4  tons  per  square  foot. 

Clay,  thick,  from  4  to  6  tons  per  square  foot. 

Sand,  clean  dry,  from  2  to  4  tons  per  square  foot. 

Sand,  compact,  from  4  to  8  tons  per  square  foot. 

Gravel  and  coarse  sand  will  support  from  4  to  8 
tons  per  square  foot  if  protected  from  water,  while 
hard  rock  in  thick  stratum  will  support  a  pressure  of 
200  tons  per  square  foot. 

An  engine  foundation  must  be  far  enough  below 
the  surface  to  escape  frost,  vibration,  etc.,  which  cause 
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il  settling.  The  depth  necessary  will,  of  course, 
>ut  there  should  not  be  leisS  than  3  feet  of  founda- 
;low  the  general  level.  The  engine  foundation 
greater  strain  brought  to  bear  upon  it  than  most 
,  and  it  should  have  mass  and  weight  sufficient 
1  the  engine  against  unbalancing  forces  which, 
case  of  a  high  speed  engine  more  particularly, 

tendency  to  slide  the  engine  lengthwise.  The 
ttion  must  also  be  of  sufficient  proportions  to 

the  vibration,  if  the  bed-plate  is  not  massive 
1  to  do  it  alone.  In  cases  where  the  foundation 
n  rock  and  is  not  sufficiently  massive,  it  has  been 
that  vibrations  caused  by  reaction  in  the  engine 
insmitted  almost  perfectly  to  adjoining  founda- 
>n  the  same  rock. 

'.  Sweet  in  a  paper,  read  before  the  engine  build- 
ociation,  stated  that  when  this  vibration  is  likely 
jr,  due  to  the  foundation  going  down  to  rock, 
s  two  inches  of  sawdust  under  the  foundation 
'ound  the  sides  which  effectually  prevents  the 
on  from  being  transmitted.  The  sawdust,  he 
/ill  not  rot  so  long  as  the  air  does  not  get  to  it. 
foundations  of  large  engines  should  be  of  cut  or 
1  masonry,  according  to  the  usual  specifications. 


TANDEM  COMPOUND  ENGINE  AND  FOUNDATION 
SHOWING  ANCHOR  BOLTS  AND  TUNNELS. 


class  work  is  to  be  had.  Where  the  structure 
its  it,  tunnels  should  be  made  or  left  through  the 
ition  by  which  access  may  be  had  to  the  lower 
f  the  bolts  by  which  the  bed-plate  is  bolted  to  the 
ition. 

I  shows  an  outline  drawing  of  a  tandem  com- 

Corliss  engine  together  with  the  foundation  and 
5.  For  small  engines,  footings  of  rough  masonry 
e  used  to  distribute  the  pressure  and  upon  this 
)per  foundation  is  built. 

ther  method  is  to  make  the  foundation  of  one 
)lock  of  concrete.  With  a  vertical  engine  bed- 
it  is  very  often  not  enough  to  provide  for  the 
tion  of  all  vibration,  and  when  such  an  engine 
en,  if  it  does  not  call  for  an  extended  area  in  the 
ttion,  the  only  remedy  to  prevent  the  vibration  is 
sufficiently  deep  to  bring  about  the  desired  re- 
Sometimes  this  is  inconvenient  to  do,  and  where 

found  a  special  footing  must  be  made  to  arrest 
iration. 

way  of  preventing  the  transmission  of  vibration 
he  use  of  sand  when  it  can  be  kept  dry  and  the 
ition  block  itself  is  of  sufficient  mass.     When 

used  the  foundation  pit  is  dug  2  or  3  feet  deeper 
or  3  feet  wider  on  all  sides  than  the  foundation 


itself  is  to  be.  The  pit  is  then  surrounded  with  proper 
sheathing  to  prevent  the  displacement  of  the  sand, 
which  is  filled  in  2  or  3  feet  below  the  bottom  of  the 
foundation  and  then  around  it  on  all  sides  as  it  is 
built  up.  It  must  be  remembered,  however,  that  when 
the  foundation  block  is  not  massive  enough,  this 
method  only  aggravates  the  difficulty  it  is  intended  to 
cure. 

The  foundation  bolts  should  be  strong  in  order  to 
firmly  hold  the  bed-plate  and  in  a  sense  make  the  foun- 
dation and  bed-plate  one  mass.  These  bolts,  of  course, 
vary  in  size  with  the  size  of  the  engine,  but  they  should 
not  be  of  smaller  diameter  than  can  possibly  be  twisted 
off  with  an  ordinary  monkey  wrench,  common  diame- 
ters being  from  ij^  to  Ij4  inches.  The  largest  en- 
gines require  bolts  2  inches  in  diameter  and  upward. 
The  length  of  the  bolt  will  be  determined  in  many  in- 
stances by  convenience,  but  it  should  extend  a  good 
way  into  the  foundation,  if  not  all  the  way  to  the  bot- 
tom, in  order  that  the  upward  strain  may  be  distributed 
in  the  foundation  as  widely  as  possible. 

The  location  of  the  foundation  bolts  are  determined 
by  the  holes  in  the  bed-plate  which  are  generally  so 
arranged  that  there  are  bolts  at  the  cylinder  end  and 
at  the  crank  shaft  end  as  shown  in  Fig.  i.  The  bolts 
are  built  into  the  foundation  and  at  such  a  height  that 
when  the  foundation  is  completed,  and  the  bed-plate 
placed  upon  it,  the  upper  end  of  the  bolts  will  protrude 
through  the  holes  in  the  bed-plate  enough  to  take  a 
washer  and  nut  on  the  upper  end. 

One  method  of  doing  this  is  shown  in  Fig.  2.  The 
wooden  frame  is  what  is  termed  a  template,  having 
holes  made  through  it  at  points  which  correspond  to 
holes  in  the  bed-plate.  The  template  is  adjusted  to  its 
proper  height  above  the  proposed  foundation  site,  after 
the  nuts  are  in  place  on  the  upper  ends  of  the  bolts  as 
shown.  The  lower  ends  of  the  bolts  are  fitted  with 
threads  and  nuts,  on  top  of  which  rests  the  bearing 
plates,  which  cause  the  pull  on  the  bolts  to  be  borne 
by  a  number  of  bricks  without  danger  of  pulling 
through.  The  nut  and  thread  permits  of  a  vertical 
adjustment  of  the  bearing  plate. 

Some  engineers  surround  the  bolts  with  a  link  of 
pipe  in  order  to  permit  of  a  certain  limited  horizontal 
adjustment.  The  pipe  is  usually  of  such  diameter  that 
the  bolt  can  be  deflected.  After  the  bolt  is  in  place 
and  the  alignment  completed,  the  space  around  the 
bolt  on  the  inside  of  the  pipe  is  filled  with  cement  and 
the  position  of  the  bolt  is  fixed. 

In  Fig.  2,  the  template  shows  the  bolts  which  are  re- 
quired for  the  outer  bearing  of  the  engine  shaft  at- 
tached to  the  principal  template.  This  is  the  usual 
method  of  procedure  when  the  drawings  of  the  template 
are  furnished  by  the  engine  builder,  and  it  is  desired 
to  make  the  foundation  all  in  one  piece.  When  the 
length  of  the  engine  shaft  makes  it  desirable  to  have  a 
separate  foundation  for  the  outer  bearing,  it  is  usually 
more  convenient  to  work  with  a  separate  or  inde- 
pendent template. 

Fig.  3  shows  another  view  of  a  template  in  position, 
the  line  A  B,  which  represent.s  the  center  line  through 
the  engine  is  transferred  to  the  template  at  C  and  D. 
When  the  lines  C  and  D  have  been  brought  under  and 
parallel  to  the  line  A  B,  the  template  will  be  in  posi- 
tion, and  as  the  bolts  arc  hung  from  it  the  brick  work 
(if  brick  is  used)  can  be  commenced.  For  obtaining 
the   vertical   plane   through   the   cylinder,   a   line   is 
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stretched  over  the  foundation  pit  and  carried  to  sus- 
pended plumb  bobs  in  the  usual  way.  For  laying  off 
the  center  line  of  shafting,  or  wall  lines  a  chaUced  line 
is  used  snapping  it  on  the  floor  making  the  line  in  that 
manner.  The  centers  of  the  shaft  having  been  deter- 
mined are  transferred  to  the  floor  or  plumb  line,  by 
a  large  T  square,  the  head  and  blade  of  which  should 
exceed  6  feet  in  length  and  the  squareness  of  which 
has  been  carefully  verified. 

When  the  foundation  is  complete  the  bed-plate  is 
then  lifted  upon  it  This  is  a  quick  and  not  very 
difficult  operation  to  perform  when  a  crane  is  avail- 
able for  use.  In  case  there  is  none,  the  bed- 
plate must  be  lifted  by  jacks  and  blocked  high  enough 
to  clear  the  bolts,  and  then  rolled  into  place  and  low- 
ered by  the  successive  withdrawing  of  the  blockingfs, 
piece  by  piece. 

After  placing  a  bed-plate  in  position  it  may  be  found 
that  the  masons  have  not  built  the  foundation  with  a 
perfectly  level  surface,  such  as  the  setting  of  an  en- 


FIG.  2.     TEMPLATE  AND  ANCHOR  BOLTS  IN  POSITION  FOR 
THE  FOUNDATION  TO  BE  BUILT. 


gine  requires.  It  is  therefore  necessary  to  make  a 
joint  between  the  bed-plate  and  the  foundation  work 
which  supports  it. 

This  is  made  much  easier  when  the  masonry  is  cov- 
ered by  a  cap-stone.  In  the  absence  of  a  cap-stone  the 
bed-plate  is  lowered  over  the  foundation  and  rests  upon 
thin  wedges  which  are  placed  on  each  side  of  the  bolts 
between  the  bed-plate  and  the  foundation.  The  nuts 
on  the  bolts  are  screwed  home  when  the  bed-plate  is 
level,  compressing  the  shims.  By  driving  in  or  loosen- 
ing the  shims  any  warping  of  the  bed-plate  is  pre- 
vented. Tlie  nuts  should  be  tightened  up  until  they 
refuse  to  go  further. 

The  space  between  the  bed-plate  and  the  foundation 
should  then  be  filled.  There  are  several  methods  of  do- 
ing this.  The  sulphur  joint  is  the  most  widely  used, 
and  is  made  as  follows.  A  clay  dam  is  made  around 
the  bed-plate  and  the  ordinary  rolled  sulphur  melted 
in  a  kettle  and  poured  into  the  joint  between  the  bed 
and  the  masonry,  .^s  it  expands  somewhat  as  it  be- 
onnes  solid,  it  fills  every  space  and  gives  full  support 


to  the  bed-plate.  It  also  has  the  advantage  of  not 
deteriorating  from  oil  or  vibration.  The  material  used 
for  foundations  is  usually  bnck  and  cement  and  in 
some  cases  cut  stone,  but  the  cost  of  the  latter  makes 
its  use  almost  prohibitive. 

Cobble  stones  have  been  used  for  filling  in  founda- 
tions with  the  exterior  finished  with  cut  stone  or 
brick,  but  this  does  not  give  satisfaction,  as  the  foim- 
dation  will  not  settle  evenly.  Brick  foundations  have 
been  used  to  a  considerable  extent  and  in  recent  years, 
cement  and  crushed  stone  has  been  largely  adopted. 
A  foundation  of  this  kind  can  be  constructed  more 
rapidly  than  can  a  brick  foundation  and  only  requires 
that  moulds  be  built,  into  which  the  concrete  can  be 
run,  after  which  unskilled  labor  only  is  necessary  for 
shoveling  and  tamping  the  concrete.  When  a  tiiick- 
ness  of  about  8  inches  is  in  place,  it  will  require  tamp- 
ing. Another  advantage  in  using  concrete  for  founda- 
tions is  that  any  form  can  be  made,  the  only  extra 
expense  being  tiiat  of  making  the  mould.  In  mak- 
ing this  kind  of  a  foundation  the  concrete  will  harden 
into  a  solid  mass  if  the  surfaces  which  may  have  set, 
are  freshened  before  new  concrete  is  added. 

It  would  perhaps  be  well  to  compare  the  advantages 
of  the  concrete  foundation  to  those  of  the  brick  founda- 
tion. The  brick  foundation  is  a  collection  of  separate 
bases  held  together  by  mortar  which  is  more  or  less 
of  a  honey-comb  nature  and  when  built  in  the  man- 
ner followed  by  some,  is  rather  a  rickety  affair  which 
will  easily  crumble.  It  has  been  estimated  that  the  cost 
of  brick  foundations  will  average  from  $7  to  $8  per 
cubic  yard,  while  that  of  concrete  will  cost  on  an  aver- 
age from  $6  to  $8. 

Concrete  foundations  have  smooth  even  sides,  and 
when  finished  with  a  layer  of  thin  cement  mortar,  will 
be  very  easy  to  keep  clean,  while  the  brick  founda- 
tion with  its  uneven  surfaces  is  always  ready  to  catch 
all  kinds  of  refuse.  Another  desirable  feature  of  the 
concrete  foundation  is  that  the  comers  can  be 
rounded,  as  desired.  Again  the  uniform  mass  of  con- 
crete will  enable  it  to  carry  the  pressure  brought  to 
bear  upon  it  evenly,  to  all  parts  of  the  soil  under- 
neath, and  makes  unnecessary  an  underpinning  upon 
which  to  construct  the  foundation. 

Where  broken  stone  is  difficult  to  obtain,  the  use 
of  brick  for  foundations  is  advisable,  or  if  the  fotmda- 
tion  is  small  it  may  be  better,  as  less  preparation  is  re- 
quired. 

In  building  the  engine  and  boiler  room,  the  founda- 
tions may  be  constructed  by  digging  down  until  the 
top  layer  of  loose  earth  has  been  removed  when 
the  usual  stone  foundation  can  be  built,  upon  which 
the  brick  walls  of  the  building  are  to  rest. 

In  building  a  chimney,  the  cost  of  the  exterior  stag- 
ing is  one  of  the  largest  items  unless  the  later  method 
of  constructing  the  staging  on  the  interior  of  the 
chimney  is  used,  when  the  cost  is  almost  a  matter  of 
no  importance  in  comparison,  when  figured  in  with 
the  total  cost,  and  can  be  ignored  almost  entirely  in 
the  erection  of  large  chimneys. 

It  is  extremely  essential  that  the  material  which  is 
to  ^o  into  the  construction  of  n  chimney  be  the  best  ob 
tainable.  The  bricks  to  be  used  should  be  tested  in 
order  to  ascertain  if  they  are  capable  of  withstanding 
the  weight  of  the  masonry  together  with  the  pressure 
of  the  wind.    The  concrete  and  sand  should  be  tested 
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from  time  to  time  and  if  found  to  be  under  the  stan- 
dard, condemned  and  thrown  out. 

Before  beginning  to  excavate,  borings  should  be 
made  in  order  to  ascertain  the  nature  of  tilie  soil,  which 
will  determine  its  bearing  capacity  and  the  size  of  the 
foundation  necessary  to  properly  distribute  the  load. 

A  good  proportion  of  concrete  cement  is,  i  part 
Portland  cement,  2  parts  sand  and  5  parts  broken 
stone,  deposited  in  layers  of  8  inches  thick. 

In  the  construction  of  a  chimney  the  shape  of  the 
interior  has  considerable  to  do  with  both  the  cost  and 
the  capacity.  A  chimney  having  a  round  flue  offers 
less  resistance  to  the  passage  of  the  gases  than  one 
built  square,  but  a  round  chimney  inside  and  outside 
will  cost  more  than  any  other  form,  and  will  also  be 
the  best.  This  applies  to  any  kind  of  chimney  whether 
constructed  of  brick  or  of  steel. 

While  the  first  cost  of  a  round  chimney  is  greater 
than  an  octagonal  or  square  chimney,  the  cost  for  re- 
pairs will  be  far  less  as  the  chimney  ages.  Then  again, 
a  round  chimney  need  not  be  as  high  as  one  of  another 
shape  in-  order  to  obtain  the  same  draft.  Therefore 
the  first  cost  of  a  round  chimney  is  partly  offset  by  the 
reduction  in  height.    The  same  eflFect  can  be  obtained 


FIG.    S.     ANOTHER   METHOD   OF   PLACING    THE   TEMPLATi: 
AND  ANCHOR  BOLT. 

by  building  the  outside  square  and  the  inside  with  a 
round  flue.  This  will  of  course  reduce  the  cost  of  con- 
struction and  not  affect  the  draft. 

The  height  of  a  chimney  will  vary  with  the  kind  of 
fuel  used.  For  instance,  if  wood  is  to  be  used,  a  stack 
having  a  diameter  of  say  3  feet  will  require  a  height  of 
48  feet.  If  bituminous  coal  (slack)  is  used,  the  same 
chimney  should  not  be  less  than  126  feet  in  height.  It 
is  well  to  build  a  chimney  with  the  idea  of  burning  a 
poor  grade  rather  than  a  high  grade  of  coal,  so  that 
the  chimney  will  always  be  of  ample  capacity. 

Following  is  a  table  which  will  give  a  good  estimate 
of  the  height  of  a  chimney  for  different  kinds  of  coal : 

Height  of  Chimney  for  Different  Kinds  of  Coal. 

Height  in  diameter. 

Kind  of  fuel.                            Maximum.  Minimum.  Mean. 

Bituminous,  lump    25  16               21 

egg    30  18               24 

"            nut    38  21               27 

pea    46  27               36 

slack  54  30               42 

"            run  of  mine 42  24               33 

Semi-bituminous,  run  of  mine      50  28               39 

"            lump    46  20               33 

"                "           slack    52  30               41 

Anthracite,   egg    36  22               29 

pea  43  24      34 

very  fine  63  33  48 

Wood    19  13               16 


The  above  is  applicable  to  a  large  number  of  plants 
where  the  conditions  for  obtaming  a  good  draft  with 
a  chimney  of  moderate  height  are  not  exceptionally 
good  or  exceptionally  bad,  and  where  the  fuel  is  neither 
of  the  poorest  or  of  the  best  quality  of  the  several  kinds 
mentioned.  To  find  the  height  of  the  chimney,  multi- 
ply the  combined  area  of  the  boiler  tubes  by  1.3;  in  a 
table  of  areas  of  circles  find  the  corresponding  diam- 
eter and  multiply  it  by  the  figures  given  in  the  above 
table  according  to  the  kind  of  fuel  used. 

A  brick  chimney  should  be  located  at  a  point  where 
it  will  be  available  for  connecting  additional  boilers  in 
case  more  are  needed.  With  iron  stacks  the  same  prin- 
cipal applies,  although  the  cost  of  moving  the  latter 
from  one  position  to  another  is  far  less  than  in  the 
case  of  a  brick  chimney. 

With  steel  or  iron  the  enormous  amount  of  brick 
and  cement  used  in  the  construction  of  brick  chimneys 
is  eliminated,  as  is  the  increased  cost  of  a  solid  and 
massive  foundation.  For  this  reason  the  use  of  the 
metal  chimney  is  favored  by  many  engineers.  A  steel 
stack  will  not  crack  if  the  foundation  happens  to  settle 
a  trifle,  while  the  brick  stack  may. 

Metal  chimpeys  are  built  with  or  without  fire  brick 
lining,  depending  upon  the  temperature  of  the  escaping 
gases,  and  when  a  lining  is  used,  the  thickness  depends 
upon  the  diameter  and  height  of  the  chimney. 

A  ladder  should  be  provided,  preferably  on  the  out- 
side of  the  stack,  for  use  should  any  examination  or 
repairs  be  required  in  the  future.  A  manhole  having 
an  iron  door  and  frame  should  also  be  fitted  in  the 
base  of  the  stack  for  examination,  cleaning  and  repairs. 

A  large  stack  is  usually  located  outside  of  the  build- 
ing, having  a  horizontal  pipe  connecting  with  the  boil- 
ers, and  as  a  general  thing  is  supported  by  a  brick 
foundation  reaching  about  as  high  as  the  top  of  the 
boiler  house.  This  not  only  gives  the  metal  stack  a 
solid  foundation,  but  allows  for  alterations  and  repairs 
to  the  stack  without  disturbing  the  smoke  uptake  which 
enters  the  brick  portion  of  the  stack.  This  is  a  far 
better  method  than  that  of  having  the  stack  rest  upon 
the  boiler  front  with  the  accompanying  disagreeable 
feature  of  water  trickling  down  the  sides  of  the  stack 
into  the  boiler  room.  .  In  cases  where  the  stack  is  set 
directly  above  the  boilers,  extending  up  through  the 
roof  and  being  held  in  place  by  iron  guys,  it  is  impos- 
sible to  make  the  roof  tight.  The  stack  must  be  fitted 
to  the  roof,  if  it  is  constructed  of  wood,  loosely,  on 
account  of  danger  from  fire;  if  the  roof  is  of  slate, 
gravel  or  tin,  it  is  not  practicable  to  make  a  tight  joint, 
as  the  working  of  the  stack  by  the  wind  would  soon 
cause  the  roof  to  leak.  For  this  reason  a  hood  is  se- 
cured to  the  stack  which  in  a  measure  prevents  the 
water  from  coming  down  the  stack  into  the  fire  room ; 
but  unless  the  hood  is  kept  in  good  order  at  all  times 
it  soon  becomes  leaky. 


Steam  engines,  in  economy,  vary  from  14  to  60 
pounds  of  feed  water  and  from  i^  to  7  pounds  of  coal 
per  hour  per  indicated  horsepower. 


The  mean  pressure  of  the  atmosphere  is  usually  esti- 
mated at  14.7  pounds  per  square  inch,  so  that  with  a 
perfect  vacuum  it  will  sustain  a  column  of  mercury 
29.9  inches  or  a  column  of  water  33.9  feet  high  at  sea 
level. 
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THE  STEAM  TURBINE. 

The  steam  turbine  is  by  no  means  new  to  the  readers 
oi  this  or  other  journals,  as  turbine  plants  and  differ- 
ent types  of  turbines  have  been  described  more  or  less 
frequently  during  the  past  two  years.  The  steam  tur- 
bine for  many  reasons  makes  an  ideal  engine  and  will 
be  much  used  in  the  future.  Those  not  familiar  with 
its  construction  wonder  how  so  much  power  can  be 
developed  in  a  machine  occupying  so  little  space;  for 
instance  a  5,50(>-kilowatt  turbine,  the  largest  in  the 
world,  and  its  generator  have  an  extreme  leng^  of  47 
feet  3  inches  while  the  width  including  the  generator  is 
only  16  feet  ,and  the  height  only  14  feet.  When  these 
figures  are  compared  with  those  of  the  reciprocating 
engine  it  will  be  seen  that  the  difference  is  in  favor  of 
tfie  turbine.  Such  a  turbine  can  be  operated  with  a 
maximum  overload  of  about  13,000  horsepower,  giving 
an  average  of  over  17  horsepower  for  each  square  foot 
including  the  generator. 

The  steam  turbine  contains  many  ideal  features;  for 
instance  the  cost  of  the  foundation  is  small,  in  the 
majority  of  cases  being  a  little  stronger  than  is  neces- 
sary to  hold  the  weight  of  the  turbine  and  such  a  thing 
as  anchor  bolts  are  unknown.  The  foundations  for  the 
1,000-kilowatt  turbines  of  the  Qeveland-Southwestem 
Traction  Co.  at  Elyria,  Ohio,  which  were  described  in 
the  November  issue  of  the  Engineers'  Review,  con- 
sist merely  of  two  longtitudinal  walls,  each  turbine 
foundation  being  constructed  of  concrete  about  i  foot 
wide.  This  makes  an  ideal  location  for  the  condensers 
which  are  placed  between  the  walls. 

The  turbine  is  a  machine  by  which  the  ener^  of  a 
moving  fluid  may  be  directly  transformed  into  me- 
chanical energy  of  rotation.  When  a  difference  of  pres- 
sure exists  between  two  connected  points  of  a  fluid 
which  is  allowed  to  move,  motion  between  those  two 
portions  must  follow  and  by  causing  a  moving  fluid 
to  act  on  a  number  of  blades  arranged  around  the  rim 
of  a  wheel,  the  wheel  may  be  made  to  do  mechanical 
work  by  revolving  .  It  may  be  said  that  the  laws  which 
govern  the  design  and  form  of  the  buckets  and  pas- 
sages of  the  water  turbine  are  equally  applicable  to 
steam  turbine  practice.  The  difference  lies  in  the  fact 
that  steam  is  elastic  while  water  is  not  and  steam  be- 
ing a  much  less  condensed  medium  than  water,  attains 
a  much  higher  velocity. 

If  steam  is  generated  in  a  closed  vessel,  the  pressure 
will  increase  as  the  quality  of  steam  increases  and  as 
the  volume  cannot  change  the  heat  absorbed  is  all  used 
in  increasing  the  internal  energy  of  the  steam,  there- 
fore its  temperature  rises.  We  know  that  if  the  tem- 
perature of  a  given  quantity  of  gas  be  kept  constant, 
its  volume  varies  inversely  as  its  pressure.  When  gas 
under  pressure  expands,  particles  are  set  in  motion  and 
this  work  is  done  by  the  heat  energy  which  the  gas  or 
steam  possesses  and  the  temperature  of  the  gas  con- 
sequently falls. 

The  phenomena  of  the  steam  jet  is  getting  to  be 
more  generally  understood,  although  it  has  until  lately 
been  surrounded  with  considerable  mystery.  The 
function  of  the  nozzle  is  to  direct  a  jet  of  fluid  in  a 
particular. direction  with  the  greatest  velocity  possible. 
With  the  steam  jet  the  steam  must  be  thoroughly  ex- 
panded within  the  nozzle  so  tliat  the  energy  due  to 


the  expansion  of  the  steam  may  be  utilized  in  giving 
the  jet  the  maximum  velocity. 

So  much  has  been  written  of  late  regarding  the  tur- 
bine that  engineers  who  are  keeping  abreast  with  the 
time  understand  its  operation.  The  thing  that  is  of 
interest  to  them  now  is,  what  are  the  advantages  of  the 
steam  turbine  over  the  reciprocating  engine?  There 
seems  to  be  a  general  impression  that  the  steam  turbine 
is  adapted  only  for  use  with  a  high  steam  pressure. 
This  is  perhaps  due  to  the  fact  that  the  turbine  is  par- 
ticularly econc»nical  when  operated  with  high  steam 
pressure.  Contrary  to  this  impression,  however,  the 
turbine  will  operate  with  an  economy  as  g^eat  as  that 
of  the  reciprocating  engine  under  comparatively  low 
pressures  when  running  condensing. 

With  the  1,250-kilowatt  steam  turbine  installed  by 
the  Interborough  Rapid  Transit  Co.  of  New  York  was 
given  a  contract  guarantee  with  provisions  that  with 
175  pounds  steam  pressure  at  the  trottle,  and  27  inches 
vacuum,  measured  by  a  mercury  column  and  referred 
to  a  30-inch  barometer,  the  consumption  of  steam  at 
various  loads  should  not  exceed  the  following:  With 
dry  steam  at  full  rated  load  15.7  pounds  per  electrical 
horsepower  per  hour;  ^  load  .16.6;  J4  load,  1&.2;  and 
>4  load,  23.2.  With  steam  superheated  75  d^^rees  F. 
the  steam  consumption  at  various  loads  should  not  ex- 
ceed the  following:  Full  rated  load  13.8  pounds,  per 
electrical  horsepower;  J4  load,  14.6  pounds;  J4  load, 
16.2  pounds ;  %  load,  20.8  pounds. 

In  the  test  which  followed  after  this  machine  vrza 
installed  the  steam  consumption  when  saturated  steam 
was  used  was  considerably  better  than  the  guarantee, 
the  difference  at  full  load  being  7  per  cent  of  the  guar- 
anteed steam  consumption.  This  was  obtained  with 
steam  of  only  147  pounds  pressure,  instead  of  175 
pounds  specified  in  the  contract.  With  superheated 
steam  at  the  same  pressure  the  test  showed  an  econc»ny 
that  was  so  close  to  the  guarantee  that  the  difference 
was  hardly  perceptible. 

A  reciprocating  engine  with  the  usual  cutoff  gear  is 
most  economical  at  about  ->4  of  the  full  load  rating; 
the  steam  consumption  is  considerably  g^reater  at  full 
load  and  increases  rapidly  with  overload.  With  the 
turbine,  however,  the  highest  economy  is  preserved  at 
about  full  load,  and  through  a  considerable  range  of 
overload.  The  operation,  during  the  peak  loads,  may 
be  accomplished  without  the  loss  of  efficiency  occurring 
in  the  turbine.  When  comparing  the  steam  consump- 
tion of  the  steam  engine  with  that  of  the  turbine,  it  is 
customary  to  think  of  engine  economy  as  steam  con- 
sumption for  indicated  horsepower  rather  than  brake  or 
electrical  horsepower.  The  indicator,  however,  does 
not  reveal  engine  or  generator  losses  while  in  this  tur- 
bine test  both  are  included  in  the  figures  of  steam  con- 
sumption. The  most  marked  economy  for  the  turbine 
when  compared  with  the  reciprocating  engine  occurs  at 
light  loads.  A  test  of  a  certain  four-valve  compound 
engine,  fitted  with  reheating  receiver  and  steam  jackets, 
shows  this  to  be  so.  The  engine  showed  a  maximtun 
economy  at  about  700  indicated  horsepower,  but  at  half 
load  the  water  rate  had  increased  24  per  cent,  while  at 
1,000  indicated  horsepower  it  was  only  7  per  cent. 
There  is  a  constant  loss  with  the  best  designed  ma- 
chines, and  brake  tests  show  that  the  friction  losses  at 
heavy  loads  are  but  slightly  greater,  due  to  greater 
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pressures  on  the  various  parts.  In  generator  tests 
the  increase  in  loss  from  full  load  to  }i  load  is  less  than 
yi  per  cent  of  the  rated  capacity.  Comparing  the  per- 
formance of  the  steam  engine  and  the  turbine  under 
discussion  we  find  that  the  increase  in  steam  con- 
sumption in  the  turbine  at  half  load  is  but  4.6  per  cent 
and  at  overload  decreases  rather  than  increases. 

In  considering  the  relative  merits  of  the  steam  tur- 
bine and  modem  compound  condensing  engine  we  are 
bound  to  compare  the  first  cost.  The  first  cost  of  a 
steam  turbine  is  less  than  a  reciprocating  engine  of  the 
same  capacity.  The  reciprocating  engine  requires  an 
expensive  foundation  and  occupies  in  many  instances 
valuable  space  that  could  be  used  for  other  purposes. 
The  saving  in  favor  of  the  turbine  in  first  cost  is  from 
20  to  30  per  cent  which  includes  the  electric  generator 
and  all  auxiliary  machinery,  the  condensing  apparatus 
excepted.  There  is  also  a  saving  in  the  foundation, 
land  and  building,  as  well,  as  less  noor  space  is  needed, 
The  turbine  has  in  its  favor,  a  higher  economy  due  to 
a  higher  thermal  efficiency ;  a  reduction  in  the  cost  of 
maintainance,  due  to  its  simplicity  of  construction; 
a  reduction  in  the  cost  of  attendance ;  a  saving  in  oil  and 
boiler  feedwater  by  the  use  of  a  surface  condenser. 

Those  who  object  to  the  turbine  claim  that  the  steam 
consumption  will  probably  increase  with  time.  This, 
however,  is  the  opinion  of  engineers  who  do  not  under- 
stand that  the  velocity  of  the  steam  is  very  low  and  that 
cutting  of  the  blades  does  not  occur.  This  is  not  a 
theory  but  has  been  proven  by  the  examination  of 
blades  that  were  in  use  for  more  than  10  years.  If  the 
vanes  do  not  wear  there  will  be  no  decrease  in  the 
efficiency  of  the  turbine  with  advanced  age.  With 
the  reciprocating  engine  this  cannot  be  said,  as  every 
day  there  is  some  wear  to  the  internal  parts  of  the 
engine,  which  will  eventually  iead  to  leakage  and  loss. 

The  cost  for  repairs  and  maintenance  of  the  turbine 
is  remarkably  small  when  compared  with  the  recipro- 
cating engine,  as  the  only  parts  to  wear  are  the  bear- 
ing^ which  at  all  times  are  flooded  with  oil  and  lightly 
loaded ;  the  wear,  therefore,  has  been  exceedingly  light. 
The  turbine  is  free  from  the  fault  known  as  hunting 
which  is  evident  in  so  many  reciprocating  engines.  In 
power  plants  supplying  current  to  street  car  lines  where 
the  load  fluctuates  from  the  beginning  to  the  end  of 
the  run  and  is  often  subject  to  sudden  changes, 
especially  in  the  smaller  power  plants,  the  turbine  has 
the  advantage,  as  sudden  changes  in  the  load  do  not 
affect  it  as  they  do  the  reciprocating  engine.  There  is 
no  danger  from  broken  pistons  or  cylinder  heads  caused 
by  flooding  the  cylinder,  for  the  turbine  will,  in 
most  cases,  slow  down  when  flooded,  and  after  the 
water  is  discharged  will  resume  its  normal  speed  again 
without  damage  to  its  internal  parts.  There  are  con- 
ditions, however,  where  the  flooding  of  the  turbine 
with  water  will  injure  the  revolving  vanes. 

We  know  of  a  recent  case  in  which  the  turbine  re- 
ceived a  charge  of  water  with  the  result  that  quite  a 
number  of  the  vanes  were  broken.  No  other  injury 
was  apparent  as  the  pieces  of  loose  vanes  lodged  be- 
tween the  stationary  vanes,  and  the  turbine  operated 
the  same  as  before  although  the  efficiency  was  re- 
duced. 

The  breaking  of  the  vanes  was  caused  by  the  sudden 
contraction  due  to  the  difference  in  temperature  be- 


tween the  superheated  steam  and  the  water  from  the 
boiler.  The  circumstances  were  somewhat  out  of  the 
ordinary,  considering  the  conditions  under  which  the 
.  flooding  occurred.  In  this  instance  the  baffle  plates  of 
the  boilers  were  down,  allowing  the  heat  to  pass  direct 
from  the  furnace  to  the  superheater.  This  heated  the 
steam  to  about  200  degrees  superheat,  which  was  100 
degrees  more  than  ordinary.  This,  in  itself,  would 
not  have  caused  any  damage  to  the  turbine,  but  the 
fireman  allowed  the  water  to  get  too  high  in  the  boiler. 
It  is  doubtful  if  the  flooding  of  the  turbine  would 
cause  disastrous  results  if  the  steam  were  not  super- 
heated above  100  degrees. 

Another  feature  of  the  turbine  is  that  it  may  be 
started  at  a  moment's  notice  and  in  less  than  half  a 
minute  be  running  at  full  speed.  With  the  reciprocat- 
ing engine,  10  minutes  is  about  the  limit.  This  is  im- 
portant if  a  machine  is  required  in  an  emergency. 

It  has  already  been  shown  that  in  every-day  practice, 
the  turbine  is  about  as  economical  in  the  use  of  steam 
as  the  most  economical  and  best  of  reciprocating  en- 
gines. There  are  conditions,  however,  under  which 
this  is  not  true.  The  economy  of  the  turbine  over  the 
reciprocating  engine,— this  refers  to  units  of  500  kilo- 
watts and  over, — is  due  largely  to  the  fact  that  the 
turbine  can  make  use  of  a  higher  vacuum  than  the 
reciprocating  engine ;  in  other  words,  the  reciprocating 
engine  in  order  to  utilize  a  vacuum  of  28  inches,  which 
is  the  vacuum  usually  carried  with  turbines,  would  re- 
quire a  low  pressure  cylinder  of  twice  the  size  of  the 
present  cylinder  used  with  26  inches  of  vacuum.  The 
reason  for  this  is  that  the  volume  of  a  given  weight  of 
steam  at  28  inches  of  vacuum  is  twice  that  of  the  same 
weight  at  26  inches  of  vacuum,  and  an  addition  of  an 
inch  or  two  of  vacuum  means  a  considerable  saving  in 
steam  per  kilowatt  hour. 

With  the  turbine  a  very  high  vacuum  is  necessary 
in  order  to  maintain  either  its  economy,  or  its  capacity. 
To  obtain  a  high  vacuum,  especially  with  a  heavy  load 
and  with  warm  weather  and  warm  water,  with  a  con- 
densing apparatus  of  practicable  size,  has  been  found 
to  be  rather  difficult. 

A  good  vacuum  is  of  the  greater  importance  in  tur- 
bine practice,  and  to  maintain  a  high  vacuum,  all  air 
leaks  must  be  avoided.  With  the  turbine  this  is  com- 
paratively easy  as  there  is  no  chance  for  air  leaks,  ex- 
cept where  the  spindle  comes  out  of  the  cylinder,  and 
the  leakage  there  will  be  steam  rather  than  air. 

Another  thing  is  necessary,  i.  e.  a  condenser  of  suffi- 
cient area  and  plenty  of  cooling  water,  and  provisions 
for  removing  the  air  that  may  leak  into  the  condenser. 
The  amount  of  water  required  for  condensing  the 
steam  from  the  turbine  is  50  times  the  full  load  con- 
sumption, which  increases  the  vacuum  under  normal 
conditions  about  i  inch  over  that  obtained  when  using 
the  usual  allowance  of  30  times  the  steam  consumption. 

Taking  every  thing  into  consideration  there  is  no 
doubt  but  that  the  turbine  in  actual  practice  is  a  decided 
success  when  used  with  electrical  generating  ma- 
chinery. 

\\'hen  the  turbine  is  used  for  alternating  current  it 
is  cheaper  than  a  compound  condensing  Corliss  unit, 
but  when  direct  current  is  employed  and  direct  distri- 
bution is  possible,  the  cost  of  the  generating  apparatus 
would  undoubtedly  make  it  more  exjiensive  than  the 
Corliss.     It  is  evident  from  what  we  know  of  turbine 
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practice  that  the  steam  turbine  should  be  rated  at  its 
highest  capacity.  At  that  point  it  gives  its  best  efficiency 
and  is  able  to  carry  a  50  per  cent  overload  by  means  of 
a  bypass.  Steam  turbines  are  built  to  stand  as  a  whole, 
a  somewhat  larger  overload  than  the  better  class  of 
reciprocating  engines. 

From  what  has  been  written  regarding  the  condens- 
ing apparatus  for  the  steam  turbine,  one  would  natur- 
ally get  the  idea  that  they  require  a  more  expensive 
condensing  equipment  than  the  reciprocating  engine. 
This,  however,  is  not  necessarily  so,  for  the  turbine 
can  be  operated  with  the  same  vacuum,  but  as  a  higher 
vacuum  is  so  much  more  economical  the  more  expen- 
sive apparatus  is  in  the  end  the  cheaper. 

As  a  general  thing  28  inches  of  vacuum  is  demanded, 
using  surface  condensers  with  two  stage  air  pumps 
and  every  means  of  increasing  this  performance.  With 
such  apparatus  it  is  evident  that  tiie  cost  of  the  high 
vacuum  equipment  is  considerably  more  than  that 
usually  supplied  for  reciprocating  engines  requiring  25 
to  26  inches  of  vacuum. 

Surface  condensers  are  commonly  used,  although  no 
particular  type  is  especially  recommended  for  steam 
turbine  requirements.  The  main  feature  is  that  of 
placing  it  as  close  to  the  turbine  as  possible,  using  a 
centrifugal  circulating  pump  which  is  operated  in  con- 
nection with  a  siphon  system  of  water  piping  and  air 
pumps,  either  of  the  two-stage  dry  air  type,  or  of  the 
Edwards  type.  Such  an  equipment  as  this  is  esti- 
mated, when  the  amount  of  piping  required  is  included, 
to  cost  not  less  than  four  times  as  much  as  a  modem 
condensing  system  suitable  for  a  first  class  reciprocat- 
ing engine  central  plant. 

In  a  paper  read  by  Mr.  Bibbins  at  a  recent  meeting 
of  the  American  Street  Railway  Association  in  St, 
Louis  was  given  some  data  in  regard  to  the  steam 
consumption  of  steam  turbines  when  run  noncondens- 
ing.  which  was  most  interesting  and  instructive.  The 
figures  given  were  the  result  of  a  test  made  on  a  750- 
kilowatt  Westinghouse-Parsons  turbine,  operating  with 
150  pounds  boiler  pressure  and  with  various  degrees  of 
superheat.  His  figures  show  that  slightly  above  full 
load  and  with  dry  saturated  steam  the  consumption 
was  about  28,>4  pounds  per  brake  horsepower.  The 
steam  consumption  varied  from  28  pounds  per  horse- 
power per  hour  at  half  load  to  23  pounds  at  full  load 
with  steam  superheated  100  degrees  F.  and  23^/$ 
pounds  per  horsepower  per  hour  at  50  per  cent  over- 
load with  28  inches  vacuum  and  dr>'  steam.  The  con- 
sumption at  full  load  was  13.8  pounds  per  horsepower 
per  hour  as  compared  with  28.3  pounds  when  running 
noncondensing.  .  This  shows  a  most  remarkable  re- 
duction by  operating  condensing. 

His  figures  further  show  that  with  28  inches  of 
vacuum  and  100  degrees  superheat  the  consumption 
was  reduced  to  12^/2  pounds  per  horsepower  per  hour. 
While  the  reduction  in  steam  consumption  with  the 
reciprocating  type  of  engine  might  be  (|iiitc  as  much  or 
even  f^freater  by  means  of  superheating,  it  is  doubtful 
that  such  a  reduction  could  be  secured  by  the  addition 
of  condensin)^  ai)paratus  even  though  it  were  capable 
of  holding  a  vacuum  of  28  inches.  From  Mr.  Bibbins' 
figures  it  would  seem  that  a  steam  turbine  plant  oper- 
ating noncondensing  is  able  to  show  results  which  com- 


pare favorably  with  those  obtained  from  reciprocating 
engines  ruiming  noncondensing. 

The  figures  given  in  this  same  paper  shows  that  the 
increase  of  cost  of  condensing  apparatus  for  obtaining 
a  high  vacuum  above  the  cost  of  an  apparatus  capable 
of  getting  28  inches  vacuum,  is  60  per  cent  increase 
for  a  28-inch  vacuum  and  100  per  cent  increase  for 
285^  inches.  It  also  shows  that  with  26  inches  of 
vacuum  the  per  cent  of  saving  due  to  an  added  inch  is 
about  2.8.  At  28  inches  of  vacuum  the  per  cent  in  sav- 
ing due  to  an  additional  inch  is  5.7.  It  is  obvious  that 
although  the  cost  runs  up  rapidly  as  the  vacuum  is  in- 
creased, the  percentage  of  saving  effected  also  increases 
very  rapidly. 

We  have  already  said  that  the  surface  condenser  is 
usually  used  with  the  steam  turbine  and  although  no 
particular  design  is  specified  there  seem  to  be  three 
condenser  systems  which  are  favored.  The  one  wc 
have  mentioned  consists  of  a  surface  c6ndenser,  a  cen- 
trifugal hot  well  pump,  an  air  cooler  and  a  single  cyl- 
inder vacuum  pump.  Another  system  is  the  same  as 
the  foregoing,  but  is  varied  by  omitting  the  hot  well 
pump,  the  air  <ooler  and  dry  vacuum  pump  and  sub- 
stituting the  wet  vacuum  pump  of  whidi  the  Edwards 
type  seems  to  be  preferable.  In  eitiier  of  the  above 
systems  the  cost  per  kilowatt  capacity  is  from  $7  to 
$10.  There  is  another  system  which  is  like  the  first 
with  the  exception  that  there  is  an  elevated  jet  con- 
denser with  barometric  tubes  and  hot  well  which  take 
the  place  of  the  surface  condenser  and  hot  well  ptmip. 
This  latter  has  an  advantage  over  the  surface  condens- 
ing system  as  it  takes  up  less  floor  space  and  costs  from 
$5  to  $6  per  kilowatt  With  this  type  of  condenser  is 
used  the  dry  vacuum  pump  which  requires  a  two  cylin- 
der air  pump,  but  the  exhaust  steam  from  the  turbine 
cannot  be  used  again  in  the  boilers. 

Another  type  of  condenser  which  may  be  used  with 
the  steam  turbine  is  the  injector  or  ejector  condenser. 
This  type  of  condenser  costs  when  fully  installed  with 
circulating  centrifugal  water  pumps,  valves,  tank  pip- 
ing, etc.,  from  $2  to  $2.50  per  kilowatt  capacity  and 
the  cost  is  much  reduced  if  there  is  a  natural  head  of 
available  water.  This  system  is  not  largely  used,  how- 
ever. 

An  important  factor  in  securing  high  vacuum  is  to 
eliminate,  as  far  as  possible,  friction  in  the  exhaust 
piping  leading  from  the  turbine  to  the  condenser.  In 
all  condenser  arrangements  an  independent  atmos- 
pheric exhaust  outlet  with  a  relief  valve  should  be  pro- 
vided for  each  unit  as  in  the  case  of  a  reciprocating 
engine,  so  that  if  the  vacuum  is  lost  the  turbine 
can  continue  operation  noncondensing. 

Considerable  speculation  can  be  indulged  in  as  to  the 
exact  field  that  the  steam  turbine  will  occupy,  but  wc 
can  rest  assured  that  it  has  come  to  stay.  For  years 
the  DeLaval  turbine  has  been  used  for  small  powers 
of  from  20  to  300  horsepower  with  good  results,  al- 
though in  smaller  units  economy  has  been  a  secondary 
matter.  It  is  evident,  however,  that  the  single  stage  tur- 
bine of  500  horsepower  and  over  is  not  economical. 
The  multi-stage  turbine  in  sizes  of  from  200  to  1,000 
kilowatts  has  shown  itself  durable,  reliable  and  eco- 
nomical when  operating  condensing  with  a  high 
vacuum  and  will  run  noncondensing  or  with  a  low 
vacuum,  although  the  economy  will  be  much  lower. 


May,  1905 


For  units  of  5,000  kilowatt  we  have  what  is  known  as 
the  four-stage  turbine,  but  what  the  expense  and  up- 
keep will  be  after  a  few  years  of  service  is  not  known 
It  is  extremely  doubtful  that  a  great  revolution  in  sta- 
tionary practice  will  be  brought  about  for  some  time  to 
come  because  of  the  advent  of  the  turbine  into  the  engi- 
neering field.  The  four-valve  type  of  engine  although 
a  commercial  success  in  every  respect  have  not  van- 
quished the  high  speed  single  valve  engine,  and  it  is 
doubtful  that  the  turbine  will  supplant  the  reciprocat- 
ing engine  for  noncondensing  work,  at  least  for  very 
large  installations.  Great  advancements  will  be  made 
in  steam  turbine  practice  in  the  future,  but  to  what  ex- 
tent no  man  can  tell. 


CONDENSER. 


The  condenser  is  one  of  the  most  necessary  and  im- 
portant auxiliaries  of  the  low  pressure  engine,  as  upon 
the  perfection  of  the  vacuum,  produced  in  it  by  the 
condensation  of  the  steam,  depends  the  economy  of 
the  engine.  It  is  evident  that  if  the  back  pressure  upon 
the  engine  piston  be  removed,  the  engine  will  not  only 
be  aided  by  the  removal  of  a  pressure  of  14.7  pounds 
per  square  inch  on  the  exhaust  side  of  the  piston,  but 
the  exhaust  steam  from  the  cylinder  will  be  against  no 
pressure,  and  the  steam  can  be  expanded  in  the  cylinder 
to  nearly  absolute  zero  of  pressure  and  its  full  expan- 
sive power  be  obtained. 

The  gain  in  power  by  the  use  of  a  condenser  may  be 
estimated  on  the  basis  of  an  increase  of  12  pounds  per 
square  inch  to  the  mean  effective  pressure  in  the 
cylinder.  Therefore  it  will  be  seen,  that  with  the  aid 
01  a  condenser,  the  horsepower  of  an  engine  can  be 
materially  increased  over  that  which  is  available  when 
running  noncondensing.  Sometimes  the  vapors  are  to 
be  condensed  at  atmospheric  pressure,  but  more  fre- 
quently it  is  desired  to  produce  and  maintain  a 
vacuum  by  means  of  the  condensation,  in  which  case 
it  must  naturally  be  effected  in  a  vessel  shut  off  from 
the  air. 

The  condensation  of  steam  is  accomplished  by  the 
use  of  cold  water,  or  in  some  instances  cold  air.  It 
may  be  done  in  two  ways;  either  the  cool  water  is  in- 
jected directly  into  the  steam  to  be  condensed  or  the 
vapor  is  conducted  over  surfaces  cooled  by  water  or 
air.  Thus  we  have  what  is  known  as  the  jet  con- 
denser and  the  surface  condenser.  The  jet  condenser 
is  cheaper  than  the  surface  condenser  and  is  usually 
used  in  stationary  work.  With  the  jet  condenser  an 
air  pump  must  be  used.  The  jet  condenser  is  built  in 
two  different  forms,  known  as  the  wet  condenser,  from 
which  the  air  pump  extracts  the  condensed  steam  and 
injection  water  together  with  the  air  and  uncondensed 
vapors,  and  the  dry  condenser,  from  which  the  air 
pump  extracts  only  the  air  and  uncondensed  vapor 
while  the  condensed  vapor  and  injected  water  are  car- 
ried off  automatically  in  another  way. 

The  surface  condenser  usually  requires  a  large  sur- 
face and  is  made  square  or  tubular  in  form  and  is 
constructed  with  an  outside  casing  in  which  are  placed 
a  large  number  of  short  tubes.  The  vapor  passes 
through  the  tubes  with  the  cooling  water  on  the  out- 
side. An  opposite  arrangement  is  also  used,  .-^n  ex- 
ternal view  of  the  surface  condenser  is  shown  in  Fig. 
I,  in  which  the  water  enters  the  condensing  cham- 
ber at  one  end  and  flows  through  one  bank  of  tubes 


into  a  chamber  at  the  opposite  end  and  then  back 
again  out  of  the  top  into  the  discharge  pipe. 

The  steam  enters  the  condensing  chamber  at  the 
top  where  the  current  is  divided  by  a  baffle  plate,  which 
sends  the  steam  in  both  directions  and  distributes  it 
more  evenly  over  the  cold  tubes  where  it  is  con- 
densed, the  temperature  of  the  tubes  being  the  same 
as  that  of  the  circulating  water  passing  through  them. 
The  condensed  steam  collects  at  the  bottom  of  the  con- 
densing chamber  and  flows  into  the  suction  pipe  of  the 
air  pump,  which  also  removes  the  air  and  aids  in 
maintaining  the  vacuum.  This  type  of  condenser  has 
the  steam  cylinder  placed  between  the  air  and  circu- 
lating pumps,  the  pistons  of  all  three  being  connected 
to  the  same  piston  rod. 

The  surface  condenser  is  particularly  desirable 
where  the  condensing  water  is  unfit  for  use  in  the  boil- 
ers and  for  this  reason  it  is  used  more  largely  for 
marine  than  stationary  work.  The  surface  condenser 
furnishes  a  reliable  means  for  measuring  steam  con- 
sumption of  an  engine  because  the  discharge  of  the 


I 
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FIG.  1.     SURFACE  CONDENSER  SHOWING  POSITION  OF  AIR. 
STEAM  AND  WATER  CYLINDERS. 


air  pump  in  a  given  time  represents  exactly  the 
quantity  of  water  required  by  the  engine  in  the  same 
length  of  time. 

In  building  surface  condensers  there  is  not  much 
uniformity  as  to  size,  but  a  certain  amount  of  cooling 
surface  must  be  provided  and  the  objection  to  a  small 
condenser  is,  that  in  case  the  air  pump  fails  to  operate 
properly   the   condenser   soon   becomes   choked    with 
water.    The  capacity  of  a  circulating  pump  for  the  best 
class  of  surface  condenser  when  used  with  a  compound 
engine,  is  about  i  to  22,  or  i  cubic  foot  of  circulating 
pump  capacity  to  every  22  feet  in  the  low  pressure 
cylinder,  and  about  i  cubic  foot  of  circulating  pump      fl 
capacity  to  every  588  feet  of  cooling  surface  in  the      V 
tubes  of  the  condenser.     The  proportion  of  cooling 
surface  in  the  standard  surface  condenser  is  about  28      _ 
square  feet  to  i  cubic  foot  in  the  low  pressure  cylinder      fl 
or  6y2  square  feet  to  the  indicated  horsepower. 

Fig.  2  shows  a  surface  condenser  connected  to  an 
engine,  heater,  etc. 

Fig.  3  shows  an  indepjendent  jet  condenser  in  sec- 
tion. In  this  condenser  the  steam  and  water  cylin- 
ders and  valves  are  the  same  as  in  the  ordinary  direct 
acting  piunp ;  in  fact  it  is  a  direct  acting  pump  with  a 
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simple  ccMidensing  chamber  connected  to  the  pump 
suction,  which  resembles  to  a  great  extent  the  air  diam- 
ber  on  the  ordinary  pump,  except  that  it  is  larger  and 
is  provided  with  an  inlet  for  exhaust  steam  and  an 
outlet  for  the  condensing  water. 

The  inlet  for  the  water  is  carried  down  to  the 
spherical  part  of  the  condensing  chamber,  and  ter- 
minates in  a  cone  shaped  spiral  device  as  shown. 
This  throws  the  water  out  in  a  film  against  the  side 
of  the  chamber,  while  the  exhaust  steam  which  enters 
above  the  spray  cannot  reach  the  pump  below,  with- 
out passing  into  the  spray  of  cold  water,  which  con- 
denses it.  The  mixture  of  condensed  steam  and  in- 
jection water  is  then  drawn  into  the  pump  and  dis- 
charged into  a  hot  well.  The  injection  water  is 
regulated  by  means  of  a  hand  wheel,  which  extends 
up  to  the  top  of  the  condensing  chamber  and  regulates 
the  position  of  the  cone  at  the  end  of  the  water  inlet 

The  jet  condenser  as  a  rule  is  provided  with  a  device 
for  breaking  the  vacuum.    This  is  a  very  good  fea- 


Fig.  5  shows  the  arrangement  of  piping  where  the 
jet  condenser  is  used.  In  this  case  the  exhaust  i»pe 
from  the  engine  passes  to  a  feedwater  heater  and  from 
there  on  to  the  condenser,  which  is  located  below  the 
cylinder  of  the  engine.  A  bypass  pipe  is  connected 
between  the  pipe  leading  to  it  and  die  one  leading 
from  the  heater,  so  that  the  heater  may  be  used  or  not, 
as  desired.  The  exhaust  pipe  to  the  air  is  connected 
in  next  to  the  condenser  so  that  in  case  the  vacuum 
breaks  the  steam  will  exhaust  into  the  atmosphere. 
With  this  arrangement  the  engine  may  be  run  either 
condensing  or  noncondensing  and  either  with  or  with- 
out the  feedwater  heater.  If  it  is  desired  to  use  a 
portion  of  the  discharge  water  for  feeding  the  boilers 
a  grease  extractor  should  be  placed  in  the  exhaust 
pipe  between  the  engine  and  the  condenser. 

In  a  jet  condenser  the  condensed  water  comes  in 
direct  contact  with  the  steam,  so  that  the  temperature 
of  the  discharge  is  likely  to  be  lower  than  that  of  the 
condensed  steam  in  a  surface  condenser,  if  the  water 


FIG.  2.   SHOWING  SURFACE  CONDENSER  CONNECTED  TO  AN  ENGINE. 


ture,  as  it  will  prove  a  means  of  safety,  if  the  water 
rises  to  a  certain  height  in  the  condensing  chamber, 
which  it  may  sometimes  do  when  the  engine  is  lightly 
loaded,  for  it  will  cause  the  engine  to  exhaust  into  the 
air.  If  this  were  not  done  the  water  would  be  drawn 
back  into  the  cylinder,  which  would  undoubtedly  wreck 
it 

A  device  for  breaking  the  vacuum  is  shown  in  Fig. 
4.  It  consists  of  a  simple  float  connected  to  an  air 
valve  on  the  side  of  the  condensing  chamber.  When 
the  water  rises  high  enough  to  raise  the  float  air  is 
admitted  into  the  condensing  chamber  and  the  vacuum 
is  destroyed.  When  this  occurs  the  exhaust  steam 
from  the  engine  flows  out  through  the  atmospheric 
valve  into  the  atmosphere  and  the  engine  is  changed 
to  a  noncondensing  engine  automatically,  without  stop- 


lie  capacity  of  a  jet  condenser  may  be  from  1-15 
to  1-20  the  capacity  of  the  steam  cylinder,  or  it  may 
be  of  the  same  capacity  as  the  air  pump. 


supply  is  not  carefully  adjusted.  On  this  account 
there  is  likely  to  be  less  saving  of  heat  from  using  the 
discharged  water  from  a  jet  condenser  than  from  a 
surface  condenser,  for  feeding  boilers.  Fig.  6  shows 
another  way  of  connecting  a  jet  condenser  to  an  en- 
gine, heater  and  pump. 

Another  type  of  condenser  is  what  is  known  as  the 
siphon  condenser  and  is  shown  in  Fig.  7.  This  type 
of  condenser  is  doubtless  the  simplest  form  in  use  at 
the  present  time  and  operates  as  follows:  the  exhaust 
steam  enters  the  condensing  chamber  which  is  some- 
what contracted,  through  the  cone  shaped  nozzle,  while 
the  condensing  water  enters  at  the  side  and  surrounds 
the  cone.  The  water  issues  into  the  chamber  below 
through  the  annular  orifice,  between  the  cone  and  the 
walls  of  the  condensing  chamber.  This  causes  the 
water  to  move  at  a  high  rate  of  speed  and  expels  the 
air  from  the  exhaust  pipe.  The  steam  upon  leaAring 
the  cone  shaped  nozzle,  flows  into  the  inverted  cone 
formed  by  the  film  of  water  which  condenses  the  ^team. 
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The  condensed  steam  and  the  injection  water  then 
flow  at  a  high  velocity  down  through  the  contracted 
neck  where  Sie  stream  is  solidified..  It  then  passes  on 
to  the  hot  well.  It  will  be  seen  that  the  neck  of  the  con- 
densing chamber  is  contracted,  which  forms  a  com- 
bining tube  for  the  purpose  of  producing  sufficient 
velocity  in  the  water  to  maintain  a  siphon-like  action 
which  draws  the  steam  from  the  exhaust  pipe  and 
causes  a  vacutmi  to  exist.  From  the  hot  well,  con- 
densed water  is  taken  by  the  hot  well  pump,  and  forced 
into  the  cooling  tower,  from  which  it  falls  to  the  cold 
well  at  the  bottom,  provided  such  is  the  arrangement 
of  the  plant  This  style  of  condenser  should  be  placed 
30  feet  above  the  level  of  the  water  in  the  hot  well. 

The  siphon  condenser  will  raise  the  condensation 
water  to  a  height  of  from  15  to  18  feet,  so  that  when 
the  water  supply  is  located  within  that  distance  of  the 
top  Of  the  condenser,  no  pump  is  required,  as  the  con- 
denser will  siphon  the  water  over  as  long  as  steam 
is  condensed. 

When  the  condenser  is  operated  without  a  pump  a 
starting  pipe  is  necessary.  This  is  connected  with 
the  tail  pipe  and  is  shown  in  Fig.  8.  When  starting 
the  condenser,  the  valve  in  the  starting  pipe  should 
open  and  the  water  flowing  through  this  and  down 
the  tail  pipe  gradually  forces  the  air  from  the  upper 
part  until  a  sufficient  vacuum  is  formed  to  draw  the 
water  up  to  the  condenser  and  start  the  water  going 
through  it.  Then  the  valve  in  tiie  starting  pipe  may 
be  closed. 


FIG. 


3.     SECTIONAL     VIEW     OF    INDEPENDENT     JET     CON- 
DENSER. 


Fig.  9  shows  a  method  of  connecting  a  siphon  con- 
denser with  the  engine,  the  water  coming  from  the 
cold  well  and  being  forced  up  into  the  condenser  by 
a  pump  as  shown.  In  the  siphon  condenser  it  fre- 
quently becomes  necessary  to  destroy  the  vacuum  and 
stop  tfie  ei^ne  on  short  notice.  For  this  reason  an 
automatic  relief  valve  is  placed  at  the  top.    This  is 


necessary  in  cases  where  the  condenser  is  arranged  to 
siphon  the  water,  because  any  failure  of  the  condenser, 
with  a  light  load,  would  result  in  the  water  being 
drawn  into  the  low  pressure  cylinder,  which  would 
wreck  the  engine. 

If  it  is  desirable  to  use  water  from  the  hot  well  for 
feeding  the  boilers,  an  oil  extractor  should  be  pro- 


FIG.  *.      VACUUM  BREAKER  ON  JET  CONDENSER. 


vjded  to  remove  the  oil  from  the  exhaust  steam,  as 
with  the  jet  condenser.  Even  with  this  precaution 
the  supply  to  the  boiler  feed  pump  should  be  taken  at 
a  point  considerably  below  the  water  level  in  the  hot 
well.  It  will  be  seen  that  the  siphon  condenser  has 
no  moving  parts  whatever  and  nothing  to  get  out  of 
order.  It  is  adapted  to  engines  of  all  sizes  and  under 
all  conditions. 

As  the  aim  of  the  condenser  is  to  increase  the  effi- 
ciency of  the  steam  engine,  it  is  evident  that  the  higher 
the  vacuum  maintained,  as  far  as  practicable,  the 
greater  the  efficiency.  There  are  cases  where  this  is 
not  true.  These  are  mentioned  later  on.  As  the 
vacuum  is  formed  by  removing  air  from  the  exhaust 
pipe  and  connections  as  well  as  the  condenser  itself,  it 
is  evident  that  if  there  is  an  air  leak  in  any  way,  the 
vacuum  will  be  destroyed.  Such  leaks  should  be  care- 
fully stopped. 

Without  doubt  the  greatest  source  of  air  leakage  is 
through  the  stuffingboxes,  on  both  the  engine  and 
condenser,  as  well  as  on  the  valves  in  the  pipes  lead- 
ing to  and  from  the  condenser.  Another  cause  of  air 
leakage  is  the  excessive  vibration  of  the  engine  on 
its  foundation,  and  such  air  leaks  will  affect  the 
vacuum  to  a  serious  extent.  One  method  of  testing 
for  leaks  in  the  exhaust  and  condenser  piping  is  to 
hold  a  light  close  to  the  joints.  If  there  is  a  leak  the 
light  will  be  drawn  in. 

Air  leaks  alone  are  not  responsible  for  the  destruc- 
tion of  the  vacuum,  as  too  much,  as  well  as  too  little, 
water  will  cause  the  vacuum  to  break.  When  too  lit- 
tle water  is  admitted,  all  the  steam  is  not  condensed  and 
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■-::.::-.  ?:-.  e.  ::  cir.  se'.dom  regain  the  vacuum  without 
!.'.::A:r.i  -'-.e  er.jT-r.e  exhaust  to  escape  to  the  air  until 
:!-.c  c::::e::scr  can  be  cooled. 

I:  is  -.'.so  particularly  convenient  if  there  is  a  sud- 
v.:e:'.  ir.-rcase  in  the  load  and  the  discharge  becomes 
:oo  I'.ot.  In  :his  case  the  temperature  can  be  restored 
to  r.orr.-.a:  bv  the  use  of  the  auxiliary  injection  water. 
Siich  an  arrangement  is  usually  provided  with  the  con- 
denser and  it  liiay  enter  the  exhaust  pipe  anywhere  that 
is  convenient. 

For  tiiose  who  are  not  familiar  with  the  auxiliary 
injection  it  may  be  said  that  any  engineer  can  make 
one  by  securinsf  a  piece  of  2-inch  pipe  about  3  feet  long 
whicli  is  perforated  with  small  holes  so  as  to  make  a 
spray  head.  This  apparatus  should  be  carefully 
watched  while  it  is  in  operation,  and  shut  oflF  as  soon 
as  its  purpose  has  been  accomplished,  because  if  it  is 
allowed  to  run  unnoticed  there  is  a  danger  of  flooding 
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the  condenser  and  working  water  back  to  the  engine 
cylinder. 

If  it  is  desired  to  change  an  engine  running  non- 
condensing  to  condensing  without  stopping  the  engine, 
the  air  pump  should  be  started  first  and  the  injection 
valve  opened  in  the  usual  way.  The  valve  in  the  ex- 
haust pipe  leading  from  the  low  pressure  cylinder  to 
the  condenser  will  be  closed  or  should  be  closed  when 
the  engine  is  running  noncondensing.  This  valve 
should  always  be  closed  when  the  engine  is  not  tun- 
ing condensing  as  the^steam  will  be  liable  to  injure. the 
condenser  valve. 

When  the  condenser  is  working  properly,  the  valve 


atmosphere,  the  back  pressure  valve  opens  automati- 
cally. When  stopping  a  condensing  engine  the  engine 
should  be  stopped  first  and  the  condenser  afterwards. 

Condensers  are  not  free  from  trouble  any  more  than 
any  other  apparatus  connected  with  the  steam  plant. 
The  siphon  condenser  is  probably  the  cheapest  of  any 
and  doubtless  gives  the  least  trouble.  One  trouble  is 
caused  by  small  stones  and  leaves  lodging  in  the  con- 
denser nozzle.  Of  course  when  this  occurs  the  remedy 
is  to  remove  the  ell  on  top,  and  clean  out  the  nozzle. 

To  eliminate  this  trouble  and  the  annoyance  and 
expense  occasioned  by  the  stoppage  of  the  nozzle, 
strainers  should  be  placed  in  the  injection  pipe  to  the 
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PIG.   6.     ANOTHER    METHOD    OF    CONNECTING    A   JET    CONDENSER   TO   ENGINES,   HEATER   AND   PU.MP. 


in  the  atmospheric  exhaust  pipe  is  partly  closed  and 
just  at  the  mcxnent  when  the  vacuum  begins  to  drop 
the  back  pressure  valve  should  be  closed,  after  which 
the  valve,  in  the  condenser  exhaust  pipe  should  be 
opened  wide.  Care  should  be  taken,  however,  in  open- 
ing the  valve  in  the  exhaust  pipe  before  the  back  pres- 
sure valve  is  closed,  to  stop  as  soon  as  the  vacuum 
begins  to  fall  or  it  will  be  lost  entirely. 

In  changing  from  condensing  to  noncondensing  it 
is  only  necessary  to  close  the  valve  in  the  condenser 
exhaust  pipe  and  stop  the  condenser,  because  as  soon 
as  the  pressure  in  the  exhaust  pipe  equals  that  of  the 


condenser,  in  order  to  catch  the  leaves,  sticks,  fish,  etc. 
Such  a  strainer  is  made  which  allows  the  removal 
of  any  obstruction  and  without  interrupting  the  flow 
of  water  to  the  condenser  without  breaking  the  vacuum. 
In  the  device  we  have  in  mind  there  are  two  strainers 
so  arranged  that  either  strainer  can  be  opened  \vhile 
the  other  is  in  operation,  thus  allowing  the  clogged 
strainer  to  be  taken  out  and  cleaned  and  placed  ready 
for  service  again. 

Not  only  is  the  condenser  an  important  auxiliary  of 
the  reciprocating  engine,  but  it  is  necessary  in  the 
steam  turbine  plant. 
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The  saving  due  to  vacuum  and  superheated  steam 
has  been  determined  by  tests,  in  which  it  has  been 
shown  that  the  rate  of  increase  in  the  last  few  inches 
of  vacuum  is  of  great  importance.  For  instance,  with 
21  inches  of  vacuum,  the  gain  is  but  i  per  cent  per 
inch.  At  265^  inches  the  gain  is  3J4  per  cent  and  at 
28  inches  it  is  estimated  to  be  5^  per  cent.  In  run- 
ning condensing  with  the  turbine,  it  is  important  to 
maintain  a  high  vacuum,  which  can  only  be  brought 
about  by  the  exclusion  of  entrained  air,  which  may  find 
its  way  into  the  condensing  system  in  different  ways. 
It  may  come  in  through  the  feed  water,  the  steam, 
through  leaks  in  the  piping  or  through  packing  glands 
improperly  sealed.  A  very  small  opening  will  have  a 
remarkable  effect  in  lowering  the  vacuum  unless  the 
air  is  removed  before  reaching  the  condenser.  This 
is  usually  accomplished  by  a  single  or  double  stage 
dry  air  pump.  A  small  steam  ejector  which  removes 
entrained  air  from  the  condenser  casing,  and  dis- 
charges into  a  small  auxiliary  condenser,  has  been  suc- 
cessfully used,  and  by  this  means  has  raised  the 
vacuum  2  inches,  or  about  4^  per  cent  net  gain. 

On  account  of  the  trouble  from  air  entering  through 
the  feedwater  the  surface  condenser  has  found  particu- 
lar favor  in  turbine  work.  The  surface  condenser 
also  enables  the  condensed  steam  to  be  returned  to  the 
.boilers,  which  is  a  saving  of  water  and  cuts  off  the 
cost  of  purifying  it  and  reduces  to  a  great  extent  the 
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cost  of  maintenance  in  the  way  of  cleaning  and  repairs 
to  the  boiler  equipment. 

In  the  most  modern  plants  the  practice  is  to  install 
an  independent  condensing  system.  It  is  only  recently 
that  this  method  of  condenser  operation  has  been 
adopted.  Formerly  every  condensing  engine  operated 
its  own  air  pump.  It  has  been  found  by  experience 
that  the  independent  condensing  plant  is  the  cheaper  to 


operate,  although  the  old  method  has  its  advantages, 
and  is  free  from  some  of  the  defects  of  the  independent 
system. 

Of  late  yekrs,  due  to  the  introduction  of  high  steam 
pressure,  the  condenser  has  been  somewhat  neglected, 
because  it  is  claimed  by  many  that  condensing  is  of  less 
importance  than  formerly,  although  this  kind  of  aign- 
ment  is  not  what  would  be  considered  good  engineer- 
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FIG.  8.     SIPHON   CONDE.VSER   AND   STARTING  VALVE. 


.  ing.  If  an  engineer  can  make  his  condenser  give  a 
result  of  from  25  to  26  inches,  it  is  his  business  to  do 
so.  If  it  does  not  pay  to  operate  the  condenser  it  is 
better  to  discard  it  entirely,  but  while  it  is  in  opera- 
tion all  leakage  of  air  should  be  prevented  and  the 
plant  made  to  run  efficiently. 

If,  in  an  independent  condensing  plant,  where  the  en- 
gineer is  striving  to  obtain  as  high  a  vacuum  as 
possible,  there  is  an  air  leakage,  the  pump  must  nm 
at  a  maximum  speed,  in  order  to  maintain  the  vacuum 
and  in  this  way  a  large  amount  of  steam  is  wasted  by 
the  steam  end  of  the  air  pump.  By  speeding  up  the 
air  pump  the  engineer  is  able  to  maintain  the  vacuum, 
and  those  who  are  not  acquainted  with  the  plant  havtf 
no  knowledge  of  the  waste  that  has  taken  place,  but 
have  the  impression  that  the  system  is  operating  in  a 
satisfactory  and  economical  manner.  In  the  system 
where  the  air  pump  is  dependent  upon  the  engine,  it 
cannot  be  speeded  up  and  the  defects  of  the  piping  are 
made  manifest  through  the  low  vacuum  as  shown  by 
the  vacuum  gage. 

Another  source  of  air  leakage  is  probably  caused  by 
the  modem  automatic  atmospheric  relief  valve  which 
is  not,  in  the  greater  number  of  plants,  at  least,  ar- 
ranged with  a  water  seal  which  would  effectually  pre- 
vent the  leakage  of  air. 
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In  testing  a  vacuum  system  it  is  not  a  bad  idea  to 
watch  the  system  to  see  how  long  the  vacuum  will  be 
maintained  after  the  engine  has  been  stopped.  If  it 
falls  rapidly  it  may  be  taken  as  an  indication  that  there 
is  a  serious  leak  somewhere  which  should  be  looked 
after  immediately. 

.    Even  in  the  most  modem  and  up-to-date  condensing 
systems,    trouble  often   occurs,   notwithstanding   the 
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abundance  of  condensing  water  and  the  apparently 
tight  connections.  An  instance  of  this  sort  occurred  in 
a  large  power  plant  in  New  York  in  which  the  pistons 
were  over  88  inches  in  diameter  with  a  speed  of  750 
feet  per  minute.  This  meant  that  with  the  loss  of 
every  inch  of  vacuum,  it  cost  over  275  horsepower. 
Here  it  is  evident  that  it  was  important  to  realize  the 
last  inch  of  vacuum  possible,  and  while  the  loss  is  not 
so  much  in  smaller  engines,  yet  the  same  principle  holds 
good  and  goes  to  show  that  every  inch  of  vacuum 
gained  is  a  step  toward  the  economic  operation  of  the 
plant. 


The  electric  street  cars  of  San  Francisco  are  soon 
to  be  propelled  by  power  generated  by  the  largest  gas 
engine  plant  in  the  world.  An  order  has  been  placed 
for  the  new  gas  engines,  which  will  require  several 
months  to  build. 

There  will  be  at  the  start  three  4,000  kilowatt  ca- 
pacity, 3-phase,  13,200-volt,  2S-cycle,  88  revolutions 
per  minute,  revolving  field  alternating  current  genera- 
tors, to  be  driven  by  5,400  horsepower  gas  engines. 
These  generators  are  the  largest  in  capacity  in  the 
world  driven  by  gas  engines. 


THE  GAS  ENGINE. 

Engineers  do  not  need  to  be  told  that  the  gas  en- 
gine has  passed  the  initial  stage,  and  developed  into 
an  important  factor  as  a  prime  mover  in  the  engi- 
neering field.  The  day  is  rapidly  approaching  when 
the  gas  engine  will  supplant  the  steam  engine  for 
many  purposes.  In  fact,  it  already  has.  It  will  grow 
more  and  more  into  favor,  when  it  becomes  a  matter 
of  general  knowledge  that  its  use,  even  in  small  sizes, 
results  in  an  economy  equal  if  not  greater  to  that  often 
attained  by  the  triple  or  quadruple  expansion  engine. 

The  question  of  fuel  economy  is  of  the  utmost  im- 
portance to  the  power  producer,  and  a  gas  engine  is 
>  used  in  many  instances,  because  the  saving  in  fuel 
will  amount  to  the  entire  cost  of  the  plant  within  a 
few  years. 

The  gas  engine  is  now  quite  well  understood  by  pro- 
gressive engineers  and  its  action  will  not  be  described 
in  this  article.  While  it  is  simple  in  operation,  no  one 
should  get  the  impression  that  the  principle  on  which 
it  works  should  be  neglected.  The  man  who  attempts 
to  operate  such  an  engine  without  sufficiently  under- 
standing it,  will  find  that  the  results  are  more  or  less 
unsatisfactory. 

The  larger  number  of  our  engineers  have,  during 
the  last  25  or  30  years,  devoted  their  energies  mainly 
to  the  perfecting  of  the  steam  engine.  In  spite  of  the 
advancement  in  the  use  of  higher  pressures,  multiple 
expansions,  and  superheated  steam,  they  have  failed 
to  make  the  steam  engine  compete  in  economy  with  the 
gas  engine,  although  its  greatest  progress  has  been 
made  within  the  last  few  years. 

Both  steam  and  gas  engines  derive  their  power  from 
the  combustion  of  fuel.  With  the  steam  engine  the 
fire  is  under  the  boiler,  but  in  the  gas  engine  it  is  inside 
of  the  engine  cylinder.  It  is  evident  that  a  gas  engine 
plant,  without  its  boiler  and  auxiliaries,  is  in  every  way 
cheaper  and  simpler,  and  has  a  greater  advantage,  be- 
cause it  can  do  more  work  per  pound  of  fuel,  than 
can  the  steam  engine  with  its  attachment  of  boilers 
and  pipes.  In  the  steam  engine  a  small  unit  is  not  as 
economical  as  a  large  one.  This  may  also  be  true  of 
the  gas  engine,  but  small  gas  engines  have  been  found 
to  be  almost  as  efficient  as  the  larger  ones.  The  small 
steam  engine  necessarily  requires  a  steam  boiler  of 
some  type  which,  regardless  of  size,  requires  watch- 
ing while  in  operation,  but  the  gas  engine  will  run 
for  hours  with  practically  no  attention. 

There  are  several  points  of  importance  which  inter- 
est the  buyer  of  a  gas  engine.  First,  the  capacity  of 
the  engine  in  brake  horsepower.  Second,  its  perform- 
ance in  British  thermal  units  per  hour,  necessary  to 
maintain  each  brake  horsepower.  Third,  the  adapt- 
ability of  the  engine  to  the  service  for  which  it  is  in- 
tended. The  cost  of  the  engine  and  the  workmanship 
in  its  manufacture  should  also  receive  careful  consid- 
eration. It  should  be  of  the  best  workmanship  and 
material  that  can  be  obtained  for  the  money.  The 
guarantee  which  goes  with  the  engine  involves  many 
problems  all  of  which  should  be  specified. 

Power  depends  on  mean  effective  pressure  and  pis- 
ton speed.  Mean  effective  pressure  depends  primarily 
upon  the  kind  of  gas  and  on  the  treatment  of  the  gas 
in  the  enp:ine.  Piston  speed  in  a  gas  engine  depends 
upon  nearly  the  same  conditions  as  in  the  steam  en- 
gine. The  kind  of  fuel  and  its  treatment  determine 
the  economy.    The  regulation  depends  on  the  method 
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of  governing  the  combination  of  cylinders,  or  the  way 
in  which  the  gas  is  treated  to  produce  a  uniform  turn- 
ing effort  and  whether  it  permits  of  a  quick  change  to 
meet  fluctuating  loads. 

The  capacity  of  the  gas  engine  is  generally  guaran- 
teed in  terms  of  brake  horsepower  which  is  determined 
by  a  test.  The  brake  horsepower  depends  upon  the 
indicated  horsepower  and  tlie  energy  lost  in  the  engine. 
These  losses  may  be  due  to  friction,  gas  losses  by  leak- 
age, the  passage  of  gas  through  restricted  openings 
in  the  suction,  exhaust  transfer  passages  or  otherwise. 
With  the  four  cycle  engines,  the  most  important  losses 
are  those  of  mechanical  friction  and  fluid  losses  and 
leaks.  With  the  two  cycle  engines  there  is  usually  a 
greater  fluid  loss  than  with  the  four  cycle  engines  be- 
cause of  the  necessity  of  quick  transfer  of  the  charges 
from  the  suction  chamber  or  precompression  pump  to 
the  motor  cylinder  when  the  crankpin  passes  through 
a  small  arc  about  the  dead  center. 

Increase  in  size  and  in  compression  pressures  are 
the  most  marked  features  in  the  present  development 
of  the  gas  engine.  Compression  is  one  of  the  chief 
elements  conducive  to  high  efficiency,  but  there  is, 
however,  a  limit  to  this,  as  the  compression  of  the 
charge  necessarily  heats  it.  If  the  compression  were 
carried  to  a  sufficiently  high  pressure  it  would  cause 
the  firing  of  the  charge.  This  is  something  that  is  care- 
fully avoided  in  the  ordinary  gas  engine,  although  in 
some  types,  ignition  is  accomplished  altogether  by  this 
means.  In  the  ordinary  gas  engine,  however,  firing 
is  usually  accomplished  by  an  electric  spark  as  it  can 
be  completely  controlled. 

Several  methods  for  governing  gas  engines  have 
been  devised,  but  two  only  have  been  used  to  any  great 
extent.  In  one  method  this  is  accomplished  by  caus- 
ing the  engine  to  miss  one  or  more  working  strokes. 
This  metliod,  however,  requires  a  heavy  flywheel, 
which  is  a  disadvantage,  and  even  then  there  is  con- 
siderable variation  in  speed.  On  the  other  hand  it  has 
the  advantage  of  high  efficiency  at  all  loads,  as  the 
quality  of  the  mixture  and  the  compression  previous 
to  ignition,  are  the  same  whether  the  load  be  heavy  or 
light.  The  irregular  speed  under  such  governing  is 
such  as  to  render  it  unsuitable  for  many  kinds  of  work, 
especially  that  of  driving  alternators  in  parallel.  The 
method  usually  employed,  especially  for  large  sizes 
and  for  electrical  work  is  that  of  varying  the  amount 
of  mixture  administered  to  the  cylinder,  at  the  same 
time  keeping  its  quality  constant  as  much  as  is  possible. 
A  heavily  loaded  engine  will  require  its  cylinder  to  be 
practically  full  of  explosive  mixture,  but  with  this 
method  the  mixture  is  suited  to  the  compression  which 
takes  place.  When  the  engine  is  working  under  a 
light  load  the  quality  of  the  mixture  can  be  maintained 
by  allowing  it  to  mix  with  the  air  just  sufficiently  to 
properly  ignite  under  the  compression  which  takes 
place. 

In  economy  of  fuel  the  gas  engine  has  no  rival.  The 
present  limit  of  the  steam  engine  is  10  pounds  of  water 
per  indicated  horsepower  or  11  pounds  per  brake 
horsepower.  This  evaporation  is  10  pounds  of  water 
per  potmd  of  coal  containing  14,000  British  thermal 
units.  A  brake  horsepower  is  equivalent  to  1 1;.400  Brit- 
ish thermal  units  of  i.i  pounds  of  coal.  With  the  gas 
cnsrine  at  full  load  a  brake  horsepower  is  obtained  with 
lo.q  to  Ti  feet  of  gas  which  equals  from  goo  to  i.ooo 
British  thermal  units  per  cubic  foot,  calorific  value. 


This  is  equivalent  to  11,000  British  thermal  units  per 
brake  horsepower. 

A  gas  engine  plant  requires  as  much  skill  in  some 
instances  to  operate  as  a  steam  plant  does.  With  a  light 
load  the  gas  engine  shows  a  greater  efficiency  than  a 
steam  engine  of  corresponding  size,  the  cost  of  open- 
tion  and  maintainance  is  low,  while  in  equipment,  it 
is  exceedingly  simple.  Very  few  auxiliaries  are  re- 
quired ;  it  is  quick  to  get  started,  the  waste  heat  in  the 
jacket  water  is  suitable  for  heating  buildings,  an  J  in 
case  the  plant  requires  an  extension  no  alterations  are 
required. 

In  gas  engine  plants  the  danger  of  explosion  from 
high  pressures  in  boilers,  piping,  etc.,  is  absent  and 
there  is  no  danger  from  an  explosion  of  gas  outside  of 
the  engine  cylinder^  as  a  mixture  of  proper  proportions- 
is  required  to  bring  it  about.  As  soon  as  a  gas  engine 
is  shut  down,  all  heat  loss  is  stopped.  This  is  another 
source  of  economy. 

The  cost  of  the  gas  engine  is  somewhat  greater  than 
that  of  the  steam  engine.  The  steam  engine  has  a  cer- 
tain amount  of  overload  capacity,  that  is,  it  is  capable 
of  operating  under  a  load  greater  than  its  official  rat- 
ing, but  at  a  somewhat  impaired  efficiency.  The  gas 
engine  has,  properly  speaking,  no  overload  capacity, 
as  its  performance  improves  up  to  the  point  where  it 
can  carry  no  more  load,  after  which  any  further  load- 
ing causes  the  engine  to  slow  down.  In  purchasing  a 
gas  engine  it  is  necessary  therefore  to  provide  for  a 
rated  capacity  approximately  equal  to  the  overload 
which  may  have  to  be  carried.  For  this  reason  a  com- 
parison of  prices  on  the  basis  of  the  cost  per  horse- 
power is  not  always  correct. 

The  use  of  large  engines  for  driving  direct  coupled 
dynamos  for  various  purposes  is  coming  rapidly  into 
favor.  In  some  instances  the  engine  runs  day  and 
night  at  its  full  output  which  is  a  severe  strain  on 
every  part.  Electric  practice  requires  steadiness 
in  running  and  accurate  governing.  This  has 
been  accomplished  with  large  engines  of  the  four 
stroke  type  using  four  cylinders  in  suitable  combina- 
tion, and  by  using  the  impulse  automatically,  by  means 
of  the  governor,  almost  perfect  regulation  has  been 
obtained. 

To  successfully  operate  gas  engines,  it  is  necessa: 
to  keep  them  clean.  The  igniter  which  is  an  importai 
part  of  the  internal  combustion  entwine  requires  ca 
and  if  it  is  of  the  wide-spark  type,  the  points  will  wear 
longer  if  the  polarity  of  the  current  is  changed  each 
day.  This  can  easily  be  accomplished  by  means  of  a 
double-throw  switch  placed  in  the  circuit.  This  switch 
may  also  be  used  as  the  main  switch.  The  governor 
also  requires  special  attention.  It  is  just  as  essential 
to  give  the  gas  engine  careful  attention  as  it  is  the 
steam  engine  and  mo.st  of  its  failures  are  due  to  mis- 
management and  neglect. 

Ever\'  gas  engine  manufacturer  provides  rules  b; 
which  his  gas  engine  may  be  successfully  operated, 
that  nothing  need  be  said  on  this  score. 


1 


Il^ 

1 


According  to  the  standard  of  the  British  admiralty 
the  knot  is  the  length  of  one  minute  of  lonsfitude  at  the 
equator,  or  6,oR6  feet,  1.1527  statute  miles,  or  1,855 
metres.  The  mean  length  of  latitude,  sometimes  reck-, 
oned  as  a  knot,  is  6,076  feet,  1.151  statute  miles, 
1,852  metres.  A  marine  league  is  three  of  these  se 
miles. 
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BOOKKEEPING  FOR  ENGINEERS. 

Steam  engineering  has  advanced  to  a  point  where 
economy  in  the  operation  of  the  plant  is  a  necessity. 
To  obtain  the  highest  economy,  the  engineer  must 
keep  an  accurate  record  of  the  operation  of  all  the 
machinery  in  his  care,  as  well  as  an  account  of  all  the 
supplies  received.  Cconplicated  accounts  are  not  neces- 
sary and  the  simpler  the  system  the  less  time  required 
to  keep  it  up.  About  all  that  is  necessary  is  a  blank 
form  for  the  daily  report  and  another  for  a  monthly 
summarizing  report. 

The  daily  report  can  be  printed  on  one  blank  of 
convenient  form  by  using  both  sides.  The  same  may 
be  done  with  the  monthly  report.  In  small  plants  a 
card  or  sheet  printed  on  one  side  only  is  more  satis- 
factory. It  is  a  good  idea  to  have  the  daily  and 
monthly  report  sheets  printed  upon  different  colored 
paper  in  order  to  distinguish  one  from  the-  other. 


temperature  of  the  feedwater,  which  may  be  obtained 
from  a  thermometer  placed  in  the  feedwater  pipe 
leading  to  the  boilers.  This  reading  should  be  taken 
during  each  hour  of  operation  and  the  result  recorded 
in  the  proper  column.  For  example,  in  the  column 
"temperature  of  feedwater,"  no  reading  was  made  from 
I  a.  m.  until  6  a.  m.  when  the  boilers  were  fired  up. 
The  temperature  of  the  feedwater  was  then  150  de- 
grees, due  to  the  exhaust  from  the  pump  and  a  small 
bleeder  pipe  running  to  the  heater  to  supply  live  steam. 
At  7  a.  m.  when  the  engines  were  started,  the  tempera- 
ture advanced  to  203  degrees,  and  ranged  from  200  to 
208  degrees  for  the  remainder  of  the  day. 

The  steam  pressure  should  also  be  read  hourly,  be- 
cause of  variation  in  the  pressure  which  occurs  in  every 
day  practice.  The  table,  however,  shows  a  far  more 
uniform  steam  pressure  than  is  found  in  the  average 
steam  plant. 
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If  the  plant  is  operated  24  hours  each  day  the 
blanks  should  be  divided  into  two  watches  of  12  hours 
each,  or  if  there  are  three  shifts,  into  watches  of  8 
hours  each.  The  blanks  should  have  a  space  for  the 
record  of  each  boiler,  which  should  be  designated  by 
a  number,  as  boiler  No.  i,  No.  2,^etc.  When  this  has 
been  done  the  record  of  each  boiler  can  be  kept  by 
using-  the  letters  at  the  bottom  of  the  sheet.  No.  i, 
designated  "Boiler  Service."  IV  means,  washed  out, 
B,  banked,  etc.  For  instance,  boilers  i,  2  and  3  were 
banked  from  i  a.  m.  until  6  a.  m.  They  were  then 
fired  up  and  were  in  operation  until  6  p.  m.,  when 
they  were  banked  for  the  night.  No.  4  boiler,  which 
was  being  washed  out,  was  fired  up  at  10  a.  m.  and 
operated  the  rest  of  the  night. 

The  next  heading  is  that  of  draft  which  is  very  im- 
portant This  reading  is  obtained  by  noting  at  the 
beginning  of  each  watch,  the  difference  of  level  in 
indies,  of  the  water  in  the  draft  gage.    Next  is  the 


Engine  and   Generator  Service      W— working.    S— stopped. 
R — repairs. 

Manufacturing  plants  equipped  with  a  heating  sys- 
tem should  keep  a  record  of  its  performance.  This 
can  be  done  bv  dividing  the  head  into  divisions, 
"Return"  and  "Direct,"  while  under  the  heading  "Re- 
turn" are  subheads,  "Vacuum"  and  "Live  Steam." 
If  the  system  is  operated  in  conjunction  with  a 
vacuum  pump,  the  vacuum  should  be  read  every  hour. 
The  table  shows  a  vacuum  of  24  inches  at  i  a.  m.,  25 
inches  at  6  a.  m.  and  23  inches  at  i  p.  m.  The  column, 
"Live  steam"  refers  to  steam  furnished  for  heating 
either  exhaust  or  live  steam,  the  condensation  of  which 
is  returned  to  the  boilers.  Two  pounds  pressure  is 
shown  to  have  been  on  the  heating  system  all  day. 
The  direct  steam  pressure  referred  to  in  the  next 
column  is  steam  used  in  the  heating  system  at  a 
higher  pressure,  the  returns  of  which  do  not  go  to  the 
boilers,  and  shows  a  pressure  of  8  pounds  between  6 
a.  m.  and  3  p.  m. 

The  engine  record  shows  that  engine  No.  3  was 
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in  operation  from  i  a.  m.  until  6  p.  m.,  while  engines 
Nos.  I  and  2  were  started  at  7  a.  m.  and  operated  until 

6  p.  m.,  when  engine  No.  2  was  shut  down.  No,  i 
operated  for  the  remainder  of  the  night.  The  next 
columns  are  for  the  electrical  record.  The  first  two 
columns  are  for  the  constant  current  machines  which 
in  this  case  are  of  the  alternating  type,  and  the  other 
division  for  the  constant  potential  machines.  At  i 
a.  m.  the  alternator  had  generated  25  kilowatt  hours, 
the  load  remaining  constant  until  5  a.  m.  when  it  was 
increased.    At  6  o'clock  the  load  was  heavier,  while  at 

7  a.  m.  the  full  lighting  load  of  50  kilowatt  hours  was 
on  for  the  day.  This  gradually  decreased  during  the 
day,  increasing  again  at  nightfall.  At  6  p.  m.  the  load 
was  52  amperes.  When  Sie  men  in  the  factory  went 
home  the  load  decreased  to  32  amperes.  The  load  was 
then  shifted  to  the  other  machine  which  was  operated 
until  the  next  morning. 

The  last  three  columns  are  for  the  record  of  the 
generator  operating  the  motors.  The  load  comes  on 
at  7  a.  m.  and  remains  nearly  constant  all  day  having 
only  the  regular  variation  in  load  that  all  motor  cir- 
cuits have.  At  night  the  load  is  off,  as  the  motors 
No.  2.  Coal  Report. 
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For  24  hours  6.616.S:       60,865. 

Oil,  Pints,  Cylinder.  6 ;  Grease lbs. 

"     Bnsine,  7 ;  Waste. lbs. 

are  only  used  during  working  hours  between  7  a.  m. 
and  5  p.  m.  Readings  should  be  taken  hourly  from 
the  ammeter.  The  result  obtained  from  multiplying 
these  readings  by  the  potential  or  voltage  of  the  ma- 
chine at  that  time  .will  jnve  with  reasonable  accuracy 
the  watts  produced  during  that  hour,  or  the  watt- 
hours  divided  by  1,000  gives  the  kilowatt  hours.  If 
each  machine  is  supplied  with  a  recording  watt  meter 
on  each  dynamo  circuit,  the  readings  may  be  taken 
every  day  for  the  daily  output  instead  of  hourly.  The 
total  results  show  that  No.  2  machine  generated  460 
kilowatt  hours.  No.  i  generated  187  kilowatt  hours 
from  6  p.  m.  to  12  p.  m.  The  total  output  for  the  day 
motor  load  is,  machine  No.  3,  292  kilowatts.  No.  4, 
306,  and  No.  5,  321  kilowatts. 

The  reverse  side  of  this  sheet  can  be  arranged  for 
another  report  or  a  separate  blank  can  be  used.  The 
form  used,  depends  to  a  great  extent,  upon  the  size 
and  nature  of  the  plant.  It  should  show  a  general 
summary  of  the  day's  records  of  the  electric  power  in 
kilowatt  hours,  arc  lights,  incandescent  lights,  and 
storage  batteries,  if  any.  The  record  of  the  coal,  etc., 
should  also  be  kept,  convenientlv  arranged  as  shown 
on  record  blank  No.  2.  This  blank  shows  that  from 
I  a.  m.  to  I  a.  m.,  24  hours,  the  coal  used  was  6,916.5 
pounds,  the  water  used  60,865  pounds.  The  pounds 
of  water  per  pound  of  coal  was  8.1 ;  pounds  of  coal  per 
kilowatt  hour  was  4.5,  and  the  water  per  kilowatt  hour 
was  39.6  pounds.    Space  should  be  provided  for  a  rec- 


ord of  the  oils,  grease,  waste  and  other  supplies  used. 

A  record  of  the  arc  and  incandescent  light  system 
should  be  kept,  showing  the  time  the  lamps  are  started 
in  and  cut  out,  also  all  other  data  that  will  admit  of  a 
thorough  understanding  of  the  operation  of  the  sys- 
tem. This  will  also  apply  to  the  incandescent  system. 
Under  this  last  head  should  be  recorded  the  number 


No.  3. 


Engine  Room  Record. 


Date 

Hours 

Dynamo 

Heat'arSTStem 

I*s. 
Coal 

OU 

1905 

Bncine 

Bonn 

Ampe's 

Mw 

Bzh'st 

Cylin- 
der 

BBdae 

Jane  20 

10 

S 

341 

a.  to  p. 
m.    m. 
S        7 

a.  to  p. 

m.    m. 
7  ••   6 

18.320 

2ata. 

4ata. 

of  lamps  given  out,  the  date  when  they  were  given 
out,  also  the  date  of  return.  This  will  enable  one  to 
find  out  the  exact  life  of  each  lamp  and  the  engineer 
can  tell  whether  one  lot  of  lamps  is  giving  as  good 
satisfaction  as  another. 

The  monthly  report  is  nearly  a  duplicate  of  the  daily 
report  with  the  exception  that  the  report  for  the  month 
is  condensed,  and  can  be  read  at  a  glance.  The  re- 
port blanks  may  be  designed  practically  the  same  as 
the  daily  report  blanks,  with  additional  lines  for  other 
data  that  may  be  desired.  In  order  to  have  a  com- 
plete record  of  these  reports  for  his  own  use,  the  en- 
gineer can  either  take  a  duplicate  copy  of  his  monthly 
report  or  retain  the  daily  reports  sending  only  the 
monthly  ones  to  the  office. 

It  may  seem  to  many  that  this  work  is  irksome  and 
a  waste  of  time  each  day.  However,  it  really 
requires  very  little  time  to  keep  up  the  record,  and  its 
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value  cannot  be  appreciated  until  the  engineer  uses 
it  for  a  while.  He  will  never  care  to  return  to  the  old 
plan  which  is  merely  guess  work.  These  reports  keep 
the  engineer  in  close  touch  with  his  plant,  making  him 
watchful  and  observing,  and  thereby  aiding  him  in  de- 
tecting leaks  l.nefore  tliey  are  found  out  by  another  per- 
son. These  report  blanks  by  altering  slightly  may  be 
used  in  almost  any  kind  of  a  plant. 

A  more  simple  report  sheet  is  shown  by  No.  3  blank. 
On  this  blank  the  date  and  hours  the  engine  is  in 
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operation,  the  hours  the  dynamo  is  running,  together 
with  the  number  of  amperes  during  the  day  are 
recorded.  No.  3  blank  shows  the  live  steam  to  have 
been  on  from  5  a.  m.  to  7  a.  m.'  when  the  exhaust  steam 
was  turned  into  the  heating  system  and  continued  until 
6  p.  m.  The  coal  burned  during  the  day  was  18,320 
pounds  and  the  amount  of  oil  used  was  2  quarts  of 
cylinder  and  4  quarts  of  engine  oil.  This  report  will 
meet  the  requirements  of  the  engineer  who  is  operat- 
ing a  small  plant  of  one  boiler  and  engine.  A  much 
more  satisfactory  data  sheet  of  the  operation  of  the 
plant  can  be  obtained  if  the  engineer  has  an  indicator 
to  record  the  output  of  the  engine  for  each  day. 

A  fire  room  log  is  shown  in  report  blank  No.  4. 
This  gives  the  hours,  the  steam  pressure,  draft  in 
inches  in  the  stack  and  the  temperature  of  the  feed- 
water  before  and  after  passing  through  the  heater. 
Underneath  this  record  comes  the  record  of  the  coal 
used,  in  the  following  manner: 
Daily  Report. 

Coal  for  starting  fires  lbs. 

Coal  used  for  daily  run lbs. 

Coal  used  for  banking lbs. 

Coal  used,  total   , lbs. 

Ashes lbs. 

Water  metered  at  7  a.  m. 

Yesterday cu.  ft.  or  gals. 

Today  .' cu.  ft.  or  gals. 

DiflFerence cu.  ft.  or  gals. 

Cylinder  oil pts.. 

Waste    lbs. 

Note    

Date    

A  monthly  summary  of  the  daily  log  can  be  prepared 
in  the  following  manner : 

Monthly  Summary. 

Water  used,  gal.  or  cu.  ft 

Water  used  in  pounds 

Weight  of  coal    

Cost  of  coal  $ ". 

Average  steam  pressure  

Average   draft    ; 

Average  temperature  of  cold  water 

Average,  temperature  of  feedwater 

Cost  of  waste  

Cost  of  cylinder  oil  

Wages,   regular 

Wages,   extra    

Cost  of  coal  to  evaporate  1,000  pounds  of  water  into 

steam  for  the  month 

Another  kind  of  power  plant  log  is  shown  in  Fig. 
5.  This  plan  does  away  with  very  much  figuring  as 
to  the  output  of  the  engines  and  dynamos.  It  is  only 
necessary  for  the  engineer  to  record  the  reading  of 
the  ammeter  and  draw  in  the  load  line  at  the  end  of 
the  day.  This  log  perhaps  is  better  adapted  to  street 
car  service  or  illuminating  power  plants,  than  manu- 
fecturing  plants.  It  may,  however,  be  readily  used 
in  a  plant  furnishing  electric  power  to  the  building 
It  gives  not  only  the  load  in  amperes,  but  also  the 
hours  each  engine  and  boiler  is  in  operation  during 
the  24.  By  referring  to  the  log  it  is  seen  that  the 
load  from  12  midnight  to  4 :3s  p.  m.  is  practically  con- 
stant, then  gradually  increasing  until  7  a.  m.  At  this 
time  the  motor  load  of  the  factory  is  thrown  on, 
causing  the  amperes  to  run  up.  When  the  operatives 
start  work  the  ampere  load  suddenly  rises  to  the  peak 
of  the  load,  which  the  engines  have  to  carry  during 


working  hours.  There  is  a  decline  between  the  hours  of 
12 :30  noon  and  1 130  p.  m.,  but  the  load  for  the  after- 
noon rises  again  at  i  :30  o'clock  remaining  practically 
steady  until  late  in  the  afternoon,  when  a  small  lighting 
load  is  added.  At  6  p.  m.,  the  load  begins  to  gradually 
decrease  taking  a  sudden  drop  at  7  45  p.  m.  when  the 
motor  load  is  removed  entirely.  The  load  for  the 
night  is  thus  reduced  to  120  amperes,  which  remains  on 
until  midnight  when  it  drops  down  to  that  at  the  begin- 
ning of  the  log.  This  proves  the  load  from  8:30  to  12 
midnight  to  have  been  the  same. 

The  log  shows  the  engines  were  in  service  for  dif- 
ferent periods  of  time.  No.  i  engine  was  in  operation 
the  entire  24  hours.  No.  2  was  started  at  6:30  a.  m. 
and  continued  in  use  until  9  p.  m.  when  it  was  shut 
down.     Nos.  3  and  4  were  started  at  7  a.  m.  and 


No.  s. 


Power  Log. 


Engine  Power.     24-hour  Log  ending  12  p.  m.     June  20,  1905. 
AmptTtt 

~g34  b  6  7B9IOII12 


MiBcellancous 


Rernarkft 


operated  until  6:30  and  7  p.  m.  respectively.  The 
boilers  were  operated  as  follows:  Nos.  i  and  2  were 
fired  the  entire  24  hours,  while  No.  3  was  fired  at  5 
a.  ni.  and  operated  until  1;  a.  m.  Nos.  4,  5,  6,  and 
7  boilers  were  fired  up  at  (>  a.  m.  and  operated  until  6 
p.  m.  when  they  were  cut  out  and  banked  for  the 
night.  All  of  this  is  indicated  on  the  log  by  drawing 
a  dark  line  from  the  time  the  engine  or  boiler  began 
operation  until  it  was  cut  out  of  commission.  At  the 
right  a  space  is  provided  for  the  record  of  engine  re- 
pair, generators,  boilers,  pumps,  stokers  and  miscel- 
laneous repairs,  while  below  a  space  is  left  for  the 
total  report  of  the  day.  This  graphic  representation 
of  the  daily  load  of  the  plant  and  the  number  of  en- 
gines and  boilers  in  commission  during  any  time  of 
the  day,  gives  the  engineer  or  manager  of  the  plant  a 
very  complete  record  of  each  day's  operation. 
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SUPERHEATED  STEAM. 

Nearly  all  engineers  know  superheated  steam  has  a 
higher  temperature  than  that  normal  to  its  pressure, 
and  that  it  is  steam  dried  by  heat  applied  to  it  after 
it  has  left  the  boiler ;  that  is,  steam  is  said  to  be  super- 
heated when  at  any  given  boiler  pressure  it  has  a 
higher  temperature  than  the  water  from  which  it  was 
evaporated.  In  fact,  superheated  steam  does  not  con- 
tain moisture,  as  the  moisture  takes  the  extra  heat  from 
the  steam,  and  is  itself  evaporated. 

It  is  a  well  understood  fact  that  the  temperature 
of  saturated  steam  cannot  be  raised  without  an  in- 
crease in  pressure,  while  on  the  other  hand,  if  super- 
heated steam  is  allowed  to  expand,  the  temperature 
can  be  raised  without  increasing  the  pressure.  This 
expansion  is  taken  care  of  bj-  steam  being  used  by  the 
engine,  or  by  its  escape  through  the  safety  valve. 

Superheated  steam  may  he  produced  in  three  ways: 
One  is  to  place  the  superheater  in  the  flue  where  it 
will  be  exposed  to  the  hot  gases  after  they  leave  the 
boiler,  which  results  in  a  slight  gain  in  boiler  efficiency, 
as  the  heat  put  into  the  steam  would  otherwise  be 
wasted ;  the  gain  being  about  2  Vj  per  cent  in  a  boiler 


^^^^^^^^^^^^^^^^^VH^H 

li 

FIGS.    1    AND    3.     SUPEKHIiATKR    AS    APPLIED    TO    RETLKN 
TUBULAR  AND  MARINE   BOILERS. 

working  at  ordinary  rating.  This  amount  of  super- 
heat varies  considerably,  due  to  the  position  of  the 
superheater  in  the  flue,  because  the  temperature  of 
the  gases  is  but  very  little  above  the  temperature  of 
the  saturated  steam  when  the  boiler  is  being  worked 
at  ordinary  rating ;  while  on  the  other  hand,  the  dif- 
ference of  temperature  between  the  gases  and  the 
steam  increases  much  faster  than  the  amount  of  steam 
to  be  superheated  when  the  boiler  is  forced,  so  that  the 
amount  oi  superheat  gained  is  very  much  greater. 

As  both  superheater  and  a  certain  t>pe  of  feedwater 
heater,  known  as  an  economizer,  are  placed  in  the 
flue  l)etvveen  the  boiler  and  the  chimney,  a  comparison 
will  not  lie  out  of  place.  While  the  superheater  in 
the  flues  saves  a  small  per  cent  of  heat,  an  economizer 
will  save  more  heat  at  less  expense. 

The  difference  in  temperature  between  the  gases  and 
the  steam  is  only  about  200  degrees  with  a  superheater, 
while  the  difference  in  temperature  between  the  gases 
and  water  would  be  about  400  degrees  with  an  econo- 
mizer. A  given  area  of  heating  surface  in  an  econo- 
mizer would  increase  the  boiler  efficiency  five  times  as 


much  as  the  same  area  of  superheating  surface.     This 
applies  to  superheaters  that  are  located  in  the  flue. 

Another  way  of  arranging  the  superheater  is  to  in- 
stall it  in  a  separate  furnace;  this,  of  course,  requires 
an  additional  consumption  of  coal,  but  additional  heat 
is  put  into  the  steam,  and  it  is  theoretically  possible 
to  make  a  superheating  furnace  which  will  be  as  effi- 
cient as  a  boiler ;  when  such  conditions  exist  there  will 
be  no  loss  in  the  total  boiler  efficiency.  This  applica- 
tion of  the  superheater  is  best  adapted  for  use  in 
plants  where  the  steam  is  conducted  to  buildings 
located  at  a  considerable  distance  from  the  central 
boiler  plant.  A  superheater  under  such  conditions 
may,  by  means  of  a  small  fire  of  any  combustible,  add 
enough  heat  to  the  steam  not  only  to  evaporate  all  the 
moisture  due  to  the  loss  of  heat  in  transit,  but  to  raise 
the  temperature  to  such  a  degree  as  to  superheat  the 
steam.  ^ 

Several  practical  difficulties  prevent  the  efficiency  0^ 
a  furnace  for  separate  superheating,  one  of  which  is 
that  the  superheater  furnace  would  be  of  small  size 
compared  to  that  of  the  boiler,  and  the  total  efficiency 
would  probably  be  diminished. 

The  third  application  of  the  superheater  is  in  the 
path  of  the  gases  after  they  have  passed  over  a  por- 
tion of  the  heating  surface,  but  before  they  leave  it 
finally.  In  some  types  of  water  tube  boilers  the  super- 
heater is  placed  between  the  tubes  and  the  drum,  be- 
tween the  first  and  second  baffle  walls.  With  the  sup- 
erheater thus  arranged,  the  gases  give  up  the  same 
amount  of  heat  to  the  first  section  of  heating  surface 
as  they  would  if  the  superheater  was  not  present;  but 
in  the  next  pass  the  gases  give  up  a  portion  of  their 
heat  to  the  superheater.  The  giving  up  of  this  heat 
goes  to  increase  the  total  efficiency,  but  it  also  re- 
duces the  temperature  so  that  the  heat  given  up  to 
the  remaining  heating  surfaces  is  less  than  it  would 
have  been  without  the  superheater.  The  result  is  the 
same,  however,  as  if  additional  heating  surface  had 
been  added  to  the  boiler. 

In  independently  fired  boilers  of  the  marine  type 
the  superheater  may  be  placed  at  the  back  of  the 
boiler  where  the  gases  turn  to  enter  the  tubes.  In  the 
ordinary  return  tubular  boiler  it  may  be  placed  in  the 
chamber  at  the  back  end  at  the  entrance  to  the  tube."; 
where  the  temperature  of  the  gases  is  very  high  and 
the  heating  surfaces  may  be  distributed  with  consid< 
able  efficiency. 

Superheated  steam  is  used  because  of  its  increasi 
efficiency,  although   the  percentage  of   economy   ob- 
tained is  often  difficult  to  prove  because  of  the  expense 
of  the  careful  experiments  that  must  be  made  both 
before  and  after  the  change  is  effected. 

In  order  to  be  efficient,  superheated  steam  must  not 
only  be  produced  economically,  but  must  also  be  prop- 
erly utilized ;  that  is.  when  very  hot  steam  is  used, 
the  steam  engine  must  be  specially  arranged  to  receive 
it,  as  the  valves,  stuffingboxes  and  piston  rings  re- 
quire particular  attention  to  prevent  undue  wear  or 
trouble  when  using  such  hot  gases.  The  question  of 
lubrication  has  but  little  trouble  attached  to  it  now,  if 
the  best  of  mineral  oil  is  used. 

The  argument  first  used  in  urging  engineers  to 
adopt  superheated  steam  was  to  avoid  the  loss  due  to 
initial  condensation  in  the  cylinder,  and  that  the  sav- 
ing would  be  enough  to  justify  the  use  of  superheated 
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%  Since  that  time  it  has  been  discovered  that 
Bv  other  advantages  connected  with  its  use.  A 
eight  of  superheated  steam  is  required  to  fill  the 
er  at  any  given  cutoff  than  dry  steam  at  the 
Dressure,  and  the  extra  heat  to  secure  this  volume 
i  than  would  be  required  to  produce  saturated 
to  fill  the  same  space.  There  are  also 
reasons  to  believe  that  the  leakage  of 
leated  steam  by  piston  and  valves  is  less  than 
)f  saturated  steam.  Although  this  may  seem 
jnable,  it  is  nevertheless  borne  out  to  a  con- 


SUPERHEATER      ARRANGED      WITH      SEPARATE 
FURANCE. 


ble  extent  by  tests  to  determine  this  point  In 
tperiments  the  steam  was  introduced  into  the 
er  above  the  piston,  a  surface  condenser  being 
ed  to  the  space  below  the  piston  so  that  what- 
im  leaked  past  the  piston  could  be  condensed, 
saturated  steam  was  experimented  with,  the 
Iture  was  found  to  be  262  degrees,  which  cor- 
ids  very  nearly  to  the  pressure.  The  tempera- 
if  the  superheated  steam  was  479  degrees,  or  a 
leat  of  217  degrees.  With  the  saturated  steam 
gunce  bottle  was  filled  with  condensed  steam  in 
ptes  and  53  seconds,  while  with  superheated 
B  minutes  and  4  seconds  were  required,  thus 
^  a  reduction  of  condensation,  and  leakage  by 
te  of  superheated  steam  of  about  21  per  cent. 
;  behavior  of  the  superheated  steam  is  similar 
t  of  gases ;  that  is,  it  is  a  very  bad  conductor  of 
ad  has  the  peculiarity  of  being  able  to  lose  a 
imount  of  heat  without  becoming  saturated  or 
[The  thermal  capacity  of  steam  is  only  0.48, 
very  h'ttle  heat  is  required  to  superheat 
IS  it  loses  the  heat  as  quickly  as  it  acquires  it, 
issage  conveying  superheated  steam  must  be 
:Overed  with  nonconducting  material. 
!  economy  effected  by  using  superheated  steam  in 
rs  is  very  remarkable,  and  in  many  cases  where 
iperheat  has  been  only  a  few  degrees,  a  saving 
am  and  coal  has  always  been  the  result. 
:  introduction  of  superheated  steam  into  engines 
ices  largely  the  expansion  of  the  heated  part, 
his  reason,  valves  containing  many  ribs  or  of 
jpt  thickness,  when  in  sections,  such  as  plain 
■ves  or  Corliss  valves  of  the  usual  construction 
^suitable  for  high  temperature.  A  Corliss  valve 
and  about  480  degrees  F.  With  slide  valves,  the 
r  they  are,  the  higher  temperature  they  will 
while  large  slide  valves  will  hardly  stand  even 


slightly  heated  steam  if  no  provision  is  made  for  forced 
lubrication  of  the  face.  Piston  valves  have  proved  to 
be  suitable  for  the  highest  temperature  owing  to  their 
uniform  distribution  of  metal.  Long  valves  are  ob- 
jectionable when  cast  in  one  piece,  as  they  become 
scored  whether  they  are  cooled  from  the  inside  or  not ; 
they  should  therefore  be  made  as  short  as  possible. 

Valves  fitted  with  rings  and  springs  are  not  to  be 
recommended,  as  the  steam  comes  behind  the  rings  and 
increases  the  pressure,  causing  friction,  and  therefore 
increased  oil  consumption.  Piston  valves  should  be 
made  as  small  in  diameter  as  possible,  as  it  is  impos- 
sible to  rely  upon  them  remaining  tight.  Small  valves 
may  be  used  with  good  results  as  superheated  steam 
travels  at  a  speed  30  or  40  per  cent  greater  than  sat- 
urated steam. 

An  engine  that  has  been  constructed  to  operate  with 
superheated  steam  is  as  safe  with  it  as  an  ordinary 
engine  working  with  saturated  steam. 

Hig'hly  .superhented  steam  has  other  advantages  be- 
sides economy,  which  are  important.  By  its  use  the 
steam  consumption  is  nearly  independent  of  the  size 
of  the  engine,  a  small  engine  having  about  the  same 
steam  consumption  as  a  large  one.  For  instance,  an 
80-horsepower  compound  condensing  engine  will  use 
10.45  pounds  of  steam  at  a  pressure  of  160  pounds, 
and  a  i  ,000-horsepower  engine  uses  9  pounds  of  steam 
per  indicated  horsepower  per  hour. 

Highly  superheated  steam  does  not  mean  that  a 
high  boiler  pressure  is  required,  as  no  advantage  is 
gained  with  steam  exceeding  this  pressure,  and  as  the 
amount  of  heat  transmitted  from  the  steam  to  the 
cylinder  and  from  the  walls  of  the  cylinder  to  the 
steam  is  much  lower  with  superheated  steam  than 
with  saturated  steam,  the  whole  range  of  temperature 
from  boiler  pressure  to  vacuum  can  take  place  in  one 
or  two  cylinders. 


FIG. 


WATER  TUBE  BOILER  ARRANGED  WITH  SUPER- 
HEATER. 


The  economy  obtained  from  engines  working  with 
superheated  steam  is  derived  from  the  large  volume 
of  steam  and  the  removal  of  initial  condensation  The 
steam  consumption  of  single  cylinder  condensing 
engines  using  saturated  steam  at  a  pressure  of  go  to 
100  pounds  per  square  inch,  will  be  19  to  25  pounds 
of  steam  per  indicated  horsepower  per  hour.  .\s  the 
difference  between  the  admission  and  the  exhaust 
steam  is  very  great,  there  is  much  waste  by  initial  con- 
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A  MONTHLY  jouRNAi.  densatton,  therefore  this   type   of  engine   especially 

FOR  STATIONARY.  BI.ECTR1CAI,  AND  MARiNS  KNGiNBaRs.  favofs  the  use  of  Superheated  steam.    With  the  same 

I  engine  using  superheated  steam,  the  consumption  has 

puBLisBBo  8T  |jgg„  lowcrcd  to  from  13J4  to  15  pounds  per  indicated 

THE  ENGINEERS'  REVIEW  COMPANY,  horsepower.     Noncondensing  single  cylinder  engines 

Caxton  Building,  Cleveland,  O.  decrease  the  consumption  to  from  15  to  18  pounds  per 

New  York  Office  1310—150  Nassau  St.  indicated  horsepower,  which  is  about  the  same  con- 

— — — - — — — sumption  as  an  average  compound  condensing  en- 

P,^S^^'t°5oS^lryeJ^.iS^;hr4rpi°y,b^gI?.i^^;^?'  ""*  ^^'"  gme  with  saturated  steam.    The  compound  non-con- 

=====^===^^===^^=^=^===  densing  gives  a  consumption  of  from  14  to  16  potmds 

^ttet.  from  B»«inecrs  on  «.biecU  pertaining  to  enirlneerln.  «e  wel-  ^^  ^^^^  p^^.  -^^^^^^^^  ^Orse  pOWCr  hour.     The  COm- 

Subscribers,  when  informing  ua  of  change  of  addreas.  (honld  give  both  pound  Condensing  engfine  is  the  mOSt  eCOnomical. 

the  old  and  the  new  addresses.  et-ij?*                                                             t 

In  any  case  of  failure  to  recei«  Oils  paper,  the  Cleveland  office  Aouid  buperhcatcd  Steam  engines  use  on  an  average  of 

be  noufied.  30  to  40  per  Cent  less  steam  than  saturated  steam 

Entered  at  the  Post  Office.  Cleveland.  Ohio,  as  Second  ciasa  Matter.  engines  of  the  Same  type;  therefore  boilers  Can  be 

■  made  30  per  cent  smaller,  and  the  difference  in  price 

CLEVELAND  O.   MAY  1905  *'"  nearly  cover  the  cost  of  the  superheater.    For  the 

'      '                                same  steam  consumption,  the  superheated  steam  en- 

gine  is  cheaper,  as  it  may  be  worked  at  a  lower  boiler 

The  subscription  circulation  of  the  Engineers'  Re-  pressure,  and  instead  of  a  compound  engine  with  sat- 

view   for  April,   1905,   was  20,600  copies,  proof  of  urated  steam,  a  single  cylinder  engine  with  super- 

which  is  shown  in  the  reproduced  post  office  receipt  heated  steam  may  be  used  giving  the  same  or  better 

for  that  edition  on  page  63  of  this  issue.    The  edition  ""^^H)*^  *^^  *^*  former.  ^    .     ^  ^      , 

r„„  ,,„       .„  .     „,  ^ J      -11  u             J  u  The  economy  to  be  obtained  by  the  use  of  super- 

for  May  will  be  2i,0(x>  copies  and  will  be  proved  by  ^^^^^  ^^^^  ^j^  reciprocating  engines  has  been  so 

the  publication  of  a  fac-simile  of  the  post  office  re-  thoroughly  demonstrated  that  the  only  question  at 

ceipt  next  month.  the  present  time  is  how  to  best  provide  for  its  pro- 

duction  and  use.     We  have  stated  that  with  super- 

CONTENTS.  heated  steam  the  condensation  in  the  cylinder  is  re- 

Boiiers  and  Furnaces                                                             .1  duccd,  the  rcason  being  that  the  incoming  steam  strikes 

c.      Di   .  Di™  "'ii,   .  .  J 1  the  cold  walls  of  the  cylinder  which  have  just  been 

Steam  Plant  Plana — Illustrated   8  .              ^      ^        .^,     ^,        ,      •'   ,                 ^              /•   ,,   '         , 

gjj  .^^j                                                                             j^  m  contact  with  the  low  temperature  of  the  exhaust 

T.„i  .  J  wi  !  ■    T   1,.  Di    .    Til   .  !  J ,o  steam.     When  superheated  steam  is  used  this  con- 

Isolated   Electric   Light   Plants — Illustrated 19  .           ...            ,          .     ,                    ..       , 

o,       m    .  I,  •      111   .  .  J                                               ,o  densation  is  reduced,  because  its  temperature  is  so 

Steam    Plant    Pipmg— Illustrated 22  u*    L    ^u    i.    ..i.       ^                  4.            1.         ir  11            ..    xu             At 

„      .  ..           .   „. .           ,„   ...                                     „„  high  that  the  temperature  has  fallen  at  the  end  of 

Foundations    and     Chimneys — Illustrated 28  .,*'           ,               ,     .       r                       •                                              .. 

The  Steam  Turbine                                                             i->  *"^  Stroke  to  that  of  Saturated  steam,  consequently  the 

Condensers-Illustrated  7. '. ',  T.  T. ! '. !                     '.        '.  '.'.'.'. '. '. '.  ".85  ^t^*™  '^  released  from  the  Cylinder  at  about  the  tem- 

TheGasEngine 41  peraturc  at  which  it  bcgins  to  coudensc. 

Bookkeeping  for  Engineer,  43  ,  Practically,  the  Only  questiou  to  be  settled  IS  the 

Superheated  Steam-iiius.rated  46  ^^^Ttt  of  supcrhcat,  which  depends  largely  upon  local 

Tt^n„;^i                                                                          48  circumstances  and  the  construction  of  the  engine. 

Power  PlanV  Management'  Number. ^°\  Ordinary  COUditionS,  it  is  UOt  bcSt  tO  USC   StCam 

Installation   of  Open  Heater  With   Turbine  or  Engine  Running  Con-  SUpCrhcated    mOrC    than    I35    dcgrCeS    at    a    ISO    pOUUd 

densing-iiiustrated                                                         49  S^S^  ptcssurc.     Ihis  coTrcsponds  to  z.  temperature  of 

Proportioning   Radiation  Surfaces,  by  Geo.   G.  Bennett 50  500  dcpceS.      Although   SOmC  benefits  may  be   dcHVed 

Revised  -Municipal  Code  for  St.  Louis 62  ^rom  the  USC  of  a  much  higher  degree  of  supcrhcat. 

An  ingersou  Watch  Free  62  ^uch    a    Condition    would    necessitate    specially   con- 

A  New  Stoker  Furnace-Illustrated   52  StniCtcd   StCam  ValvCS  and  pistOnS,  which   WOUld  CaUSC 

The  Knox  Water  Tube  Cleaner-Illustrated  54  ^  greater  Outlay  in  cxpcnsc  than  the  sHght  gain  in 

The  Trimo  Monkey  Wrench-Illustrated ; 54  ecouomy.    Partial   benefits   from    Superheated    steam 

^_^_^^_^^___^_______________________^^_  can    be    derived    by    the    use    of    several    devices. 

.     _        .  For     instance,     the     high     pressure     cylinder     is 

POWER  PLANT  MANAGEMENT  NUMBER,  sometimes  jacketed,  through  which  the  super- 
It  will  be  noticed  that  the  articles  in  this  number  heated  steam  passes  on  its  way  to  the  throttle,  and 
are  on  subjects  that  pertain  directly  to  the  design,  in  this  way,  initial  condensation  is  largely  prevented, 
installation  and  management  of  the  power  plant.  It  but  because  of  the  radiation  from  the  outside  of  the 
is  not  possible,  in  one  issue,  to  go  into  the  details  con-  jacket,  little  more  than  dry  steam  is  furnished  to  the 
nected  with  each  subject  so  we  have  touched  upon  the  engine,  and  so  some  of  the  benefit  is  lost,  but  the  bene- 
main  points  only.  These  subjects  are  all  of  vital  in-  fit  of  using  superheated  steam  in  this  way  is  marked. 
terest  to  engineers  and  if  we  have  succeeded  in  pro-  Another  device  is  to  arrange  reheater  tubes  be- 
ducing  a  number  of  vahie  to  our  readers,  wholly  tween  the  cylinders  when  using  highly  superheated 
or  in  part,  we  will  not  feel  that  we  have  failed,  steam  which  being  at  a  much  higher  temperature  and 
At  any  rate  we  have  made  the  effort  and  you  are  free  pressure  tlian  the  high  pressure  exhaust  superheats 
to  comment  on  or  criticise  any  point  on  which  we  do  the  supply  to  the  low  pressure  cylinder.  Tests  have 
not  agree.  shown  that  with  this  method,  there  is  practically  no 
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condensation  in  the  low  pressure  cylinder.  Sup- 
id  steam  does  away  very  largely  with  steam 
i,  as  it  accomplishes  the  same  result  in  a  more 
t  manner  and  so  reduces  the  cost  of  construc- 
It  is  a  mistake  to  think  that  superheated  steam 

be  applied  to  pumps.    The  same  principle  that 

to  die  wasteful  engine  applies  to  the  pump, 
ore  wasteful  the  engine  or  pump,  the  more  can 
ed  by  using  superheated  steam;  consequently 
ving  is  more  marked  with  pumps  than  with 
s.  In  the  ordinary  simple  or  compound  engine, 
ing  will  be  from  lo  to  25  per  cent  by  using  sup> 
:d    steam.      On    ordinary    steam   pumps,    the 

is  greater,  as  in  this  type  of  engine  the  cyl- 
:ondensation  is  ordinarily  very  high  and  tests 
[lown  a  saving  of  40  per  cent  of  the  steam  con- 
on  by  the  application  of  superheated  steam. 
!n  saturated  steam  is  used,  the  condensation  is 
srated  by  heat  from  the  steam  jackets.  On  the 
land  when  superheated  steam  is  used,  there  is 
surplus  of  heat  in  the  steam  at  the  beginning  of 
oke  that  at  the  end  of  the  stroke  the  tempera- 
las  fallen  to  a  point  sligthly  below  that  of 
isation,  thereby  reducing  very  largely  the  con- 
on  in  the  cylinder.     In  general,  the  duty  of 

can  be  increased  from  10  to  40  per  cent  by  the 
substitution    of    superheated    for    saturated 

steam  turbine  presents  a  condition  where  sup- 
id  steam  is  a  practical  necessity,  and  the  diffi- 
oi  lubrication  as  claimed  by  many  engineers 
superheated  steam  is  used,  due  to  the  taking 
the  oil  by  the  high  temperature  and  dryness  of 
am,  has  been  solved  by  the  steam  turbine,  as 
s  no  risk  in  initial  condensation  at  the  admis- 
id  of  the  engine.  Experiments  show  that  super- 
steam  does  produce  an  increase  in  the  efficiency 
turbine,  due  apparently  to  the  decrease  of  the 
.1  friction  between  the  moving  blades  of  the 
le.  An  actual  test  showed  that  1.5  horsepower 
cessary  to  run  a  turbine  to  speed  with  saturated 
under  a  vacuum,  while  only  .90  horsepower 
ed  when  steam  was  superheated  300  degrees  F. 
ndensing  the  exhaust  of  a  steam  turbine,  its 
ly  is  increased  to  an  extent  even  greater  than 
steam  engine,  consequently  a  good  vacuum  is 
ant.  This  is  not  difficult,  as  superheated  steam, 
e  of  its  greatly  reduced  density  always  produces 
;r  vacuum,  and  a  given  volume  of  superheated 
occupies  much  less  space  when  condensed  than 
an  equal  volume  of  saturated  steam, 
jrheated  steam  has  a  useful  part  to  perform 
a  higher  temperature  than  that  due  to  a  safe 
g  pressure  is  desired;  this  applies  to  chemical 
ihments,  cooking  ovens,  etc.  Exhaust  steam  is 
Ties  superheated  for  this  purpose, 
iiderable  light  is  thrown  on  the  question  as  to 
inch  moisture  is  contained  in  steam  by  the  tise 
erheated  steam,  as  for  instance,  at  a  working 
"e  of  125  pounds,  i  per  cent  moisture  would 
■nt  20  degrees  of  superheat.  Under  the  best  of 
ons  of  properly  proportioned  and  well  covered 
ipe  a  loss  of  1-5  or  1-3  of  a  degree  F.  of  super- 
:r  foot  of  steampipe  would  occur;  therefore,  it 
enable  to  assume  that  the  pipe  loss  would  reach 
X  F.  for  every  foot  with  the  ordinary  large  pipe 


covered  in  the  usual  way.  A  pipe  100  feet  long  could 
lose  100  degrees  of  superheat,  which  corresponds  to 
5  per  cent  of  moisture,  assuming  the  steam  was  dry 
when  it  left  the  boiler. 

The  distrust  as  to  the  evil  effects  of  superheated 
steam  is  fast  disappearing,  and  the  day  is  not  far 
distant  when  the  majority  of  engineers  will  understand 
superheated  steam  as  thoroughly  as  they  now  under- 
stand saturated  steam. 


INSTALLATION  OF  OPEN  HEATER  WITH 

TURBINE  OR  ENGINE  RUNNING 

CONDENSING. 

Among  the  new  problems  and  opportunities  pre- 
sented by  the  recent  commercial  development  of  the 
steam  turbine  is  the  application  of  the  auxiliary  equip- 
ment in  plants  operated  by  turbines.  The  Harrison 
Safety  Boiler  Works  of  Philadelphia,  Pa.,  manufac- 
turers of  the  well-known  Cochrane  feedwater  heaters, 
have  paid  special  attention  to  the  adaptation  of  their 
Cochrane  heaters  to  such  plants  (the  actual  and  con- 
templated installations  of  these  heaters  in  con- 
nection with  steam  turbines  already  exceeding  25,000 
horsepower),  and  they  have  developed  some  features 
in  these  installations  which  should  prove  of  consider- 
able interest  to  engineers. 

The  accompanying  illustration  shows  an  approved 
method,  designed  by  the  Harrison  Safety  Boiler  Works 
and  covered  by  letters  patent,  for  heating  and  regulat- 
ing the  boiler  feedwater,  and  is  particularly  adapted  to 
plants  where  the  steam  turbines  are  operated  in  con- 
nection with  surface  condensers,  although  this  method 


HEATER    AND    CONNECTIONS   TO    TURBINE   AND 
AUXILIARIES. 


is  also  applicable  to  plants  where  surface  condensers 
are  used  in  connection  with  reciprocating  engines. 

A  is  the  main  steam  turbine  taking  steam  through 
the  pipe  from  the  boiler. 

B  is  the  exhaust  pipe  from  the  turbine  to  condenser. 

C  is  the  surface  condenser  receiving  the  exhaust 
from  B. 

£>  is  a  pump  taking  cold  water  throufjh  suction  pipe 
E  and  forcing  it  through  pipe  F  into  the  condenser  to 
condense  the  exhaust  steam  therein ;  G  is  the  discharge 
for  the  circulatinpr  water  from  the  condenser. 

H  is  an  auxiliary  engine  driving  a  pump  /  for  draw- 
ing the  condensation  of  the  steam  from  the  condenser 
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and  delivering  it  to  the  open  heater  through  the  pipe 
/.  K  is  the  exhaust  pipe  from  this  auxiUary  engine 
joining  the  exhaust  L  from  D. 

M  is  a  Cochrane  feedwater  heater  receiving  the  ex- 
haust from  the  auxiharies  through  the  oil  separator  N. 

0  is  a  pump  taking  the  feedwater  from  the  lieater 
through  ilie  pipe  P  and  discharging  it  to  the  boilers 
through  the  pipe  Q.  The  exliaust  from  this  pump, 
joining  the  other  auxiHary  exhaust,  enters  the  sep- 
arator A^. 

R  is  the  supplementary  cold  water  feed  supply  emp- 
tying into  the  condenser  C  to  make  up  any  difference 
between  the  quantity  of  the  condensation  of  the  steam 
and  the  amount  of  water  required  by  the  boilers.  The 
supplementary  water  is  controlled  by  the  valve  S,  ac- 
cording to  the  level  of  the  water  in  the  heater  M. 
This  valve  is  automatically  closed  or  opened  by  the 
float  and  connecting  mechanism. 

T  is  an  air  pump  exhausting  air  from  the  con- 
denser C  through  the  pipe  U.  In  cases  where  this 
pump  is  steam  driven,  the  exhaust  also  enters  the  sep- 
arator N. 

V  is  the  exhaust  from  the  heater  to  the  atmosphere 
and  is  provided  with  a  back  pressure  valve  W. 

X  is  an  air  pipe  leading  into  the  condenser  and 
provided  with  the  air  valve  Y  for  passing  to  the  con- 
denser the  air  which  is  liberated  from  the  water  by 
heating  it  in  the  heater.  By  this  means  the  air  in  the 
heater  is  disposed  of  without  permitting  the  escape  of 
steam. 

Should  there  be  more  exhaust  from  the  auxiliaries 
than  can  be  condensed  in  the  heater,  the  pressure  in- 
creases until  it  is  high  enough  to  open  the  back  pres- 
sure valve  W  and  allows  the  surplus  to  escape  to  the 
atmosphere.  It  often  occurs,  however,  that  the  steam 
from  the  auxiliaries  is  insufficient  to  heat  the  feed- 
water  to  the  temperature  of  the  steam  itself.  In  order 
to  cover  such  cases  the  pipe  Z  is  carried  to  the  heater 
from  such  a  point  of  expansion  in  the  turbine  as  will 
insure  the  least  loss  of  efTectiveness  with  the  greatest 
potentiality  for  the  purpose  of  making  up  any  possible 
deficiency  in  the  auxiliary  exhaust.  In  the  pipe  Z  is 
placed  an  automatic  throttling  valve  Vv,  so  adjusted 
that  the  pressure  of  the  steam  when  it  enters  the  heater 
shall  be  below  the  pressure  at  which  the  back  pressure 
valve  W  is  set.  Thus  the  supply  of  supplemental 
steam  from  the  turbine  depends  upon  the  pressure  in 
the  heater  and  is  regulated  by  the  needs  of  the  heatei 
itself. 

The  operation  of  this  novel  arrangement  has  im- 
portant advantages.  In  addition  to  all  of  the  conden- 
sation of  the  main  exhaust  being  utilized  in  the  heater, 
the  supplementary  cold  water  is  automatically  regu- 
lated and  supplied,  and  is  partially  heated  in  the  con- 
denser by  the  utilization  of  the  latent  heat  in  the  main 
exhaust.  All  of  the  exhaust  from  the  auxiliaries  is 
utilized  up  to  the  point  where  they  provide  more  ex- 
haust thnn  is  required  in  the  heater,  and  should  the 
supply  fall  below  the  maximum  quantity  required  it  is 
automatically  supplemented  by  steam  in  the  manner 
already  described.  The  boilers  are  furnished  with 
water  at  a  uniformly  high  temperature,  there  being 
no  sudden  fall  in  the  temperature  due  to  variations  in 
the  quantity  of  steam  available,  for  heating  the  water 
or  in  the  quantity  of  the  supplemental  cold  water  re- 
•  quired.     The  methods  by  which  these  desirable  results 


arc  obtained  are  simple,  positive  and  entirely   auto- 
matic. 

It  will  be  seen  that  in  a  plant  in  which  this  method 
of  heating  and  regulating  the  boiler  feed  supply  is 
used  the  auxiliaries  are  of  the  independent,  steam 
driven,  noncondensing  type.  The  manner  in  which 
the  exhaust  from  these  auxiliaries  is  utilized,  however, 
makes  them  far  more  economical  than  the  turbine  or 
main  engine  run  condensing,  even  though  the  latter 
may  show  an  efficiency  of  15  per  cent  or  better.  If 
the  auxiliaries  were  run  condensing  they  could  not 
exceed  and  probably  would  not  equal  this  efficiency  of 
15  per  cent,  but  when  operated  in  the  manner  de- 
scribed above,  their  efficiency  is  practically  100  per 
cent,  for  all  of  the  heat  in  the  steam  which  is  not  con- 
verted into  work  or  accounted  for  by  losses  from  radia- 
tion, etc.,  (and  these  quantities  would  be  identical 
whether  the  auxiliaries  were  run  condensing  or  non- 
condensing),  is  utilized  in  heating  the  feedwater  and 
turned  back  into  the  boilers.  This  efficiency  of  100 
per  cent  compares  with  the  absolute  loss  of  85  per 
cent  which  must  occur  if  the  auxiliaries  are  run  con- 
densing and  the  heat  in  the  exhaust  dissipated  and 
wasted  in  the  condensing  water. 


^ 


PROPORTIONING   RADIATION    SURFACES. 

BY   GEO.    G.    BENNETT. 

We  often  hear  steam  engineers,  especially  those  who 
are  not  familiar  with  steam  heating,  ask  "Why 
is  it  necessary  to  increase  the  heating  surface  of  a 
coil  or  radiator,  when  the  room  or  building  is  re- 
quired to  be  heated  to  a  higher  temperature?"  They 
seem  to  think  all  that  is  to  be  done,  is  to  increase  the 
steam  pressure.  Increasing  the  steam  pressure  will 
answer  to  a  certain  extent  and  that  only  when  the 
raise  in  temperature  is  very  small.  For  instance:  If 
80  square  feet  of  radiation  is  required  to  heat  a  room 
to  70  degrees  in  zero  weather,  what  would  be  the 
temperature  of  the  room  if  wo  raised  the  steam  pres- 
sure to  50  pounds?  Supposing  the  steam  pressure 
first  carried  was  5  pounds:  steam  at  5  pounds  pres- 
sure equals  228  degrees,  and  the  temperature  of  the 
room  equals  70  degrees.  The  difference  of  temperature 
between  the  air  in  the  room  and  the  steam  is  equal  to 
228 — 70^=158  degrees.  Prof.  Baldwin's  formula  is, 
"Divide  the  difference  in  temperature  between  that  at 
which  the  room  is  to  be  kept  and  the  colder  outside  at- 
mosphere, by  the  difference  of  the  steam  pipes  and 
that  at  which  you  wish  to  keep  the  room.  The  prod- 
uct will  be  the  square  feet  or  fraction  thereof  of 
plate,  or  pipe  surface,  that  is  the  equivalent  of  each 
square  foot  of  glass  or  its  equivalent  in  transmitting 
cold."  Then  if  we  divide  70  by  158  we  get  .443  of  a 
foot  of  plate  or  pipe  surface.  Heating  the  room  with 
a  pressure  of  50  pounds,  we  have  (temperature  of 
steam  at  50  pounds  pressure  equals  about  297  degrees). 
Then  297 — 70=227,  the  difference,  and  70-e-237^.3o8 
the  square  foot  of  plate  surface.  Suppose  that  the 
glass  equivalent  of  a  room  equals  iRo  square  feet? 
Then,  if  we  multiply  the  glass  equivalent  by  .443  for 
the  former  case,  we  have  i8oX-443=79.74>  or  say  80 
square  feet.  For  the  latter  wc  have.  1 80 X. 308^5 5. 44 
square  feet.  It  will  be  seen  from  the  foregoing  that 
it  requires  considerably  less  heating  surface  to  heat 
the  same  room  under  an  increased  pressure. 

To  learn  how  much  the  room  would  be  increased  in 
temperature  by   leaving   the   80-foot   radiator   in   the 
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room,  and  increasing  the  pressure  of  steam  from  5 
pounds  to  50,  proceed  in  this  manner:  It  took 
158  heat  units  per  square  foot  of  pipe  surface,  or 
80X158=12,640  heat  units  to  raise  the  temperature  of  - 
the  room  from  zero  to  70  degrees.  Now  we  have 
raised  the  pressure  of  the  steam  from  S  pounds  to  50, 
so  that  each  square  foot  of  pipe  surface  will  now  give 
oflF  297 — 70=227  heat  units,  an  increase  of  69  heat 
units,  or  the  total  equals  227X80=18.160  heat  units, 
or  about  69  per  cent  gain,  by  increasing  the  pressure 
of  the  steam  from  5  pounds  to  50.  So  that  the  room 
will  be  increased  from  70  degrees  to  about  100  de- 
grees. The  above  calculations  are  based  on  theoretical 
conditions. 

It  will  be  seen  from  the  above,  that  to  increase  the 
temperature  of  a  room  from  a  given  temperature, 
other  conditions  remaining  the  same,  we  must  either 
increase  the  pressure  of  the  steam,  or  increase  the 
size  of  the  radiator,  because,  first,  each  square  foot  of 
radiation  will  only  give  off  to  the  air  surrounding  it, 
so  many  heat  units  per  hour,  due  to  the  difference  be- 
tween the  steam  in  the  radiator  and  the  air  in  the 
room. 

Second,  if  we  wish  to  transmit  a  greater  number  of 
heat  units  in  a  given  time,  we  must  make  some 
changes,  i.  e,,  increase  the  capacity  of  the  heater,  or 
raise  the  pressure  of  the  steam,  or  in  other  words,  we 
have  got  to  produce  a  greater  difference  between  the 
two  temperatures,  the  steam  pipe  and  the  air.  As 
mentioned  in  the  fore  part  of  this  paper,  it  requires 
about  one  half  square  foot  of  pipe  surface  to  counter- 
act the  coolmg  effect  of  the  glass,  or  its  equivalent, 
with  the  temperature  outside  at  zero  and  inside  at  70 
degrees,  but,  if  the  temperature  is  changed  either  in- 
side or  outside,  i.  e.,  if  the  temperature  outside  should 
rtise  to  20  degrees  above  zero,  the  same  amount  of 
h»  iting  surface  would  raise  the  temperature  inside 
the  room,  because  the  cooling  effect  of  the  outside  air 
would  be  less,  on  account  of  the  outside  walls  and  win- 
dows becoming  warmer.  Therefore  the  temperature 
inside  the  room  would  raise  in  proportion. 

Suppose  we  take  a  corner  room,  12x12x10  feet. 
It  contains  four  windows  of  25  square  feet  each.  The 
outside  walls  will  equal  240  square  feet,  the  four  win- 
dows will  equal  100  square  feet,  and  the  cubical  con- 
tents equals  about  7  square  feet.  The  total  glass  equiv- 
alent will  equal  about  1 00-^-24+7  or  about  131.  The 
rule  for  finding  the  above  is,  to  the  glass  add  i-io  the 
wall  surface,  add  1-200  the  cubical  contents.  Thus 
the  windows=ioo  square  feet,  the  walls  =240-5-10=24 
and  the  cubic  contents=i,400-;-2oo=7.  Total  131 
square  feet  of  glass.  We  found  by  Prof.  Baldwin's 
formula,  that  the  square  foot  of  pipe  surface  necessary 
to  counteract  the  cooling  effect  of  the  glass  would  be 
equal  to  .443  of  a  foot.  It  must  be  remembered  that  this 
is  the  theoretical  amount,  and  no  allowance  has  been 
made  for  bad  construction  of  the  building  such  as 
loose  windows  and  doors.  The  amount  generally  al- 
lowed is  from  25  to  50  per  cent.  In  my  experience  I 
have  found  that  30  per  cent  is  a  fair  average,  and  will 
answer  for  all  ordinary  conditions,  that  is,  use  .575  or 
.6  as  a  multiplier  for  the  glass.  For  the  present  dem- 
onstrations I  will  use  the  theoretical  quantity.  Now 
we  found  the  glass  equivalent  to  be  131  square  feet; 
this  multiplied  by  .443=58.033,  the  heating  surface 
required,  but  it  is  not  very  often  we  can  find  a  radiator 


with  just  that  amount  of  radiation.  The  radiators 
are  generally  made  in  loops  of  4,  5  and  8  square  feet, 
bo  we  will  have  to  decide  on  a  radiator  of  56  or  60 
square  feet.  If  I  were  the  heating  engineer  I  would 
specify  60  square  feet  because  it  is  not  very  often  that 
the  owner  objects  if  the  radiator  is  a  little  too  large,  but 
it  is  a  different  thing  if  the  room  cannot  be  heated  to 
the  specified  temperature. 

It  will  be  found  easy  to  turn  off  a  radiator  if  the 
room  becomes  too  warm,  but  we  cannot  turn  more 
heat  on  if  the  radiator  is  not  large  enough,  so  it  is 
better  to  be  on  the  safe  side. 

To  illustn>te' the  subject  a  little  further.  It  is  re- 
quired to  heat  the  same  room  to  a  temperature  of  200 
degrees  inside,  the  temperature  remaining  the  same 
outside.  How  much  radiation  will  have  to  be  placed 
in  the  room? 

Using  the  same  formula  as  in  the  previous  question, 
we  have  temperature  of  the  steam  228  degrees,  tem- 
perature of  the  room  200  degrees  and  temperature  of 
the  outside,  zero.  Then  228—200=28  degrees,  the 
difference.  200-5-28=7.14-1-,  the  square  feet  of  pipe  or 
radiating  surface,  necessary  under  the  present  con- 
ditions, to  counteract  the  cooling  effect  of  the  outside 
walls  and  windows.  In  the  former  problem  the  dif- 
ference between  the  inside  and  the  outside  temperature 
was  only  70  degrees,  while  in  this  case  the  difference 
is  200  degrees,  therefore  it  will  require  more  heating 
surface  to  counteract  the  cooling  of  the  glass  or  its 
equivalent.  In  other  words  to  meet  the  new  conditions 
we  have  had  to  increase  the  heating  surface  of  the  ra- 
diator from  443  square  feet  to  7.15.  Now  the  amount 
of  radiation  that  will  be  found  necessary  to  heat  the 
room  to  200  degrees  will  be  the  glass  equivalent  131 
square  feet,  multiplied  by  7.14  or  93534  square  feet, 
instead  of  60  square  feet  as  in  the  former  case. 

Now  let  us  reason  this  proposition  out.  The  amount 
of  heat  given  out  by  a  radiator  or  coil  of  steam  pipe 
is  the  correct  measure  of  the  work  done  and  by  figur- 
ing from  the  difference  between  the  steam  and  the  air 
in  the  room  to  be  heated,  is  the  only  way  in  which 
we  can  arrive  at  the  solution  of  the  problem.  In  the 
former  proposition  the  difference  between  the  steam 
pipe  and  the  air  in  the  room  was  158  degrees,  while 
in  the  latter  it  is  only  28  degrees.  Now,  it  is  obvious 
that  it  would  require  a  greater  number  of  square  feet 
of  heating  surface  to  supply  the  heat  units  necessary 
in  the  latter  case  than  it  would  in  the  former,  because 
in  the  former  case  each  square  foot  of  heating  sur- 
face would  give  off  to  the  surrounding  air  158  heat 
units,  and  in  the  latter  only  28.  The  difference  be- 
tween the  inside  and  the  outside  temperature  in  the 
former  proposition  was  only  70  degrees,  while  in  the 
latter  it  is  200  degrees.  We  have  increased  the  tem- 
perature of  the  room  to  200  degrees,  but  the  tempera- 
ture of  the  .steam  pipe  has  remained  constant.  It  only 
goes  to  prove  that  the  closer  we  arrive  at  the  temper- 
ature of  the  room  and  the  steam  pipe,  the  greater  must 
be  the  amount  of  heating  surface  in  the  steam  pipes. 

Let  me  give  another  demonstration.  It  is  desired 
to  heat  the  same  room  to  226  degrees,  conditions  re- 
maining the  same  as  in  the  former  case.  Temperature 
of  room  226  degrees,  temperature  of  steam  228  de- 
grees and  outside  temperature,  zero.  Difference  be- 
tween steam  pipe  and  room  2  degrees.  Difference  be- 
tween outside  temperature  and  inside  or  room  226  de- 
grees.   Then  we  have  228 — 226^2  degrees,  the  differ- 
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ence  between  the  temperature  of  the  room  and  the 
steam  pipe.  226-^-2^113,  the  amount  of  radiating 
surface  required  at  the  present  time  to  counteract  the 
cooling  effect  of  the  outside  walls  and  windows.  Now 
you  will  begin  to  see  why  it  requires  such  an  extraor- 
dinary amount,  or  increase  in  the  heating  surface,  to 
heat  the  room  to  226  degrees. 

The  amount  of  radiating  surface  to  heat  the  roc«n 
will  be:  Square  feet  of  glass  131,  multiplied  by  113 
equals  14,803  square  feet,  the  amovmt  of  radiation  to 
be  placed  inside  of  the  room  to  heat  it  to  temperature 
of  226  degrees. 

Note  the  difference  in  the  amount  of  heating  sur- 
face. When  we  are  required  to  raise  the  temperature 
of  the  room  2  degrees  or  from  226  to  228  degrees,  we 
have:  Temperature  of  room  228  degrees;  temperature 
of  the  steam  pipe  228  degrees;  difference,  nothing. 
Difference  between  the  inside  and  the  outside  tempera- 
tures, 228  degrees.  Then  we  have  temperature  of 
room  228  degrees  minus  the  outside  temperature  of 
228  degrees  or  nothing.  Difference  between  the  inside 
and  outside  temperatures  228  degrees.  Then  we  have 
the  following  number  of  square  feet  of  pipe,  or  radiat- 
ing surface:  131X228=29,868  square  feet.  This 
amount  must  be  placed  in  the  room,  to  heat  it  to  228 
degrees. 

This  shows  that  in  order  to  raise  the  temperature 
2  degrees,  we  must  increase  the  square  feet  of  radia- 
tion from  14,803  to  29,868;  more  than  double  the 
amount.  This  tremendous  increase  is  due  to  the  great 
difference  in  the  steam  pipe  and  the  outside  tempera- 
ture. The  fact  of  the  matter  is,  we  have  made  the  walls 
of  the  .room  as  hot  as  the  steam  pipe.  While  this  is  not 
absolutely  correct,  it  is  approximately  true. 

The  following  tables  will  be  found  very  convenient 
for  ready  reference,  both  for  steam  and  hot  water. 
The  tables  are  determined  from  Prof.  Baldwin's 
formula,  given  in  the  beginning  of  this  paper.  Steam 
at  a  temperature  of  212  degrees: 

For  Temperature  Above  70  Degrees. 

Room  to  be  heat  to               70°  Steam  at  212°        Ratio  .493 

80°  "  "  .606 

90°  "  "  .737 

100°  "  "  .889 

120°  "  "  1.326 

130°  "  "  1.586 

•'                              140°  "  "  1.944 

150  "  "  2.410 

160""  "  "  3.076 

170°  "  "  4-047 

180°  "  "  -sfe:; 

190°  "  "  8.616 

200°  "  "  16.666 

"                            210°  "  "  105.000 

"                            212°  "  "  212.000 

For  Temperature  Below  70  Degrees. 

'Room  to  be  heat  to              65° Steam  at  212°        Ratio  .457 

60°  "  "  .422 

55°  "  "  -387 

50°  "  "  .352 

45°  "  •'  .316 

40°  •'  "  .281 

3.=;°  "  "  .246 

"                                30  "  "  .211 

25°  "  "  .176 

20°  "  "  .140 

is°  •'  ••         .105 

10°  "  "  .070 

5°  "  "  .035 

"  o"  •■  "  .000 

When  cstimatin.y;  the  radiation  for  rooms  and  build- 
ings add  30  per  cent  to  the  above  constants.  To  illus- 
trate:  Required  that  a  room  shall  be  heated  to  30  de- 


grees, outside  temperature,  zero;  steam  at  212  degrees. 
Estimate  the  amount  of  radiation,  using  the  same  room 
as  we  did  in  the  previous  propositions ;  it  contained  131 
square  feet  of  glass  equivalent.  Referring  to  the  table, 
we  find  opposite  30  degrees  the  constant  .211.  To  this 
add  30  per  cent  and  we  have  .274  and  i3iX-274^ 
35,849  square  feet  of  radiation  required  to  heat  the 
room  to  30  degrees  in  zero  weather. 

REVISED  MUNICIPAL  CODE  FOR  ST.  LOXJIS 

The  following  is  a  notice  to  boiler  users  which  is  a 
step  in  the  right  direction : 

Gentlemen: — Notice  is  hereby  given  you  that  from 
and  after  this  date,  all  boilers  built  for  use  in  the 
City  of  St.  Louis,  having  cylindrical  shells  or  drums 
of  more  than  42  inches  diameter,  and  carrying  more 
than  15  pounds  steam  pressure  to  the  square  inch, 
must  have  all  longitudinal  seams  butted  and  held 
together  by  straps  riveted  over  them.  Where  single 
butt  straps  are.  used,  they  must  not  be  less  in  thidc- 
ness  than  the  shell  plates,  and  where  double  butt 
straps  are  used,  each  strap  or  cover,  must  be  no  less 
than  five-eights  of  the  thickness  of  the  shell  plates. 

Plans  and  specifications  of  all  boilers  required  by 
Revised  Section  No.  2236  of  the  Municipal  Code  to 
be  submitted  to  this  office  upon  award  of  contract,  must 
comply  with  above  regulations,  or  same  will  not  be 
approved.  Respectfully, 

Jos.  G.  Branch, 
Inspector  of  Boilers  and  Elevators. 


AN  INGERSOLL  WATCH  FREE. 

The  Strong  Machinery  &  Supply  Co.,  for  the  last 
seven  years  at  No.  2^  Murray  street,  have  recently 
moved  to  their  new  and  larger  quarters  at  No.  j^ 
Franklin  street,  where  they  are  prepared,  to  take  care 
of  their  customers  in  much  better  shape.  This  com- 
pany carries  the  largest  stock  of  packings  in  the  East, 
making  a  specialty  of  handling  every  kind,  grade  and 
make  of  packing  for  steam,  water,  gas,  hydraulic  and 
special  purposes,  on  the  market.  The  are,  at  the  pres- 
ent time,  making  a  special  push  on  Strong's  Rivalate 
fibrous  metallic  packing,  which  is  said  to  be  one  of  the 
best  all-round  friction  reducing  packing  in  the  world. 

This  packing  is  made  in  the  shape  of  long  threads 
and  is  put  in  cans,  with  the  result  that  any  size  of 
rod,  any  size  of  box  for  steam,  air,  gas,  oil  or  am- 
monia can  be  instantly  packed  without  measurements 
of  any  kind.  This  packing,  once  set  to  its  place,  is, 
to  all  intents  and  purposes,  a  solid  metallic  packing, 
as  the  fibers  next  the  rod  take  a  smooth,  glassy  sur- 
face, making  the  lightest  friction  reducing  packing  in 
the  world. 

This  packing,  they  inform  us,  can  be  removed  at  any 
time,  with  an  ordinary  packing  hook. 

They  are  at  present  offering  as  a  special  premium 
for  the  first  trial  order,  one  of  the  Ingersoll  $1.50 
guaranteed  watches. 

Their  results  in  some  of  the  largest  plants  of  the 
world  have  been  most  gratifying  and  they  will  gladly 
send  a  can  on  approval  to  any  responsible  house  for  the 
purpose  of  thirt>'  days'  trial. 

A  NEW  STOKER  FURNACE. 

The  stoker  furnace  herewith  illustrated  is  of  the 
type  designated  as  "automatic"  in  distinction  from 
those  which  must  be  cleaned  by  hand.    The  coal  maga- 
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zines  and  stoking  apparatus  being  located  along  the 
entire  length  of  each  side  of  the  fire  chamber  gives 
ample  length  of  feed  plate  so  that  the  largest  quantity, 
even  to  40  pounds  or  more,  it  is  said,  of  coal  can  be 
fed  per  square  foot  of  grate  per  hour  and  yet  be  pushed 
over  the  feed  or  coking  plates  so  slowly  that  the  vola- 
tile gas  is  thoroughly  extracted  and  burned  by  the  time 
the  coal  is  fairly  on  the  upper  end  of  the  grates,  and 


FIG.     1. 


rNTERNAL     ARRANGEMENT     OF     FURNACE     AND 
MANNER  OF  FEEDING  COAL. 


for  this  reason  there  is  little  or  no  smoke  even  when 
"crowding"  the  boilers.  The  grates  are  arranged  as 
shown  in  Fig.  i,  on  either  side  in  pairs,  one  of  each 
pair  being  moved  up  and  down  by  the  rocker  bar  on 
either  side  of  the  bearer,  occupying  the  longitudinal 
center  of  the  furnace.  This  shear-like  action  of  every 
other  grate  bar  sifts  the  fine  ash  through  between  the 
grates  into  the  ashpit  and  prevents  sticking,  while  the 
weight  of  the  green  coal  at  the  top,  with  the  positive 


turbance  of  the  fire  and  with  unequaled  low  percentage 
of  waste  in  the  ash.  The  longitudinal  view  is  shown  in 
Fig.  2, 

The  form  and  arrangement  of  the  grates  is  such  that 
a  very  narrow  surface  is  exposed  to  the  fire  while  the 
wide  surface  of  each  gn^ate  is  acted  upon  by  the  draught 
of  air  through  and  between  the  grates,  and  thus  satis- 
factory durability  is  secured. 

The  special  features  of  this  furnace,  set  forth  by  the 
manufacturers,  as  compared  with  others  of  like  type, 
are  the  perfection  of  its  self-cleaning,  small  per  cent  of 


.1^' i.p. :  I  :  1  :  1  :"i  ;, ;  :  it:.,.-^--^ 

FIG.    2.     LONGITUDINAL     VIEW     OF     GRATES,     AIR     DUCTS 
AND  CLINKER  BAR. 

unburned  fuel  in  the  ash  and  improved  construction, 
reducing  the  cost  of  renewals  to  a  low  minimum. 

A  battery  of  two  or  more  of  these  furnaces  can  be 
operated  by  the  one  little  engine  and  the  double  set  of 
worm  gears  which  are  furnished  with  each  furnace 
or  battery.  The  engine  may  be  located  on  either  the 
right  or  left  corner  of  the  battery,  and  is  shown  in 
Fig.  3.    The  engine  is  3J^  x  5-inch  and  uses  only  a 


tt^S^^^ 
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FIG.    3.         BATTERY    OF    BOILERS    SHOWING    STOKKR    ARRANGEMENT    AND    ENGINE 


push  of  the  stoker  boxes,  keeps  the  coal,  clinker  and 
other  coarse  refuse  moving  down  toward  the  center, 
where  the  clinker  and  refuse  is  ground  into  the  ashpit 
by  the  constant  rotary  motion  of  the  clinker  bar.  This 
bar  rotates  in  the  center,  longitudinally  of  the  furnace, 
and  just  sufficiently  below  the  level  of  the  grate  sur- 
face to  form  a  box-like  receptacle  from  which  the 
clinkers  and  coarse  refuse  are  ground  out  without  dis- 


half  to  2  horsepower  of  steam  per  furnace,  according 
to  size  and  rate  of  duty.  Any  working  part  of  this 
furnace  can  be  detached  at  any  time  without  interfering 
with  any  otlier  part,  and  any  or  all  parts  can  be  oper- 
ated by  hand.  Any  pair  of  grates  or  other  working 
part  exposed  to  the  heat  of  the  fire  can  be  renewed 
without  putting  the  furnace  out  of  service  or  materially 
interfering  with  its  working  duty.     This  furnace  was 
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patented  in  1903,  is  called  the  Model  Automatic 
and  is  manufactured  exclusively  by  the  Model  Stoker 
Ca,  Davton,  O. 


THE  KNOX  WATER  TUBE  CLEANER. 

The  Knox  water  tube  cleaner  consists  of  a  series  of 
frames  or  holders  with  revolving  steel  cutters,  work- 
ing on  antifriction  bushings.  These  cutters  are  set 
on  an  angle  and  revolve  diagonally  with  the  motion  of 
the  cleaner,  either  forward  or  backward,  thus  removing 


THE    KNOX    WATER    TUBE    CLEANER. 

the  scale  formation,  with  ease  and  rapidity.  The  cut- 
ters do  not  injure  the  tubes  in  any  manner,  as  they 
are  adjusted  by  elastic  spring  tensions.  It  is  conven- 
ient and  is  always  ready  for  service,  as  it  does  not  get 
out  of  order  and  requires  no  fitting  up  to  operate.  The 
illustration  shows  the  cleaner,  which  is  manufactured 
by  the  Hubbard  Co,,  Washington,  D.  C. 


THE  TRIMO  MONKEY  WRENCH. 

The  Trimo  wrench,  shown  herewith,  is  new  and  has 

I  all  of  the  good  jxiints  of  the  usual  monkey  wrench 

with  several  additional  ones.    Among  other  claims  of 

the  manufacturers  are  that  it  is  almost  impossible  to 


THE  TRIMO  MONKEY  WRENCH. 


break  it  or  to  even  spring  the  jaws ;  also  that  they 
wear  like  steel  and  will  not  even  wabble  under  severe 
pressure.  It  will  be  seen  that  the  leverage  of  this 
wrench  is  increased  in  proportion  to  the  size  of  the 
nut  it  is  used  upon,  as  the  jaw  is  extended  forward  in 
making  the  adjustment.  This  wrench  is  manufactured 
by  the  Trimont  Manufacturing  Co.,  Roxbury,  Mass 


NEW  BOOKS  AND  CATALOGS. 

AN  ATTR.^CTI\'E  little  bulletin  No.  103,  lias  been  sent 
'us  recently  by  the  Quincy  Engine  Works,  Quincy,  III.     This 
booklet  gives  several  interesting  points  concerning  Quincy 
engines.     Several  fine  cuts  of  their  different  types  of  en- 
gines are  shown  together  with  tables  enabling  a  prospec- 
tive  purchaser   to   select   an   engine   meeting   his   require- 
ments.    The  vertical  engine  manufactured  by  this  concern 
is  noted  for  its  small  and  compact  foundation  area,  below, 
[/fictional  resistance  of  its  pistons  in  the  cylinders  and  the 
fease  with  which  its  reciprocating  parts  in  cylinder  heads 
tnay  be  handled  in  case  of  repairs.    This  catalogue  will  be 
furnished  to  any  engineer  upon  application. 


THE  ADVANTAGES  of  Crandall  packings  are  set  iortti 
in  a  neat  little  catalog,  a  copy  of  same  having  been  re- 
cently  received.     The    Crandall    Packing   Co.   have    main- 
tained a  high  standard  of  quality  in  their  packing  against 
the  most  active  competition.     Special  attention  is  called  in 
this    catalog   to   their    packing   for   steam,    hydraulic,   am- 
monia, high  pressure  work,  etc.    They  solicit  correspond-      1 
ence,    and    requests    for    catalog    or    samples    and    price^^ 
wfll   be   gladly  answered  and   full   information  concerning^ 
their  goods  and  their  uses  will  be  furnished.    This  firm  has 
offices    in    Chicago    and    New    York,    but    correspondence 
should  be  addressed  to  their  main  office  at  Palmyra,  N.  Y.^ 

"YOU  TAKE  NO  CHANCES"  is  the  subject  of  a  leaflerB 
issued  by  the  Fisher  Governor  Co.,  1202  Main  street  West, 
Marshalltown,  la.  It  calls  special  attention  to  the  Fisher 
reducing  valve  which  is  in  the  angle  and  globe  patterns. 
Where  these  reducing  valves  are  not  known  they  offer  to 
ship  same  on  30  days  trial  to  be  returned  at  their  expense 
if  they  do  not  give  satisfaction.  Information  concerning 
this  reducing  valve  also  their  pump  governor  will  be  h 
gladly  furnished  upon  application.  fl 

THE  VIGILANT  feedwater  regulator  is  fully  described 
in  a  recent  catalog.  An  interesting  feature  of  this  cata- 
log is  a  long  list  of  prominent  firms  in  the  United 
States  which  have  repeated  tneir  first  order  for  the  regu- 
lator manufactured  by  this  concern.  For  further  informa- 
tion address  the  Chaplin-Fulton  Mfg.  Co.,  100  Penn  ave- 
nue, Pittsburg,  Pa. 

"LET'S  TALK  IT  OVER"  is  the  text  for  an  interesting 
little  heart  to  heart  talk  supposed  to  take  place  between 
two  engineers,  printed  on  a  little  circular  which  is  being 
distributed  by  the  Lagonda  Mfg.  Co.,  of  Springfield,  Ohio. 
The  engineer  in  this  little  story  is  so  well  pleased  with  his 
Weinland  tube  cleaner  that  he  describes  its  merits  to  his 
freind.    Send  for  this  little  story  and  their  large  catalog. 

THE  HOISTING  PROBLEM  is  dealt  with  in  a  leaflet 
issued  by  the  Columbus  Machine  Co.,  Columbus.  Ohio, 
which  gives  the  size  and  dimensions  of  the  Columbus  gas 
engine  hoists. 

CATALOG  NO.  60,  issued  by  the  Hartford  Blower 
Co.,  Hartford,  Conn.,  describes  their  mechanical  draft  ap- 
paratus. The  last  page  of  this  book  gives  a  few  advan- 
tages of  the  Hartford  over  other  blowers.  They  solicit 
correspondence  in  regard  to  their  products. 

GAS  AND  GASOLINE  engines  for  use  any  where  that 
power  is  needed  are  manufactured  by  the  Williamspori 
Gas  Engine  Co..  Williamspnrt,  Pa.  Their  engine  is  fully 
described  in  their  latest  catalog. 

A  CATALOG  has  been  received  from  the  American 
Steam  Pump  Co.,  of  Battle  Creek,  Mich.  The  general  de- 
sign of  the  Marsh  standard  boiler  feed  pumps  sizes  B  to  R 
and  capacity  ranging  from  to  to  3.500  horsepower  are  fully 
illustrated  in  this  booklet.  Their  special  pump  catalog 
will  be  sent  to  any  address  upon  request. 

"BELMONT"  PACKING  is  fully  described  in  booklet 
A,  issued  by  Clement  Restein  &  Co.,  Philadelphia,  Pa. 
They  call  special  attention  to  the  fact  that  their  packings 
are  reliable  and  that  one  discount  will  give  you  their  low- 
est net  prices  for  everything. 

THE  KEARNEY  ELECTRIC  CO..  60  Miami  avenue, 
Detroit,  Mich.,  are  sending  out  a  booklet  entitled  "Look 
Into  It."  This  booklet  contains  copies  of  a  few  testimonial 
letters  they  have  received  from  customers  using  their  com- 
mutator compound.  Ebonite.  A  sample  stick  will  be  fur- 
nished upon  request. 

THE  MONTHLY  RECORD  of  Scientific  Literature 
published  by  D.  Van  Nostrand  &  Co.,  23  Murray  and  27 
Warren  streets,  New  York,  has  been  recently  received. 
This  record  contains  information  about  new  and  old  scien- 
tific works  with  full  lists  of  books  upon  special  subjects 
arid  notices  of  contents  of  the  more  important  ones.  It 
will  be  sent  gratis  upon  application. 

"A  FEW  BOUQUETS"  is  the  title  of  a  layender  colored 
booklet  issued  by  the  A.  A.  Griffing  Iron  Co.,  444  Coin- 
munipaw  avenue,  Jer,«=ey  City,  N.  J.  This  presents  a  few 
testimonials  from  their  satisfied  customers. 

A  NEAT  dodger  received  from  the  C.  H.  Wheeler  Con- 
denser &   Pump   Co.,    Philadelphia,   announces  their  pur- 
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'chase  of  the   Barr   Pump  Co.     They  solicit  inquiries  for 
■11  kinds  of  condensing  and  pumping  engines. 

THE  HISTORY  of  the  first  Corliss  engine  made  by 
Geo.  H.  Corliss  more  than  50  years  ago  is  outlined  in  an 
attractive  catalog  being  sent  out.  Much  information 
concerning  this  type  of  engine  is  furnished  in  this  cata- 
log which  can  be  procured  by  addressing  the  Rickard 
Corliss  Engine  Works,  4041  N.  5th  street,  Philadelphia,  Pa. 
GAS  PRODUCERS  are  fully  described  in  catalog  B 
of  the  Wile  Power  Gas  Co.,  of  Rochester,  N.  Y.  They 
guarantee  every  gas  producer  sold  by  them  to  properly 
perform  the  service  for  which  it  is  intended.  Further  in- 
formation gladly  furnished  upon  request 

A  H.\NDSOME  little  catalog  with  an  embossed  cover 
which  IS  No.  16  D  has  been  recently  received  from  the 
Canton  Pump  Co.,  of  Canton,  Ohio.  This  catalog  fur- 
nishes much  information  concerning  their  pumps,  giving 
^cciAcations  and  prices  on  the  different  sized  pumps 
which  they  manufacture.  Two  of  the  pages  are  taken  up, 
one  with  an  illustration  of  the  exact  number  of  parts  of 
their  duplex  pumps  with  each  part  numbered  making  it 
an  easy  matter  to  order  repairs  by  simply  referring  to  the 
catalog.  A  special  feature  of  their  single  cylinder,  or 
snnplex  steam  pump  is  that  it  contains  so  few  working  parts 
having  no  outside  valve  gear.  They  will  gladly  furnish  this 
catalogue  to  any  one  interested. 

THE  34th  edition  of  the  catalog  of  the  Abendroth  & 
Root  Mfg.  Co..  99  John  street.  New  York  City,  is  now 
ready.  It  contains  numerous  illustrations  of  fine  buildings 
using  their  water  tube  boiler.  Cortsiderable  practical  in- 
formation and  tables  of  much  value  to  any  engineer  is  in- 
cluded. By  mentioning  this  journal  a  copy  of  the  cata- 
log will  be  sent  to  any  address. 

THE  STEWART  HEATER  CO..  i6o  Norfolk  avenue, 
Buffalo,  N.  Y.,  have  recently  issued  a  revised  and  illus- 
trated catalog  of  their  power  pumps  and  Otis  feedwater 
heater,  oil  separator  and  filter.  Any  one  interested  can 
receive  descriptive  circulars  and  price  list  by  writing  this 
_company. 

~lTHE  LATEST  BULLETIN  of  the  Union  Steam  Pump 
to.,  Battle  Creek,  Mich.,  manufacturers  of  the  Burnham 
steam  pumps  contains  many  useful  suggestions.  In  the 
center  of  the  bulletin  is  left  blanks  for  a  memorandum 
book. 

"WORTH  WINS"  is  the  title  of  an  instructive  little 
booklet  being  distributed  by  the  Golden-Anderson  Valve 
Specialty  Co.,  200  Pike  street,  Pittsburg.  Pa.  This  is  pam- 
phlet No.  I  for  1905.  It  fully  describes  the  Anderson  cush- 
ion triple  acting  non-return  valve,  .Anderson  reducing 
valve  and  the  Gohlen  patent  tilting  steam  trap.  They  will 
be  glad  to  furnish  much  more  information  concerning 
their  products  and  also  send  their  catalog. 

ATTENTION  OF  THE  trade  is  called  to  the  large 
juriety  of  patterns   for  drainage  fittings   in  a  catalog  is- 

ed  by  the  Pittsburg  Valve  &  Fittings  Co.,  Frick  Bldg., 
^ttsburg.     They  guarantee   all   their  patterns  to  be  cor- 

ctly  threaded  and  of  new  and  correct  design. 

BULLETIN  issued  by  the  Cookson  Steam  Specialty 

I.,  326  W.  Fourth  street,  Cincinnati,  O.,  describes  their 

Bproved  steam  trap.     The  pamphlet  is  illustrated  show- 
ing the  different  parts  and  sectional   cuts  of  this  steam 
jrap. 
[FULL     INFORMATION     concerning     the     American 

eel  pulleys,  their  capacity  and  price  list  can  be  secured 
obtaining   the    latest   leaflet   issued    by   the    American 

alley  Co.,  29th  and   Bistol  streets,   Philadelphia,   Pa. 
["HOW  ONE  MAN  Can  Do  the  Work  of  Two"  is  ex- 
lined  in  a  folder  received  from  the  Toledo  Pipe  Thread- 
Sg  Machine  Co.,  Toledo,  O.    The  "Toledo"  manufactured 
by   this   concern   is  a   new   device   for   threading   pipe    by 

id.     It  is  constructed  on  a  principal  that  will  instantly 

ivincc  mechanical  men  of  its  correctness  and  superior- 
It  is  stated  that  with  one  of  their  machines  one  man 
can  easily  thread  a  4-inch  pipe  and  have  it  absolutely  ac- 
curate.    A  distinctive  feature  of  the  "Toledo"  is  the  open- 
or  expanding  of  the  dies  as  the  tool  progresses  on  the 

>rk,  insuring  a  proper  taper  to  correspond  with  standard 
Ipe  thr«-.qds. 

IPREVENTING  AN  ACCIDENT  is  better  than  insur- 
Bg  boilers  and  engines  against  accidents.     A  circular  de- 


scribing how  to  accomplish  this  end  is  being  sent  out  by 
the  Consolidated  Engine  Stop  Co.,  100  Broadway,  New 
York. 

EVIDENCE  OF  THE  SATISFACTION  derived  from 
using  Sterling  lubricators  is  shown  in  the  booklet  which 
has  been  issued  by  the  Sterling  Lubricator  Co.,  Rochester, 
N.  Y.  This  gives  a  list  of  the  users  of  the  Sterling  luun- 
cator  and  includes  many  large  firms  throughout  tht  coun- 
try all  of  whom  seem  to  be  well  pleased  with  the  results 
obtained  from  the  use  of  these  appliances. 

ATTENTION  IS  CALLED  to  Diesel  engines  through 
a  circular  being  sent  out  by  the  American  Diesel  Engine 
Co.,  11  Broadway,  New  York. 

CATALOG  NO.  8,  pocket  size  for  1905.  is  now  being 
distributed  by  the  William  Powell  Co.,  2525  Spring  Grove 
avenue,  Cincinnati,  Ohio,  manufacturers  of  high  grade 
steam  brass  goods  and  specialties.  All  of  their  specialties, 
valves,  lubricators  and  oilers  are  very  fully  described  in 
this  catalog  which  will  be  sent  on  application. 

ONE  OF  THE  MOST  attractive  catalogs  which  has 
been  brought  to  our  notice  was  recently  received  from  the 
Aultman  &  Taylor  Machinery  Co.,  Mansfield,  Ohio,  manu- 
facturers of  Cahall  water  tube  boilers.  This  is  the  fifth 
edition.  It  is  put  up  in  book  form,  coated  book  stock  and 
contains  120  pages  of  matter.  The  catalog  would  be  a 
very  line  addition  to  any  engineer's  library.  It  contams 
much  valuable  information  concerning  the  vertical  and 
horizontal  type  of  boilerS  manufactured  by  this  company 
and  can  be  secured  by  mentioning  the  Engineers'  Review 
and  requesting  a  copy. 

MUCH  PRACTICAL  INSTRUCTION  concerning 
steam  gages  can  be  secured  by  asking  for  catalog  No.  3 
from  the  Standard  Gage  Mfg.  Co.,  Syracuse,  N.  \.  This 
catalog  is  very  finely  illustrated  and  is  now  ready  for  distribu- 
tion. 

THE  BACH  ELDER  PATENT  adjustable  spring  indi- 
cator and  other  products  of  John  S.  Bushnell  &  Co.,  are 
very  fully  described  in  their  latest  preliminary  circular 
and  catalog  which  can  be  procured  by  addressing  this 
firm  at  123  Liberty  street.  New  York. 

LUNKENHEIMER  REGRINDING  VALVES  are 
noted  for  their  reliable,  durable,  servicable  and  practical 
construction.  No  radical  change  has  ever  been  made  in 
their  construction  wliich  is  sufficient  guarantee  for  the 
correctness  of  the  design.  A  complete  catalog  of  en- 
gineering specialties  can  be  obtained  free  for  the  asking 
from  the  Lunkenheimer  Co.,  Cincinnati,  O. 

A  HANDSOME  BOOKLET  received  from  the  William 
Gage  Co.,  543  Fourth  avenue,  Pittsburg,  Pa.,  gives  a 
complete  description  and  information  concerning  their 
economizing  steam  specialties.  Many  of  their  appliances 
would  be  a  beneficial  addition  to  a  boiler  room  and  they 
invite  criticism  for  and  against  their  specialties.  Cata- 
log furnished  upon  application. 

A  GRAPHIC  ILLUSTRATION  of  the  difference  in 
the  old  and  new  method  of  stoking  is  very  fully  illustrated 
and  described  in  a  handsome  booklet  issued  by  the  Wilk- 
inson Mfg.  Co.,  Bridgeport,  Pa.  This  catalog  sets  out  the  ad- 
vantage of  an  automatic  stoker  in  the  saving  of  fuel  and  the 
additional  saving  in  labor,  and  will  be  furnished  free  upon  ap- 
plication by  mentioning  this  journal. 


TRADE  NOTES. 

WE  ARE  INFORMED  Mr.  Charles  Lang  has  been  ap- 
pointed New  York  representative  of  the  C.  H.  Wheeler 
Condenser  &  Pump  Co..  of  Philadelphia.  His  office  is  at  26 
Cortlandt  Street,  New  York.  He  will  be  glad  to  commu- 
nicate with  anyone  in  need  of  pumps. 

OWING  TO  THEIR  rapidly  increasing  business,  the 
Reeves  Engine  Co.,  Trenton,  N.  J.,  have  been  compelled  to 
move  their  sales  department  to  more  commodious  quar- 
ters. Hereafter  they  will  occupy  a  suite  of  offices  on  the 
seventh  floor  of  the  building  at  85  Liberty  street.  New 
York. 

THE  BURT  MFG.  CO.,  Akron,  O..  have  just  shipped 
one  of  their  large  oil  filters  to  the  Munising  Paper  Co., 
Munising,  Mich.,  and  another  to  the  Singer  Sewing  Ma- 
chine Co.  Both  of  these  filters  will  be  used  in  connection 
with  the  Siegriest  oiling  system. 

ELSEWHERE  IN  THIS  issue  will  be  found  the  adver- 
tisement of  .'Arizona  Charter  Corporation  Guarantee  Co. 
This  company  claims  to  have  done  the  larger  part  of  the 
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r.fjfpozaxion  bu«:ne««  in  Arizona  in  the  past  and  are  fully 
e<]'jipp«<]  to  attend  to  a.'.\  s-^ch  matters  promptly  and  with 
entire  satisfaction  to  those  who  may  desire  to  form  com- 
panies iin<ler  the  liberal  laws  of  Arizona. 

THE  GOODYEAR  TIRE  &  RUBBER  CO.,  Akron,  O.. 
in  order  to  introduce  their  special  packings  are  making  a 
proposition  that,  we  are  informed,  will  appeal  to  every 
engineer.  If  you  wish  to  know  what  it  is,  use  the  coupon 
at  the  bottom  of  their  advertisement. 

THE  AMERICAN  PULLEY  CO.,  Philadelphia.  Pa., 
are  giving  out  to  all  who  are  prospective  buyers  and  to 
those  who  are  interested  in  pulleys,  a  handy  measuring 
tape  put  up  in  a  handsome  ^spring  case. 

THE  AMERICAN  ENGINE  CO.,  Bound  Brook,  N.  J.. 
are  sending  out  as  an  advertising  feature  an  atlas  of  the 
world  containing  colored  maps  of  all  the  states  and  terri- 
tories in  the  United  States  and  the  provinces  of  the  Do- 
minion of  Canada,  also  full  page  maps  of  every  country 
and  civil  division  upon  the  face  of  the  globe.  It  is  pub- 
lished by  Rand  &  McNally,  and  contains  100  pages.  If 
you  are  interested  better  send  for  it. 

THE  MODEL  STOKER  CO.,  Dayton,  Ohio,  among 
others  have  recently  taken  two  contracts,  each  for  1,200 
horsepower  which  are  of  special  significance.  One  con- 
tract is  from  the  Geo.  H.  Friend  Paper  &  Tablet  Co.  at 
West  CarroIIton  <'near  Dayton)  Ohio,  and  the  other  from 
the  B.  F.  Goodrich  Co.  (Rubber  Works)  Akron,  Ohio. 
Each  of  these  firms  have  had  several  years'  experience  in 
the  use  of  different  forms  of  stoker  furnaces,  and  each  last 
year  put  in  the  Model  Automatic  on  trial.  These  installa- 
tions therefore  made  after  thorough  trial  and  comparison 
with  other  types  and  makes  constitute  demonstrations  and 
endorsements,  that  seem  to  be  unbiased  testimony  of  the 
superior  value  of  the  Model  Automatic  which  is  both  self- 
fed  and  self-cleaned. 

THE  PITTSBURG  GAGE  &  Suppljr  Co.  have  been 
awarded  the  contract  for  a  very  large  oiling  system  to  be 
installed  in  the  new  plant  of  the  National  Tube  Co.,  Lo- 
rain, O.  This  is  the  most  modern  pipe  manufacturing 
plant  in  the  world  and  they  have  adopted  the  White  Star 
oiling  system. 

THE  GENERAL  SPI-XIALTY  CO.,  73  Carroll  street, 
Buffalo,  N.  v.,  recently  received  the  following  letter  from 
the  Ilcidcnkamp  Mirror  Co.,  Springdalc,  Pa.:  "We  are  in 
receipt  of  yours  of  March  24th,  but  on  account  of  a  flood 
we  had  hsre  during  the  latter  part  of  last  month,  your  letter 
wa.s  mislaid  and  hence  tlic  delay  in  answering  same.  You 
ask  us  whether  the  "Torpedo"  scale  remover  which  we 
bought  from  you  a  year  ago  is  filling  our  expectation  in 
every  way  and  if  we  arc  satisfied  with  it.  You  bet  we  are 
satisfied  with  the  machine.  Wc  operate  nine  boilers,  150 
horscpowf-r  each  an<l  your  machine  has  more  than  filled 
our  expectation.  It  tliorouglily  cleans  our  boilers  and  ac- 
complishes this  without  straining  m  injuring  the  tube  in 
any  way.     Wc  would  not  be  without  your  machine." 

TIIK  OKO.  W.  I.OKIJ  CO.,  of  Philadelphia,  manufac- 
turers of  water  purifying  rheniirals,  havt-  since  the  first  of 
the  year  made  the  following  foreign  shipments:  40,000 
p<niinls  to  Montreal,  Canada;  so,(XX)  pounds  to  .Madras,  In- 
dia; 30,»xx>  pounds,  to  I,iverp<ji)l,  F.ngland;  30,000  pounds  to 
Londfm,  Kngland.  This  is  a  proposition  that  can  be  suc- 
cessfully handled  over  any  distance.  They  do  not  have  to 
know  the  general  eonditiuns  met  in  any  country.  The  indi- 
vidual sample  of  scale  tells  the  whole  story.  It  is  carefully 
an;ily/ed  and  then  the  (leo.  W  .Lord  Co.  are  able  to  pre- 
scribe a  oonipouiKl  that  will  successfully  handle  the  con- 
ditions to  be  dealt  with  in  tliat  particular  plant.  The  pro- 
cess is  interesting  and  is  fully  described  in  either  nf  two 
booklets  one  for  tlie  ent^ineer  and  the  ntlier  lOr  tlie  pro- 
priet'ir  wliii  h  will  be  sent  free  iipnu  reiiuest.  by  the  (ieo 
W.   Lord   C... 

TIIK  .STF.KI.INr.  LUHklCVrOR  CO., .:;  Frank  .street. 
RiM-hesler,  N,  Y.,  liave  jnst  ei.mpleted  an  installation  of  30 
Sterling  lubricators  in  the  power  plant  of  the  New  York 
Stock  IvxrhaUKe.  This  is  <me  of  the  most  noied  en>;ine 
roonis  in  the  world  .iiid  contains  about  one  million  dollars 
worth  of  niacliinery. 

IIFKFAl- ri-.I<  'illF  New  York  Safety  Steam  Power 
Co.,  of  New  York,  niannfaitiirers  of  engines  and  boilers. 
will  be  loeali'd  at    114  Liberty  strei-t. 


THE  "NEW  YORK  SPECIAL"  of  the  Penn$ylvani» 
Lines,  leaves  Cleveland  5:30  p.  m.,  arrires  Xew  York  8:15 
a.  m.  A  Pennsylvania  standard  dining  car.  Throngh 
sleepers.  Reservations  at  New  City  Ticket  Office,  112 
Euclid  Avenue,  Colonial  Arcade.  Geo.  W.  Weedon,  DisL 
Pass.  .Agent  Cleveland,  O. 

ANY'  ENGINEER  who  did  not  accept  the  offer  of  the 
Crandall  Packing  Co.,  Palmyra,  N.  Y.,  which  appeared  in 
the  April  issue  of  this  publication  still  has  an  opportunity 
to  do  so.  They  agree  to  send  a  good  engine  room  clock 
to  every  engineer  who  orders  frooi  them  25  pounds  of 
packing.  As  their  packings  are  high  grade  no  engineer 
can  feel  that  he  is  not  getting  full  valne  in  the  packing 
alone,  and  can  count  the  clock  as  clear  gain.  If  yon  write 
them  mention  the  Engineers'  Review. 

THE  KEYSTONE  LUBRICATING  CO,  of  PhiUdel- 
phia,  have  opened  an  office  in  New  York  dtjr,  room  205, 
253  Broadway,  «-itb  Mr.  Wm.  F.  Biljren  in  charge.  Ftmi 
interested  in  the  famous  Keystone  Grease  may  get  full  in- 
formation by  communicating  with  him. 

AT  THE  PLANT  of  the  Pennsylvania  R.  R.  Co.,  in 
Jersey  City,  for  electric  service  the  Zena  Packing  made 
the  feed  pumps  tight  when,  it  is  said,  no  other  packing 
would  do  it.  To  any  engineer  who  is  interested,  full  par- 
ticulars as  well  as  catalogs  will  be  mailed  upon  receipt 
of  postal  (mentioning  the  Review)  to  Randolph  Brandt, 
38  Cortlandt  street.  New  York. 

JAMES  McCREa  &  CO.,  manufacturers  of  steam  spe- 
cialties, 67  W.  Washington  street,  Chicago,  report  that  the 
following  jobbers  have  placed  orders  for  complete  stocks 
of  their  Emergency  pipe  clamps,  since  January  i  of  this 
year:  Chicago  Engineers'  Supply  Co.,  McMaster  Davis 
Supply  Co.,  Henion  &  Hubbell  Co.,  and  Advance  Packing 
&  Supply  Co.,  Chicago;  Plumbers  &  Steam  Fitters'  Supply 
Co.,  Minneapolis;  Marshall-Wells  Hdw.  Co.,  Duluth;  Som- 
ers  Fitler  &  Todd  Co.,  Pittsburg;  W.  Bingham  Co.,  Wm. 
Pattison  Supply  Co.,  and  Strong,  Carlisle  &  Hammond  Co., 
Cleveland;  Stuart  Machinery  Co..  and  Threshers'  Supply 
Co.,  Winnipeg,  Man.;  Bridgman  Bros.,  Philadelphia;  Geo. 
I.  Roberts  &  Bros.,  and  John  Sirmons  Co.,  New  York 
City;  John  S.  .\dt,  Baltimore;  E.  Keeler  Co.,  Williams- 
port,  Pa.;  The  Huzzy-Lyon  Co.,  Detroit;  Erie  Mfg.  & 
Supply  Co.,  Erie,  Pa.:  Syracuse  Supply  Co.,  Syracuse,  N. 
Y.;  Central  Supply  Co.,  and  Indiana  Supply  Co.,  Indian- 
apolis; Smith-Courtney  Co.,  Richmond.  Va.;  Columbus 
Mill  &  Mine  Supply  Co.,  Columbus,  O.:  Cameron  &  Berk- 
ley Co.,  Charleston,  S.  C.;  Hartfelder-Garbutt  Co..  Savan- 
nah, Ga.;  I.  M.  Rumscy  Mfg.  Co.,  and  Western  Iron  & 
Supply  Co.,  St.  Louis,  Mo.;  Cotton  States  Belting  &  Sup'y 
Co.,  Atlanta,  Ga.;  Crane-Hawley  Co.,  Cincinnati.  O.;  Crane 
Co.,  Los  Angles;  Crane  Co.,  San  Francisco;  Crane  Co., 
Portland;  Crane  Co.,  Seattle;  Crane  Co.,  Spokane,  Wash.; 
Crane  Co.,  Salt  Lake  City;  Mine  &  Smelter  Supply  Co.. 
Denver  and  Salt  Lake  City;  Hendric  &  BolthoflF  Mfg.  & 
Supply  Co.,  Denver. 

ON  MAY  8.  1905,  the  Fisher  Governor  Co.,  1202  Main 
street  West,  Marshalltown,  la.,  entered  the  ten  thousandth 
order  for  their  pump  governor.  The  business  is  practically 
15  years  old,  the  bulk  having  been  done  the  past  10  years. 

WF  ARE  PLF.\.SED  to  announce  the  organization  of 
the  Goldcn-.Andcrson  Valve  Specialty  Co.,  200  Pike  street. 
Pittsburg,  Pa.  Both  gentlemen  arc  well  known  in  the 
valve  manufacturing  field  having  been  engaged  therein  for 
many  years.  The  new  company  will  manufacture  the 
Anderson  non-return  valve  and  other  valves  for  different 
purposes,  as  well  as  the  Golden  tilting  steam  trap.  These 
goods  have  been  on  the  market  for  years  and  are  guar- 
anteed to  give  satisfaction  if  properly  used.  We  bespeak 
for  the  new  company  a  successful  career.  Their  catalog 
is  reviewed  in  another  part  of  this  paper. 

FOR  SALE. 

.■\n  cnRineer  or  man  experienced  with  steam  boiler  plants 
can  purchase  for  $1,000.00  a  profitable  established  business. 
Best  reasons  anil  every  assistance  given.  .'Address  "Business," 
care  Engineers'  Review. 

WANTED. 

Salesnien  or  iinents  to  •ie'l  a  patented  specialty  of  great 
merit,  for  boilers,  which  is  alri-ady  being  used  by  the  larg- 
est concerns.  .Address  Power  Specialty  Co.,  513  Washing- 
ton Arcade.  Detroit,  Mich. 
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_Strong's  Rivalate  Fibrous 
Metallic  Packing 

i  the  most  wonrlerfal  all  around  steam,  ammonia,  air, 
add  and  oil  packing  on  the  market  of  the  world. 

STRONG'S  RIVALATE  FIBROUS  METALLIC  PACK- 
IN  O  can  be  applied  to  any  stuffinjj  box,  large  or  small, 
shallow  or  deep,  without  measurements  of  any  kind — 
easily,  quickly  and  permanently. 

The  fibres  of  STRONG'S  RIVALATE  PACKING  will 
take  a  smooth,  glassy  surface  on  the  rod  while  retaining 
their  individuality  back  from  the  rod;  tlius  making  the 
most  perfect  self-lubricating  and  elastic  metallic  packing 
manufactured. 

As  an  illustration  of  what  this  packing  is  doing  in  hun- 
dreds of  the  largest  coqjorations,  would  state  that  we 
sold  a  can  of  this  material  to  one  of  the  largest  mines  in 
this  country  on  the  strength  of  the  claims  we  made  for 
it.  They  put  it  in  a  large  pump  in  their  mine  which 
they  have  been  unable  to  hold  with  any  packing  they 
had  been  able  to  buv  more  tlian  one  week  at  a  time. 
STRONG'S  RrV'ALATE  baa  held  this  pump  now  over 
five  weeks,  and  upon  calling  on  the  Superintendent,  he 
stated  that  "'//  sterns  too  good  to  be  ttuf,  but  as  it  is 
workinjr  in  our  pump,  I  know  it  is  true"  They  have 
not  had  the  slightest  leak  since  the  pump  was  packed 
and  it  is.  to  all  intents  and  purposes,  good  for  the  uexl 
two  or  three  years  to  come. 

Tliis  is  but  one  illfistration  of  hundreds  all  over  this 
country.  The  packing  is  right,  clieap,  extremely  econ- 
omical and  very,  very  durable.  With  a  can  of  this  pack- 
ing in  your  engine  room,  you  have  a  complete  set  of 
metallic,  almost  frictionless  packing  for  any  kind  of  an 
engine  or  pump,  any  depth  of  a  box,  any  size  of  a  box, 
e<qually  well.  One  can  covers  everything.  No  measure- 
ments required  with  this  packing.  Price  only  fl.50  per 
pound.  Can  be  instantly  removed  with  ordinary  pack- 
ing hooks. 

Willi  •  15  pound  pall  olthl«iMcklnK,  we  will  dva,  ■•  ■  premium, 
00c  of  the  Insereoll  SI. 50  ffuarantred  watches  with  the  flret  order. 


Write  us  for  full  information,  circulars, etc.,  reeardinff  Ibis — 
the  most  wonderful. friction-reducioK  pacldaffoo  the  market 


Strong  iVlachinery  &  Supply  Co. 

48  Franklin  Street. 

TclcpbMte  42Sfl  Fruklin.  NEW    YORK. 


A  CLEAN  BOILER 

means  more  work,  of  course,  at  first ;  but  it  is  easier  to 
keep  clean  and  gives  one  so  much  satisfaction  that  it  is 
worth  while  for  that  alone.     The  use  of 

INTERNATIONAL 
Boiler   Compound 

insures  clean  boilers — always.  Besides  that,  we  have  a 
special  offer  which  we  are  making  engineers.  Have  you 
had  it?     If  not,  write  at  once. 

International  Boiler  Compound  Co. 

47  Market  Street,  CHICAGO.  ILL. 


THE  USE  OF  THE 

Reliance  Safety  Water  Column 

INSURES,  AMONG  OTHER  THINGS 

^  ^Jl       Steady  Water                           Lesa  Repairs       | 

« 

IDS       Steady  Power                            Lesa  Stoppages 

1  rwT    ^^''"'y  Steam   Pressure       Less  Fuel 

lllK..*              Less  Expansion  and  Contraction 

• 

IHJby    IT  GIVES  INSTANT  ALARM  WHEN    THE 

1^       WATER    IS    TOO    HIGH    OR    TOO    LOW 

^^                                    WHITE   us    FOB    FURTHER    INFORMATION 

The  Reliance  Gauge  Column  Co. 

88  E.  Prospect  St.                                 CLEVELAND,  O. 

Steam  Traps  Save  Coal 


RETURN  STEAM  TRAP 


This  company  maaufacturc 
Steam  Traps  for  all  duties. 
Return  Steam  Traps  for  re- 
turning' the  water  of  condcDft- 
ation  back  into  the  boiler  un- 
der pressure,  without  the  aid 
of  a  pump,  and  non-return 
steam  traps  for  discbari^nu  the 
water  into  a  tank  or  atiao»> 
phere  and  preventlnar  the  e>- 
ciipe  of  steam  from  the  system. 

fiEND  FOR  CATAIXKIUK  "  8  " 

The  Albany  Steam  Trap  Co. 

Albany,  N.Y..  U.S. A. 

Established  1871. 
Ffwl'k  Townscnd.  Pre*. 

Jas.  H,  Bleuinic,  Gen,  Mgr. 


Starrett  Speed  Indicator  No.  104 


Price.  Postpaid,  $1.00 


Thi«  Indicator  mfty 
be  run  at  hiehcst  spred 
required,  without  heat- 
ing. The  working 
p«rt«  a  re  encased.  Dial 
has  two  rows  of  fipirrs. 
readinseitherrisht  or 
left  as  shaft  may  run. 
Steel  pointed  spindle 
with  nibber  tips  for 
both  pointed  and  cen- 
tered   shafts.     The  0 


mark  may  be  InataaUy  act  at  the  alartinc  point. 

S«nd  for  free  Catalogue  No.  171  of  Fine  Tools. 
Tlie  1^  S.  Starrett  Co.,  Athol  t^ma».,  U.  S.  A. 


ENGINEERS'  REVIEW 


May,   1905 


"There,"  said  John  Hancock 

When  lie  had  signed  his  name  in  big  letters  to  the  Declaration  of  Indepen- 
dence, *'  King  George  will  be  able  to  read  that  without  spectacles." 
A  similar  desire  prompts  us  to  use  this  very  large  cut  to  show  the  working 
parts  of 


OUTLET 


INLET 


BLOW 
OFF 


The  Wright  "Emergency"  Steam  Trap 

We  want  to  put  the  advantages  of  its  construction  before  you  so  plainly  that 
you  won't  need  spectacles  to  appreciate  their  importance.  Look  a  moment — 
no  complicated  mechanisms  to  get  out  of  order ;  nothing  to  suffer  from  long, 
hard  sen'ice,  but  every  part  strong  and  substantial.  As  for  their  ability  to 
handle  large  amouuts  of  water  quickly  without  wasting  steam,  Wright  "Em- 
ergency Steam"  Traps  have  no  superior.  Our  three-valve  principle,  found  in 
no  other  trap,  is  the  reason  why.  This,  and  all  other  details  are  fully  de- 
scribed in  our  No.  9  catalog — may  we  send  a  copy? 

Wright  Manufacturing  Company,  '' ^^!?"^ri>.  s.  a. 
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The  Standard  Steam  Trap  of  America 

IS  THB 


ANDERSON 


MANUPACTUREU  BV 


THE  V.  D.  ANDERSON  CO. 

CLEVELAND,  OHIO. 


This  brings  it  home 


TIGHT   CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 

like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 

bearings,  relief  at  all 
points,   no   lost  power. 


I. 


Tarn  your  bicycle  up- 
side down,  lighten  the 
chain  and  revolve  wheel 
by  baud. 

Next  loosen  the  chain 
and  do  it  again. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  every  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Surface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

Qing  -  Surface   Co 

J54-160  Virginia  St 

Buffalo  NY 

Branches  la  Chief    Qtles. 


AWKINS'  ENGINEERS'   LIBRARY 


LIST- 


1.  MbwIcIb*'  Sclf-Help  Mechanical  Drawinc,         •            •  f2 

2.  Hawklna'  New  Catecblam  o<  Electric  ty,    -           •  •  il 

3.  Hawkins*  AU1»  to  Ensinrers'  Examlnatlnns,    •           -  $2 

(With  uutfstious  and  Aukwcis) 

4.  Hawkiai'  Maxims  and  Instructions  for  the  Bi^llcr  Room,  il 

5.  Hawkins'  Hand  Book  o<  Calculations  for  Engineers,    -  S2 

6.  Hawkins' New  Catechism  of  the  St 'am  Enicne,    •  •  $2 

7.  Hawkins' Indicator  Catechism    a  Practical  Treatise)  $1 


P^OTE. —  U'bfn  /W  ij  putcliii^fil.  the  sn-en  voSumei  ate  iupptted /or 
tl2  fjO,  heiHZ  a  >f>i>i\:lian  of  Sl.OfJ  fiatti  a/'ozr  tut. 


Scsid  (or  Hawkins'  Catalos. 


Note  Monthly  Payment  Plan. 


To  Readers  of  Engineers'  Review  I 

In  again  asking  the  attention  of  the  Mechanical  World  to 
the  Hawkins'  Engineers'  Library  and  the  "  little  at  a  time  " 
payment  plan  on  which  these  books  are  supplied,  the  publish- 
ers wish  to  express  their  appreciation  of  the  hearty  supiwrt 
and  endorsement  tendered  by  those  who  have  been  and  con- 
tinue to  be  students  of  engineering. 

The  works  are  kept  constantly  "  up  to  the  times  "  by  fre- 
quent revisions  and  additions  by  the  author  ;  to  this  fact  is  un- 
doubtedly due  their  continued  popularity. 

$1  MONTHLY  PAYMENTS 

The  books  are  sold  od  easy  payments:  the  set.  sewn  volumes,  price 
112.00,  will  be  «nt,  express  prepaid,  to  any  address  on  receipt  of  $1.00,  and 
SKreement  to  pay  balance  in  monthly  insullnients  of  $1.00.  Bach  volume  Is 
complete  in  itself ;  one,  two,  three,  four  or  five  books  of  the  series  will  he 
sent  on  the  same  easy  terms,  that  is.  one  dollar  witlj  order  and  temoiuder 
of  the-  purchase  money  $1.00  monthly. 


•  CUT  OUT  AND  MAIX,  TODAY - 


r  accept  yout  aS'rr  to  tupply  me  with  HAWKryS"  E.\G/.\'Er.^S' 
fJRRAKY  ^ seven  volumes) /or  S1-.  Jinclosed  Jind  tl  OS  Urst  payment ,- 
the  balance  I asree  to  rrmit  in  SI  monthly  instaJtmenti. 


.Va 


-  Occupation^ 


Vou  are  at  liberty  to  consult  the  Person  named  below  as  to  my  rep- 
utation for  keepina  business  promises. 

.N'tfsfe «- 


Address 

ENO.  RBV, 


THEO.  AUDEL  &.  COMPANY, 

Publishers, 
63  Fifth  Avenue,  NEW  YORK  CITY. 
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ALPHABETICAL  LIST  OF  ADVERTISERS. 

The  following  list  gives  the  pages  on  which  the  advertisements  appear. 
For  classified  list  of  machinery,  etc.,  see  page  63. 


A. 

Albany  Steam  Trap  Co 57 

American   Injector  Co 83 

Anderson  Co.,  V.  D 59 

Arizona  Corporation  Charter  Guarantee  Co 98 

Armstrong  Mfg.  Co 85 

Audel  &  Co.,  Theo 59 

Aultman  &  Taylor  Machinery  Co 93 

Austin  Separator  Co 80 

Automatic  Smoke  Preventer  Co 65 

B. 

Bates  Machine  Co 97-99 

Buckeve  Engine  Co 97 

Burt  Mfg.  Co 62 

Bushnell  &  Co.,  John  S 80 

C. 

Canton  Pump  Co 92 

Carpenter  &  Co.,  Geo.  B 73 

Chicago  Injector  Co 82 

Chicago  Rawhide  Mfg.  Co 78 

Qeveland  Flue  Cleaner  Mfg.  Co 65 

Oing-Surf ace  Co 59 

Columbus  Machine  Co 95 

Cooper  Co.,  C.  &  G 98 

Crandall  Packing  Co 75 

Crane  Co 85-92 

D. 

Davis  Regulator  Co..  G.  M 83 

Detroit  Lubricator  Co 80 

Dixon  Crucible  Co.,  Jos 78 

F. 

Fisher  Governor  Co 92 

Flower  &  Co.,  Walter  L 61 

Foster   Engineering   Co I 

France  Packing  Co 76 

G. 

Gem  Mfg.  Co 67 

General  Specialty  Co 69 

Goodyear  Tire  &  Rubber  Co 73 

Gould  Packing  Co 78 

Greene.  Tweed  &  Co 72-81 

H. 

Hancock  Inspirator  Co 85 

Harrison  Safety  Boiler  Works 87 

Hays,  Gias.  N 87 

Holvokc  Steam  Boiler  Works   94 

Hubbard  &  Co 67 

I. 

Indicator  Instruction  Co 80 

International  Boiler  Compound  Co 57 

J. 

Jacobs  &:  Co.,  Clias 89 

K. 

KevstoiK-  Lubricating  Co 2 

L. 

Lackawanna    Pump   Works 89 

Lagonda  M  tcj.  Co 69 


Lamprey  Co 92 

Liberty  Mfg.  Co 68 

Lippincott  Steam  Specialty  &  Supply  Co 80 

Lord  Co.,  Geo.  W. 66 

Lubron  Mfg.  Co 78 

Lunkenheimer  Co 84 

M. 

Marinette  Gas  Engine  Co 95 

Martin  Grate  Co 95 

Maurer,  Labadie  &  Co 67 

McCrea  &  Co.,  James 86 

Merrill,  G.  U 71 

Model  Stoker  Co 94 

Mound  Tool  &  Scraper  Co 85 

Myers  &  Bro.,  F.  E 89 

N. 

National  Pipe  Bending  Co. .- 89 

O- 

Ohio  Blower  Co 64 

Oster  Mfg.  Co 85 

P. 

Penberthy  Injector  Co 82 

Pennsylvania  Rubber  Co 65 

Pierce  Co.,  Wm.  B 70 

Pittsburg  Gage  &  Supply  Co 6i 

Powell  Co.,  Wm 84 

Q. 

Quaker  City  Rubber  Co 74 

R. 

Quincy  Engine  Works 98 

Reeves  Engine  Co 96 

Reliance  Gauge  Column  Co 57 

Robertson  &  Sons,  Jas.  L 77 

Ruggles  &  Ruggles ya 

Russell  Engine  Co 98 

S. 

Snider-Hughes  Co 90-91 

Standard  Oil  Co 100 

Starrett  Co.,  L.  S 57 

Sterling  Lubricator  Co ^. . . .  80 

Stewart  Heater  Co 88 

Strong  Machinery  &  Supply  Co 57 

T. 

Toledo  Pipe  Threading  Machine  Co 85 

Trimont  Mfg.  Co ^  61 

Tulley  &  Co.,  H.  C 87 

U. 

Underwood  Typewriter  Co 86 

V. 

Vacuum  Oil  Co 79 

Van  Nostrand  Co..  D ^5 

W. 

Wagener  Pump  Co 89 

Wheeler  Condenser  &  Engineering  Co i 

Williams  Valve  Co.,  D.  T 83 

Wright  Mfg.  Co 58 
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Cut  made  Jrom  pholo  ol  Trimo  HuUdog  No.  16,  in  our  SI.  Louis  Exhibit 

TKis  Tells   the   Story 

What  other  chain  %vrench  could  suppo  rt  a  weight  o(  1650  lbs.  hung  from  end  of  handle  for  six 
mouths,  without  slipping  or  buckling  f     Such  a  test  famishes  pretty  convincing  reasons  why 
vou  should 

TRY  THE  TRIMO 

Note  how  the  chain  is  attached,   causing  the  greatest  strain  to  come  on  the  handle,  not  on  the  jaws. 
This  feature  malces  the  Trimo  Bulldog  the  stronge.<!t  chain  wrench  on  the  market.     Botli  jaws  and  handle 
are  drop-forged  steel,  and  the  cliain  thoroughly  tested. 

There  are  sex-eral  other  good  points.    Shall  we  send  our  catalog? 


TRIMONT  MANUFACTURING  CO. 


Roxbury»  Mass 


IN  THE  ENGINE  ROOM 
EQUIPPED  WITH 


mThe 
White  Star 
Continuous 
Oiling 

\^  System 


fl 


There  is  no 
waste  of  oil ; 
waste  of  time ; 
waste  of  waste; 
oil-soaked 
floors ;  or  hearings  running  hot. 

But  one  handling  of  oil — from  barrel  to  system. 
Booklet  "  J  "  tells  you  all  alxjut  it . 

Pittsburgh  Gage  and  Supply  Co. 

PITTSBURG,  PA. 

2nd  415  John  Hancock  Bldg.,  Boston,  Maw. 

Eastern  RepreMoUti^T^: 

VANDYCK-CHUECHILl,   CO. 

«  Dey  stmt.  New  Yoi  Ic.  The  Bourse,  PhiUdelpbU. 


OIL  FILTRATION  EXPERTS. 


An  Acme  Oil  Filter 

How  could  we  afford  to  make  this  offer  if  an 
ACME  OIL  FILTER  did  not  live  up  to  it? 
We  will  send  an  ACME  OIL  FILTER  on 

30  DAYS  TRIAL 

and  will  agree  to  take  it  back,  paying  carriage 
both  ways,  if,  at  the  end  of  that  time  it  does  not 
filter  and  reclaim  more  waste  oil,  in  less  time 
than  any  other  filtering  device  of  the  same  capac- 
ity made.     What  could  be  more  fair  ? 


WALTER  L.  FLOWER  &  CO., 

1011  Chsmical   Building, 
ST.  LOUIS,  MO. 


A 
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on't  Throw  Away  Dollars 


I 


The  used  lubricating  oil  which  you  have 
been  throwing  away  or  allowing  to  waste 
in  ihe  drip  pans  is  worth  money  to  you  if 
ou  have  a 


Cross  on  Filter 


at  hand.  Guaranteed  to  save  one-half 
your  oil  expenditure  and  afford  oil  as 
good  as  new.  Send  for  Filter  today  on 
30  days'  trial  to  test  our  guarantee. 

March  26,  1903. 
BUKT  MPG.  CO.,  Akron,  Ohio. 

OXWTLKMXN :— Reijlyin^  to  your  /nvor  o(  the   24tli 
liM*.,  we  now  h*vc  in  use  three  of  the  Nf.  4  I'ilterh,  iind 
tli«  writer  has  hod  further  experience  wilh  thctti  in  the 
P*tt.    8o  far  as  we  tire  aware,  tliey  are  llie  moiit  Mtis- 
factofy  on  Filter  on  the  market  and   \vc  liave  no  i^jm- 
plaint  to  make  relative  to  their  operation. 
Yours  respectfully, 
ST.  LOUI.S  PORTLAND  CEMUNT  CO. 
Per  John  C.  Roiiin.son,  Sec. 


PROTECT  YOUR  ROOFS 


Why  suffer  the  annoyance  of  damp,  filthy,  greasy,  decaying 
roofs  caused  by  spraying  exhaust,  and  then  in  the  end  spend 
the  money  for  roof  repairs. 

The  Burt  Exhaust  Head 


^^^^V^  will   eliminate   the   difficulty.      It   has   proven   it's   value   to 

^^^*  thousands  of  plants,  and  will  do  cflicient  work  for  a  long  time. 

Sent  an>  where  on  thirty  days'  trial  at  our  expense. 

Gi.KN  RinCK,  N.  J.,  Oceober  22,  1903. 
THR  1"  -T  Mvr..  CO..  Akron,  Ohio. 

ikn:— The  Unri  Kxhausl  Head  which  we  Imvr  hml  In  n»c  for  about  five  months  serrea  ita  por- 

P****  "       ,,  and  in  ulviiiif  entire  satisfaction.  Voura  irulv, 

BDISON  STORAGK  BATTERY  CO.. 

Rkvnold  Janney,  Manager. 

THE  BURT  MANUFACTURING  CO. 

Largest  Manufacturers  of  Oil  Filters  In  the  World, 
228  Main  Street, 

SlSJ.-SSH'^^JJ'll^tr^i'.V-  AKRON.  OHIO.  U.  S.  A. 
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CLASSIFIED  INDEX  FOR  BUYERS. 


or  addresses  of  manufacturers  refer  to  the  Alphabetical  Index  on  page  60,  which  gives  the  pages  on  which 

the  advertisements  appear. 
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Oompreasora 

Uer-Hughct  Co. 

br    Compreaaora,    GaaoUme 

iBBibus  Machine  Co. 

laniia,  Hlfh  sad  Low 

IK^ater 

>nc  Co. 

nlcenheiiner   Co. 
Dbcrthjr   Injector   Co. 
taburg  Gage  &  Supply  Co. 
tiance  Gauge  Column  Co. 
ricbi   Mfg.   Co. 

rek  Plat«a,  Boiler 

mpnj  Co. 
■t«aiobUe  ntttac' 

nlccnbeimer  Co- 
lli Dreaalnc  and  FiUlns 

RC-Surfaee    Co. 

too   Crucible  Co.,  Joa. 

atlnc 

rpcnter  ft  Co.,  Ceo.   B. 
kaco    Rawhide  Mfg.   Co. 
loce   Packing  Co. 
akcr  City  Rubber  Co. 
oirera 
ya.   Chai.    N. 
•o    Blower   Co. 
ider-Hoghea  Co. 

>ll«r  Componad  Feedera 

emational    Boiler   Compound    Co. 

Her  Feedera 

ria  Regulator   Co.,   G.   M. 

dlera 

rOnan  k  Taylor  Mch.  Co. 

»per  Co..  C  ft  G. 

rriaon    Safety    Boiler    Works. 

n.  Chat.  N. 

tyoke  Steam  Boiler  Works. 


Boiler  Tube  Oleanera, 
Mechanioal 

Gem    Mfg.   Co. 
General    Specialty   Co. 
Hubbard  ft  Co. 
Lattonda  Mfg.  Co. 
Liberty   Mfg.   Co. 
Maurcr,   Labadie  ft  Co. 
Pierce  Co.,  Wm.  & 
Book* 

Audel   ft  Co.,  Tbeo. 
Enffineen*  Review  Co. 
TuUev  &  Co.,   Henry  C. 
Van  Nosirand  Co.,  D. 

BorlnK   Maohlnea,    Electrlo 

McCrea  ft  Co.,  Jai. 
Braaa    Fonndera 

Williama   Valve   Co.,   D.   T. 
Bnrnera,   Gaa 
Hay*,  Chaa.  N. 
Oallpera 
Starrett  Co.,  L.  S. 
CaatlBEa,    Braaa 
Pittsburg-  Gage  ft  Supply  Co. 
Chain   Hoiata 
Carpenter  &  Co.,  Gea   B. 
Chemioala 
Lord  Co.,  Geo.  W. 
Clampa,  Pipe 
McCrca   ft   Co.,  Jaj, 
Clampa,  Steam  Joint 
McCrea   ft  Co.,  Jaa. 
Coeka 

Lunkenheimer  Co. 
Penberthy   Injector  Co. 
Pittsburg  Gage  ft  Supply  Co. 
Powell  Co.,  Wm. 
Reliance  Gauge  Column  Co. 


Cocka,  Gaa 

Pittsburg   Gage  ft  Supply  Co. 
Colla  and  Benda,  Iron, 
Braaa  or  Copper  Pipe 

National    Pipe    Bending   Co. 

Commntator  Iinbricanta, 

Graphite 

Dixon  Crticible   Co.,  Jos. 

Oomponnda,  BoUer 

International    Boiler   Compound  Co. 
Lord    Co.,    Geo.    W. 

Compoanda,  Car  Axle 

Lubron    Mfg.    Co. 

Componnda,  Graphite  Pipe 
Joint 

Dixon    Crucible  Co.,  Joa. 

Componnda,  X<nbrloatin( 

Keystone   Lubricating  Co. 

Condenaera 

Snider-Hughes  Co. 

Stewart   Healer   Co. 

Wheeler  Condenser  ft  Eng.  Co. 

Counter  Shafts 

Myers  ft  Bro.,   F.   E. 
Cnttera,  Gaaket   and 

Waaher 
McCrea  &  Co.,  Jas. 
Cnttera,  Tnbe 

Lagonda    Mfg.    Co.  

Cyllndera,   Arteaian    Well 
Myers   ft    Rro.,    F.    F.. 
Cyllndera,    Irrigation 
Myers  ft   Bro.,   F.    E. 

Dirldera 

Starrett   Co.,   I..    S. 


Dry  Kllna 

Ohio   Blower  Co. 
Dnat  CoUeotora 
Ohio    Blower   Co. 
Dynamo  and  BiCotor 
Bmahea,   Graphite 
Dixon    Crucible    Co.,  Jo*. 
Ejectors 

.■\merican   Injector   Co. 
Chicago    Injector   Co. 
Hancock    Inspirator   Co. 
Penberthy    Injector   Co. 
Eliminators 
Hays,  Chas.   N. 
Emery   Wheela 
Carpenter   &   Co.,    Geo.    B. 
Englnea,  Blowing 
Buckeye  Engine  Co. 
Englnea,  Gaa  and  GaaeUas 
Buckeye  Engine  Co. 
Columbus  Machine  Co. 
Marinette   Gas    Engine    Co. 
Englnea,  Gasoline  Hoisting 
Columbus    Machine   Co. 
Engines,    Steam 
Bates    Machine    Co. 
Buckeye   Engine   Co. 
Cooper  Co.,  C.  ft  G. 
Ohio  Blower  Co. 
Quincy    Engine    Works 
Reeves    Engine   Co. 
Russell   Engine  Co. 
Exhanat   Heada 
Burt   Mfg.    Co. 
Flower  &  Co..  Walter  L. 
Ohio    Blower   Co. 
Pittsburg  Gage  ft   Supply  Co. 
Robertson  ft   Sons,  Jss.    L. 
Wright  Mfg.  Co. 

I  Continued  on  Page  65.) 


ASOLUTE  PROOF. 


Below  is  a  fac-simile  of  the  Post  Office  receipt,  showing 
the  actual  number  of  pounds  of  Engineers'  Reviews  mailed 
for  April.    Under  the  cut  is  complete  explanation. 


I 


m 


IS 


Or  NtViS  Agent, 

Weight  of  SjunoU  Copies  (s«mpi«  Cvpim  •n  Kiw^y*  B«t>j«ct  to  Pu^ufc), 
Weight  of  Copies  to  Subscribers,  Subject  to  Postage,   -       -        —       -       » 
Totid  'tueigbl  of  Copies  subject  to  postage  at  One  Cent  j  pound  or  fraction  thereof. 
Weight  of  Copies  to  subscribers  in  county  of  publication,  Free  of  Postage, 

I  No  c.ipiM  ,.b.il,;icr.  ,\rr|i(  oi,p  tui'y  1;  ,-iu;ti  iu.'lu.t  aulioitjcr  ■.•t,.li,(,<  In  lb.  ujuotj  <•  btr*  lb.  |tubli. 
cfttlwti  I,  fnuUii  lu  «»b«l.  or  mi  iMrs.  nuO  |>uUI*b«J,  iu«y  b*  wu(  Inv  of  pwclaKc) 

Received  full  prepayment  of  postage. 


►OUNOa   MAILED. 


^^S-RO 


THIS  RECEIPT  MUST  BE  ISSUED 
FOR  EVERY  MAILINO,  WHETHER 
THE  MATTER  BE  SUBJECT  TO 
POSTAGE  OR  FREE. 


,  P.  M., 


s^^SjSgro 


otal  number  of  pounds  for  April  issue 

lacting  wrapping  paper 


8,580  poumls 
140       " 


8,440  pounds 

ue  copy  of  April  issue  weighs  6H  ounces,  making  a  total  number,  mailed  at  pound  rate,  of 20,006  copies 

Copies  mailed  in  Cleveland  under  stamps  275,  and  319  delivered  to  our  office  make  an  addition  of 594 


The  total  edition  for  April  being.. 


20,6(.)O  copies 


ENGINEEI^S'  REVIEW 


May.  ic 


T 


HIS  CUT  is  made  from  a  Photograph  of  a  20=lnch  Swart^ 

wout  Cast  Iron  Exhaust  Head,  furnished  to  Merchants 

Heat  and  Light  Company,  Indianapolis,  Ind.     We  also 

make  Swartwout  Combination  Cast  and  Galvanized  Exhaust 

Heads  and  Steam  Separators. 


THE  OHIO  BLOWER  COMPANY, 


^laiVELAND, 


SOLE  MANUFACTURERS, 
Dope  S-3. 


OHIO. 


Sale*  Agents  tor  Wtil,  Bnvlty  &  Son*  CoiiijKiny,  Milwaukee.  Wis.,  Mannfacturersol  Hot  Blast 
>i«»ting  Appiiratus,  Blowers,  Engines,  Dty  Kilns,  etc. 


I905 


ENGINEERS'   REVIEW 


6s 


ontixkucd   from  pAge  69.) 

Uaer  Drjers 
M    Co.,    V.    D. 

E  ou 

tfc   C«. 
&  Co..  Walter  L 
on  Stnm  Spec  ft  Sup.  Co. 
,  Lahadie  A  Co. 
rt   Cage  ft  Supply  Co. 
lOo  A   Soasi  Ju.   L. 

rers,  Soal« 

■ifg.  Co. 

t 


Braaa  HydimvUe 

Gage  ft   Supply   Co. 

Steam 


Grinders,  Valve 

Quaker  City  Rubber  Co. 

Hammering  Mneblnea,  Die 

Plate 
Balea  Machine  Co. 

Heaters  and  Pnrlfleri, 
Feedwater 

Batci  Machine  Co. 
Flower  &   Co.,  Walter  L. 
Harriion   Safety   Boiler  Works 
luobs  ft  Co.,   Chaa. 
National   Pipe    Beading  Co. 
Robertson   &  Soni,  Jaa.  L. 
Stewart  Heater  Co. 

Heaters,  Hot  Water  Honse 

National   Pipe   Bending  Co. 
Stewart  Heater  Co. 


tlieitner  Co. 
Lubricator  Co. 

Hlch  Presanre 

[Gauge  Column   Co. 

leaser  Rods 

Ca.  Jaa. 

leaaers 

&  Co..  John  S. 
nd   Flue  Cleaner  Mfg.   Ca. 
Id  ft  Co. 

rt  ft  Sona,  Jas.   I. 
ft    Rngglea 

Me  Feeder* 
nower  Co. 
aee,  Patent 

tt  Steam  Boiler  Works. 

a*   Pines 

ibcimer  Co. 

Klas*  Refleetors 

■tfg.  Co. 

Bbnii 


Kaas   Rings 

nia   Rubber  Co. 


1.  OU 

Arimrr  Ca 

I  Steam 

Bnjector  Co. 

■  Gage  ft  Snpply  Ce. 

I,  Reeording 

rg  Gag*  ft  Supply  Co. 

I,    Water 

Ibeimer  Co. 
thy   Injector  Co. 
Co.,  Wm. 
X  Gauge   Column   Co. 


B  A  Co.,  Geo.  B. 
•r  Tine  &  Rubber  Co. 
'Ivanta  Rubber  Co. 
^ty  Rubber  Co. 

■■ttlns 

Bbwhide  Mfg.  Co. 
Klavhide 
ISawhide  Mfg.  Co. 

mors,  Pnmp 

'  Steam  Trap  Co. 
Regulator   Co.,   G.   M. 
Governor   Co. 
Engincrring  Co. 

Ute 

Crucible  Co.,   Joa. 

|lt«.  Flake 

Brucibte  Co.,  Jos. 

B  Bars 

;ll  i  Co..  John  S. 

:c  Sieam  Boiler  Works. 

,  Grate  Co. 

■on  ft   Sofu.  Jaa.   L. 

M.  Sliaklng 

Cliaa,    N. 

oott  Steam  Spec  ft  Sup.   Co. 
I  Grate  Co. 
•on   A    Sons.   Jaa.    L. 

■• 

Crucible  Co..  Joa. 
ne  Lubricating  Co, 
1  Ufg-  Co. 


Heating  Apparatus 

Ohio  Blower  Co. 

Hose 

Carpenter  ft  Co..  Geo.  B. 

Goodyear  Tire  &  Rubber  Co. 
Pennaylvania    Rubber    Co. 
Quaker   City   Rubber    Ca 

ladioator    Instmotlon 

Indicator   Instruction  Co. 

Indicators,  Speed 

Surrett  Co.,  L.  S. 

Indioators,   Steam  Engine 

Buahnell  &  Co.,  John  S. 

Lippincott    Steam    Spec    ft    Supply 

Co. 
Robertson  ft  Sons,  Jas.  L. 

Injectors 

American   Injector  Co. 
Chicago  Injector  Co. 
Hancock  Inspirator  Co. 
Lunkenheimer   Co. 
Penberthy    Injector  Co. 
Powell  ft   Co.,   Wm. 

Inspirators 

Hancock  Inspirator  Co, 

Z>aoe  Leather 

Chicago  Rawhide  Mfg,   Co. 

Xevela 

SUrrett    Co.,    L.    S. 

Xnbrioators 

American   Injector  Co, 
Chicatfo  Injector  Co. 
Detroit  Lubricator  Co. 
Greene.   TweeJ  &  Co. 
Keystone   Lubricating  Co. 
Lunkenheimer   Co. 
Penberthy  Injector  Co. 
Powell   &   Co.,    Wm. 
Sterling   Lubricator   Co. 
Williams   Valve   Ca,   D.   T. 

Ijnbrlcators,  Antomoblle 

Lunkenheimer   Co. 

Machinery,  Oil  Mill 

Anderson    Co..    V.    D. 

Machines,   Drilling 

McCrca  ft  Co.,  Jas. 

Machines,    Electric    Boring 

McCrea   &   Co.,  Jas. 

Micrometers 

Starrett  Co.,   L.   S. 

MiU   Equipment,    Wire 

Bates  Machine  Co. 

Ifail   Machines,   Wire 

Bates  Machine  Co. 

Nail  Rnmblera 

Bates  Machine  Co. 

Oil  and  Grease  Onps 

American  Injector  Co. 
Bushncll  &  Co.,  John  S. 
Chicago    Injector    Co. 
Detroit  Lubricator  Co. 
France   Packing   Co. 
Keystone  Lubricating  Ca 
Lunkenheimer  Co. 
Merrill.  G.  U. 
Penberthy  Injector  Co. 
Powell   ft  Co,  Wm. 
Williams    Valve    Co.,    D.    T. 

OUers 

Getn   Mfg.   Co. 


International    Boiler   Compound   Co. 
Lubron    Mf^.   Co. 
Standard  Oil  Co. 
Vacuum  Oil  Co. 

Paohing,  Metallle 

France    Packing   Co. 
Goodyear  Tire  ft  Rubber  Co. 
Strong   Machinery  &  Supply  Co. 

Packing.  Rawhide 
Hydraulic 

Chicago    Rawhide   Mfg.   Co. 
Packing,  Sheet  and 
Fibrous 

Carpenter  &  Co.,  Geo.  B. 
Chicago   Rawhide   Mfg.   Co. 
Crandall    Packing   Co. 
France    Packing   Co. 
Gould  Packing  Co. 
Greene,  Tweed  ft  Co. 
Lubron    Mfg.    Co. 
Pennaylvania   Rubber  Co. 
Quaker  City  Rubber  Ca 
Robertson  A  Sons,  Jas.  L.  ■ 

Packing   Tools 

Mound   Tool  ft  Scraper   Co. 

Paint 

Dixon   Crucible  Co.,  Jo*. 

Pencils  and  Crayons 

Dixoa    Crucible  Co.,  Joa. 

Pinions,  Rawhide 

Chicago  Rawhide  Mfg.  Ca 
Pipe  and  Fittings 
Crane  Co. 

Pipe  Cutting  and 
Threading  Machines 

Armatrong    Mfg.    Ca 

Columbus  Machine  Co. 

Oster  Mfg.   Co. 

Toledo  Pipe  Threading  Machine  Ca 

Planlmetera 

Bushncll  ft  Co.,  John  S. 

Lippincott  Steam  Spec  ft  Sup.   Ca 

Robertson    ft    Sona,    Jas.    L. 

Pumping  Jacks 

Myers   ft   Bra,    F.   E. 

Pnmps,  Air 

Canton    Pump    Co. 

Continued  on  page  87.) 


When  in  need  of 
Steam  Specialties, 
Supplies  or  Machin- 
ery consult  this  Oas- 
sified  Index.  Tliat  is 
what  it  is  for. 


Every  engineer 
who  has  a  few  min- 
utes at  his  disposal 
each  day,  can  increase 
his  earnings  by  get- 
ting subscriptions  to 
the  Engineers'  Re- 
view, 

Our  terms  are  very 
liberal. 
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300 
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Patented] 
This  device  is  so  simple  that   a 
child  can  operate  it.    The  price  is 
iBoderale. 
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Circular  upon  request. 

Automatic  Smoke 
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CLEVELAND,    O. 
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and  Hose.  Room  13.  74  Frankfort  Straet.  CLEVELAND.  OHIO, 
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THE  PRACTICAL  ENGINEER 


is  a  steam  engineering  paper  for  steam  engineers.  It  is  full  of  those 
little  schemes  that  yoar  fellow-workers  are  constantly  discovering — 
those  little  kinks  that  save  so  much  time  and  trouble.  It  is  just  the 
magazine  that  every  wide  awake  engineer  wants  and  needs.  If  you 
will  send  us  a  sample  of  scale  from  your  boilers  we  will  purchase  a 
subscription  for  you,  thus  providing  you  with  a 


Year's  Reading'  Free 


We  will  do  more.  We  will  show  you  how  to  get  time  to  read  this 
paper.  You  probably  don't  realize  how  much  unnecessary  work  you 
do  as  a  result  of  scale  in  the  boilers.  The  extra  coal  shoveling  alone 
is  an  enormous  item.  Send  us  the  scale  today  and  we  will  pay  for 
your  subscription — free  of  all  expense  to  you — and  prove  that  you  can 
take  life  easier  if  you  use 

Lord's  Boiler  Compounds 


There's  no 
f^iu'ss  u'ori 
about  Lord's 

lioiUt 
Coiii/>ounds. 


.J9t> 


The  Ceo.  W.  Lord  Co.,         

2238^0  N.  9tb  St..  PhiU4el»hM.  Pa., 

GsHTLBMBH;  1  Km  sencUjuT  you  a  sample  of  scale  from  onrboQer. 
Yoa  are  to  analyze  It,  lend  me  a  certificate  of  analTilif  and  a  year's 
sutiscrlplloD  to  Ibe  Practical  Engineer  free  of'cbarge. 

Number  of  boilers  in  uu  . 

Capacity  of  each  boiler ^ — 

Frequency  of  cleaning  boilers  . 

Freguency  of  opening  the  blov-oif  during  vorking  hemes . ^ . 

River  or  other  source  of  water  supply 

Sailers  are  used  about haun  out  of  the  i4 

Boiler  compound  now  used 

Name. ■ 

Street  and  Ao  . — 

City , 


Pirepared 
specially 
after  careful 
chemical 
analysis. 


StaU- 


Firm  s  Nanu- 


B»o.  arv. 

■•M. i 
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Powell   Co.,   Wm. 
Williams  Valve  Co..  D.  T. 

Wire   Pointera 

Bates  Machine   Co. 
Warking  Heada 
Myers  ft   Bro.,  F.  E. 
Wrenohea 
Trimont  Mfg.  Co. 


THE  "LIGHTNING"  TUBE  GLEANER 

Takes  the  Scale  off  QUICK  insidt  and  outsiac. 

WARRAHTEO 

To  do  the  work,  in  less  liroc. 

To  cost  least  to  keep  it  in  re- 
pair. 

To  sa»c  *s  your  water  bill  for 
cleaning. 

To  operate  successfully  bv  air, 
steam  or  water. 

SEND  FOR  7  REASONS  WHY  THE  "LIGHTNING" 
DOES  THE  ABOVE. 
Manufacturers  of  Boiler  Head  Cap  and  Nut  Reseater  and  Cleaner,  Per- 
fect Expansion  Flu'.-  Hrush  and  X-Ray  Oil  Filler,  etc. 

MAURER.  LABADIE  &  CO. 

215  St.  Joe  Street,  SOUTH  BEND,  1ND. 

HUSTLING  STATE   AQENTS  WANTED 


THE  KNOX  *Z  CLEANER 

(PAffc-NVKI-,) 

G)nvenicnt,  Reliable,  Effectual,  Economical. 


Hai  steel  cutten  revolving  diagonally  on  ant). friction  bearings.  Used 
In  straight  or  bent  tubes  with  entirety  satisfactory  results.  No 
special  fitting-up  required.     Write  for  particulars, 

HUBBARD  &  COMPANY.        WASHINGTON.  D.  C. 


A  Cleaner  With  Good  Points 
Sticking  Out  AH  Over  It. 


That's  the   Cleaner  Shown   Above. 

HAVE  YOU  TRIED  ONE?     WHY   NOT? 


WRITE  US. 

Get  our  literature  on  our 
Other  Specialties. 


Gem  Manufacturing  Co., 


PITTSBURQ,  PA. 
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The 


Liberty" 
Boiler  Tube 
Cleaner 


Is  the  result  of  years  experience.  It  is  the  standard  ol 
excellence.  It  never  fails  to  clean  tubes  in  a  thorough  man- 
ner, regardless  of  the  thickness  of  scale.  Even  if  the  tubes 
are  filled  up  solid  the  "Liberty"  cleans  them  quicker  than  a 
heavy  and  expensive  power  machine. ,  There  is  no  other 
boiler  cleaner  in  the  "Liberty"  class;  it  stands  alone  in  effi- 
ciency and  durability. 


The  "Faber"  Blow-Off  Valve 


Is  designed  for  high  pressure  service.  It  is 
extra  heavy  and  well  made.  A  trial  order 
will  convince  you  as  to  its  merits.  You  will 
find  by  using  the  "  Faber"  that  your  blow-off 
valve  troubles  are  settled,  and  have  passed 
into  history. 

A    steam   jet    prevents    the    scale   from 
damaging  the  seat  and  disc. 


"  //  washes  lis  fact,' 


LIBERTY  MANUFACTURING  COMPANY 

4709  Susquehanna  St.,  Pittsburg,  Pa. 
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WEINLAND    INSTRUMENTS 

FOR    "BOILER    SURGERY" 

Tbr  worst  cases  of  .scale  can  be  operated  uponsaccea^fully  with 

WEINLAND  TUBE  CLEANERS 

Water  drivea  the  machine  and  a  steady  Krinding  process  cutA  the  scale  from  the 
iron  wi  thoutexpaDdiiiu^,  loo<Mfninif  or  iiijunnie  the  tiibci  in  any  way.  They  ha\*e 
rt-stored  thouKauds  of  boilers  to  perfect  condition,  and  what  they  have  done  for 
others  tiiey'll  do  for  you.  Thia  cut  fchowa  our  No.  8  -Tub  Ki>fG  of  Turbinb 
Ci-KANEHK.  Ijrstdes  which  we  manufacture  others— Hand  Cleanera  and  Power- 
UriwD  Cleaners — all  kinds  and  sizes  for  alt  styles  of  boilers  and  all  sixes  of 
tubes.  "No  tube  cleaner  I.ilce  a  WEtNUANU"— Anybody  who's  used  one  will 
tell  you  that.    We  do  cuntmct  cleaninir  if  you  want  it  that  way. 


For  "AMPUTATING"  Tubes  use 
THE  LAGONDA  TUBE  CUTTER 


It  does  the  work  quickly. 
rasily ,  and  cuts  clean  every 
limc^Ieavca  noburr.  Does 
not  bend  or  mar  the  tube  in 
unyway.  A  simpTe.  inex^ 
[►etisive  tool  needed  iu 
t  very  U>iler  room. 


For  "CONSUMPTION"   of  Coal  use 
THe      La^onda     Damper     Regulator. 

It  uhsolvilelv  contruls  damper  in  stack  on  the  slihrhtc^t  variation  of  steam. 
Get  Catalow'ue  uf  the  at^uv-e  and  Mtam  S|M.'ctaltie.s. 

THe  Lag'onda  Mfg'.  Co. 

Bolirr  C'maninx  Exp»rt,.,at  it  ao  Year:  SPRINGFIELD,    O. 


HALT!    READ  THIS!! 


8c»le  '     Vibmlor       CraterintT  Lu* 


C>.'Dterias  Lus     Scale 

Officb  ok  Champion  Sii,k  Co., 
TKe  GffKra I  Specialty  Co.,  Buffalo,  X.   )*..■  Potistown,  Pa.,  March  27,  1905. 

Gbntlejakn— We  take  pleasure  in  slating  that  the  Torpedo  Scale  Remover  is  the  best  proposition  that  ever  came 
into oitr  boiler  house.  Our  engineer  backs  us  up  in  this  stdtement.  The  first  time  we  introduced  the  Tori)edo  to  tlie 
boiler  flues,  it  knocke<l  oft  scale  1  M,  inches  thick.  We  draw  oH  a  fight  between  the  boiler  and  the  Torpedo  alx)Ut  every 
(our  months.  We  bank  all  our  cash  on  the  Torpe<:Io,  and  up  to  the  present  writing  we  are  a  great  many  dollars  to  the 
good.      We  ti  ust  that  other  steam  users  will  get  wise.  Yours  truly. 

Champion  Srt,K  Co. 

The  above  is  one  of  the  many  letters  receive<l  from  the  numerous  users  of  the  "  TORPEDO."  You 
are  losing  money  every  day  if  you  do  not  have  one  of  these  machines.  Write  today.  It  will  be  sent 
on  free  trial. 

THE  GENERAL  SPECIALTY  CO. 


73   Carroll   Street, 


BUFFALO,    N.  Y. 


A 


ENGINEEI^S'   REVIEW 


May,  1905 


Here,  Mr.  Engineer,  We'd  Like  to  Have  a 

Talk  With  You. 

Do  You  Want  to  Increase  Your  Salary? 


We  rather  think  you  do. 

Here  is  a  plan  which  if  you  follow  out,  will  surely 
result  in  sonu-  increase  if  you  handle  the  matter  right. 

We  believe  that  you  are  burning  more  coal  than 
neces.sarv. 

\Vh\  ? 

We  know  you  have  scale  on  your  boiler  tubes, 
unlss  you  are  the  one  plant  in  a  hundred  which  ilocsn't 
have  it,  or  you  are  using  the  Dean  Boiler  Tube 
Cleaner. 

Now  don't  vou  think  if  you  can  save  several 
hunflred  dollars  a  year  in  fuel  that  your  employer 
will  share  a  little  of  it  with  you? 

Trv  it  and  see. 

it  wiiii't  cost  \oii  anything  to  make  the  test. 

Herr's  the  plan : 

We  ve  a  little  pamphlet  called  "Boiler  Room 
Economy." 

Send   for  it  today. 

Read  it  carefully. 

It  will  tell  you  a  lot  of  things  about  boiler  scale. 

It  will  tell  you  the  only  way  in  which  this  scale  can 
be  permanently  cradicalcil. 


l.v    fr 


lont   uses  of  the   Dean    Boiler 


And   that   is  __^_^^^^ 

Tube  Cleaner. 

The  pamphlet  also  tells  about  our  trial  pfft-r  where- 
by we  will  loan  you  a  cleaner  for  trial  in  one  of  your 
boilers. 

Its  use  will  show  the  tremendoiis  scale  in  your 
boilers,  the  excessive  firing  which  you  have  had  to 
give  it,  and  the  tremendous  loss  in  fuel  which  has 
been  going  on. 

While  the  trial  is  (in.  have  your  employer  down 
in  the  boiler  room  to  see  what  waste  has  been  going 
on — not  through  any  fault  of  yours,  but  through 
scale. 

If  you  handle  the  matter  right,  yoo  ought  to  get 
a  part  of  the  subsequent  fuel  saving. 


Here  is  an  illustration  of  the  Dean  Boiler  Tube 
Cleaner  working  in  the  tube  of  a  return  Tubular 
Boiler: 


Here  is  an  illustration  of  the  same  cleaner  workin 
in  the  tubes  of  a  water  tube  boiler,  the  only  difference 
being  in  the  hammer  head: 


You  will  readily  appreciate  the  use  of  this  cleaner 
once  you  see  the  little  machine. 

With  compressed  air  or  steam  behind  it  at  a 
pressure  of  iroiii  50  to  70  pounds,  the  little  hammer 
head  taps  the  tube  from  3500  to  4000  times  a  minute. 

It  can't  hit  hard,  for  the  tube  is  so  small  and  it  goes 
so  fast. 

It  can't  poss[bly  damage  a  tube. 

But  it  will  show  up  any  pitted  or  burnt  out  tubes, 
and  this  you  ought  to  be  glad  to  know  before  any 
accident  should  happen. 

A  fter  an  accident  vou  probably  wouldn't  know 
what  caused  it.  but  the  chances  are  10  to  i  that  it 
would  have  been  a  pitted  tube  which  scale  was  holding 
in  place. 

Don't  pass  this  matter  idly  by. 

It's  important  to  you,  for  if  handled  right,  youTl 
get  an  increase  in  your  salary. 

Xow  is  the  time  to  write  for  "Boiler  Room 
Economy." 

WM.  B.  PIERCE  CO., 
325  Washington  St.,  Buffalo,  N.  Y. 
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The  Highest  Economy  Obtainable 


in  plants  running  condensing,  cannot  be  obtained  without 
some  sort  of  strainer  for  catching  the  refuse  in  the  water  used 
for  condensing.  It  is  important  that  such  a  strainer  be  so 
constructed  that  it  can  be  easily  and  quickly  cleaned  without 
interrupting  the  flow  of  water  or  injuring  the  vacuum. 

MERRILL'S 

"IDEAL"  TWIN  SUCTION 
STRAINER  OR  FISH  TRAP 


is  designed  especially  for  such 
conditions  and  is  used  in  many 
plants  where  both  steam  tur- 
bines and  reciprocating  engines 
are  employed.  It  is  just  the 
thing  for  feed  and  fin  pump 
suctions,  or  anv  water  main  in 
which  there  is  floating  refuse  or 


debris,  such  as  leaves,  sticks  or  eels,  &c.  Built  in  sizes  from 
2  to  24  inches.  Further  information  gladly  furnished.  Sent 
on  trial  to  responsible  parties. 


G.  U.  MERRILL, 


31  Van  Houten  Street, 


PATERSON,  N.  J, 


I  also  make  the  IMPROVED  AUTOMATIC  TIC-A-TOC  GREASE 
CUP,  the  best  thing  on  the  market  for  lubricating^  crank  pins  or  eccen- 
trics.    Send  for  one  on  approval. 
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30   DAYS'   TRIAL 

TO   PROVE   OUR   CLAIMS 


Ruggles  Perfection 
Flue  Cleaner 

will  quickly  prove  its  worth  in  any  plant. 

It  is  the  simplest  cleaner  on  the  market — 
being  made  of  two  parts. 

No  screws  or  rivets  used  in  its  construc- 
tion. Sharpens  itself.  Absolutely  cleans 
the  flue.     It  is  strong  and  reliable. 

Send  for  one  on  trial. 

RUGGLES    (Sl    RUGGLKS. 

Batnvia,  Illinois. 


PALMEHO   TWIST  PACKING. 

Forty  Yards  to  a  Pound  Spool. 
Good  Value,   and   Full   Valve. 

How  long  would  it  take  you  to  dope  out 
forty  yards  of  Asbestos  wick  ;  and  even  then 
forty  yards  of  Asbestos  wick  would  never  do  the 
work  of  half  the  quantity  of  Palmetto  Twist 
Packing. 

PALMETTO  TWIST  PACKING 

under  any  condition  likely  to  be  imposed,  always 
remains  soft,  pliable,  and  well  lubricated. 

SAMPLE  SPOOL  FREE. 

GREENE,  TWEED  ®  CO., 

17  Murray  St,  New  YorR. 


FINDING  MONEY 


isn't  much  easier  than  getting  books  by  our  plan.     You  can  get  the 
Best  Engineering  Literature  Free 

All  it  costs  you  is  the  time  spent  and  the  stamps  necessary  for  correspondence. 

We  want  information  concerning  contemplated  purchases  of  power  plant  machin- 
ery. We  want  it  before  any  one  else  hears  about  it.  Keep  your  ears  open  and  let  us 
hear  from  you.     Get  our  circular  which  explains  our  plan  fully. 


Information  Bureau, 

ENGINEERS'  REVIEW, 

Cleveland,  Ohio. 
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NQINEERS'  SUPPLIES 


We  are  General  Western  Agents  of  the  Peerless  Rubher  Mfg.  Co. 
WE  CARRY  A  COMPLETE  STOCK  OF  THEIR  FAMOUS 

backings,  Belting,  Hose,  Gaskets,  Etc, 

WE  ALSO  HAVE  IN  STOCK  A  COMPLETE  LINE 

Dixon's  Paints,  Grapliite,  Grease,  Pipe  Joint  Compound, 

Belt  Dressing,  Etc. 

Id  Colony  Transmission  Rope,  wire  Rope,  cotton  waste,  Etc 


SEND  FOR  CATALOG. 


SPECIAL  ATTENTION  GIVEN  MAIL  ORDERS. 


200-208  S.  Water  Street,  CHICAGO, 


topTi 


Man{ 


If  he  is  an  engineer  tell  him  that  we 
have  a  special   offer   to   make   him. 

Cut  out  the  coupon  and  mail  today* 
It  will  pay  you. 

THE  GOODYEAR  TIRE  &  RUBBER  CO. 


AKRON,     OHIO. 

MAKERS  OF  SPECIAL  PACKINGS. 


CoodycJir  Tirr  &  Rubber  Co..  Akron,  O. 

Mail  me   jruur   special  oflet. 
Name     


Date. 


.,  1»06 


Streft  Addreu  or  Box  No.. 

City     

State     

I  am  employed  by   


i 
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YOURS'  FREE 

or  any  of  the  other  500  valuable  and  useful  articles 
which  are  enumerated  in  our  circular.  You  can 
find  there  almost  any  article  you  want  and  can  get 
it  free  by  using 

FRANCE    PACKINGS 

£ITH£R  SOFT.  SHEET  OR  METALLIC. 

These  packings  have  given  eminent  satisfaction  for 
years  and  are  used  on  the  largest  engines  and  in 
the  largest  plants  in  the  world. 

FRANCE  PACKING  CO.,  Inc. 

State  Street,  Taconr.  PHILADELPHIA,  PA. 

Coupons  like  the  one   shown  at  the  right,  below,  are  jjiven  away  with  every  pound  of  soft  or  sheet  and 
every  inch  of  metallic  packing,  and  we  giv*  you  a  start  free.     For  full  particulars  fill  ont  and  mail  us  the 
blank  below. 
TEAR    Orr    HKRB 


Date_ 

FRANCE  PACKING  CO  , 

State  Street,  Tacony,  Philadelphia,  Pa. 
Ghntlhmkn  : — Kindly  send  me  premium  list  and  full  particulars 
regarding  the  indicators  and  other  articles  that  you  are  giving  to  engin- 
eers as  per  advertisement  tu  the  Engineers'  Review. 

My  name  is  .._ _    

My  address  is_  - 

I  am  employed  by 


(Give  complete  mUrem) 


CUT  OUT  THE   COUPON    BELOW 
AND  SAVE  A8  A  STARTER. 


,  to 


Thli  cottpuD  rrprcscntx  a 

ONE   POUND    PURCIIASC 

Five  of  IboM  otupon^  ;ir6 
e<)uiT&lea(  tooncctirtincvt^  and 
»re  rMMmableacoorJinff  to  our 
premium  lUt  nl  any  oC  our 
ftores. 


FRANCE  PACKINOCO.  INC 
HCADQUARTrns 

Tacony.  Phi  adclphJa,  Pa. 
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every  i:i^t  or  Ten  fee^ 


r^^ 
^ 


ROBERTSON-THOMPSON 

INDICATOR. 

Sold  on  terms  t.t  suit  may 
engineer. 


VIOTOR   REDUOINO 
WHEEL. 


£.ureka  Packing' 

Genuine  Eureka  Packing  will  always  give  satisfaction  to  the  en- 
gineer, and  it  is  a  very  easy  thing  to  find  out  i*  the  Eureka 
Packing  you  buy  is  genuine.  In  the  long  run  it  will  pay  to  be 
sure  on  this  score. 

Ordinarily,  Eureka  Packing  costs  one-half  less  than  other  pack- 
ings, and  as  a  usual  thing  it  lasts  fully  twice  as  long. 
Nowadays,  an  engineer  has  to  keep  his  engine  piped  up  all  the 
time.     To  do  this,  he  must  take  diagrams  at  regular  and  short 
intervals. 

A  Robertson-Thompson  Indicator 

tells  at  once  whatever  trouble  may  exist  with  the  engine,  and 
points  the  way  for  the  engineer  to  correct  the  trouble.  More 
than  this,  a  Robertson-Thompson  Indicator  points  the  way  to 
more  money  and  a  better  position  for  any  engineer.  We  sell 
them  to  engineers  on  easy  terms. 

A  Victor  Reducing  Wheel 

gives  an  absolute  perfect  reduction  without  any  lost  motion 
whatever.  Can  be  instantly  connected  or  disconnected  while  the 
engine  is  in  motion. 

A  Hine  Eliminator 

on  the  main  steam  line  will  prevent  water  from  entering  into  the 
cylinder  ;  in  the  exhaust  line  it  will  keep  oil  from  the  boiler. 
Cost  is  nominal. 


MINE    ELIMINATOR. 


AsIc  us  about 
our  Feed  Water 
Ueatert.  Spen- 
cer Damper 
Resulators, 
Sh^kiatfOraics, 
Exhaust  Head* 
etc. 


Jas.  L.  Robertson®  Sons 


402  Fulton  Street 


NEW  YORK 
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IN  THE  "V7ELL  EQUIPPED  POWER 
PLANT  DIXON'S  GRAPHITE  LUBRI- 
CANTS OCCUPY  A  VALUABLE  PLACE 
THAT  IS  ALL  THEIR  OWN.  AS  A 
MEANS  OF  OVERCOMING  DIFHCUL- 
TIES,  OF  PREVENTING  TROUBLES 
AND  OF  ACHIEVING  ECONOMICAL 
RESULTS  IN  PLANT  MANAGEMENT. 
NHTHER  THEORY  NOR  PRACTICAL 
EXPERIENCE  HAS  EVER  PRODUCED 
EQUAL  OF 


TOE 


DIXON'S 

TICONDEROGA-AMERICAN 


FLAKE  GRAPHITE 


"RITE  FOR  VALUABLE  BOOKLETS  ON  GRAPH- 
TE  LUBRICATION  AND  FREE  TEST  SAMPLES  OF 

k  DIXON'S 

FLAKE   GRAPHITE. 
DIXON'S 
GRAPHITE 
Pipe  Joint  Compound 
DIXON'S 
GRAPHITE  CUP  GREASES 
I  ^ 

PLKASH  MENTION  THE  REVIEW 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY.  N.  J. 


'  *  NaiseUss  Running. '  * 

Chicago  Rawhide 

Gears  and  Pinions 

' '  Original  Rawhide. ' ' 


MABBS 


Rawhide 

Hydraulic 
PacRing 

It  la  anli-fricUonal  and  the  moat 
durable  oo  the  mai^et. 


The  Chicago  Hawhide  Mfg.  Co. 


SBND  rOS.  CATALOGUE 


7/  Ohio  Street,  Chicago,  lit 


If  you  want  the  Best  Get 

UOUla  S  PACKING 


In  orderinir  sivv^jrac/dioiueter  of  Stoffinx 
Box  and  Piiton  Rod  or  Valve  Stem. 

See  that  our  name  aod  trade  maric  ia  oa 
every  packase. 


RegUtered  Trade  Mark 


Gould  Packing  Co. 

Ai.uoit  CHiPKAir,  Treaa. 
Eatt  CambHdgt,  MASS. 


Rlns  Packlnc, 


i 

i 


Lubron  Packings 

are  specially  treated  with 


(trace) 

LUBRON. 

(MAKfeb) 

They  outwear  and  outlast  all  others  and  are 
self  lubricating.  If  your  packings  give  you 
trouble  send  us  an  order.  If  your  packings 
work  all  right  try  ours  once,  they  will  work 
better.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

THE  LUBRON  MFG.  CO. 

88  Broad  Street, 
Dert.  S.  BOSTON,  MASS. 
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VACUUM  OILS 


Are  known  and  used  in  every  comer  of  the  globe  where  machinery-  runs*  Thejr 
are  the  standards  of  value  throughout  the  whob  world.  They  lubricate  most  on 
every  kind  of  machinery;  not  the  same  oil  for  aU  machines,  but  the  tight  oil  for 
each  class*  ■'^ 

VACUUM  OILS 


Are  made  to  fit  every  condition*  That  is  why  they  are  used  wherever  machinery 
is  in  operation.  Admiral  Dewey's  fleet  used  them  at  tiie  Battle  of  Manilla.  The 
best  users  everywhere  will  have  no  others  when  they  know  their  value. 

VACUUM   OILS 


Are  made  at  Rochester  and  Olean,  N*  Y*,  and  distributed  throughout  the  world 
from  local  branches.  Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses,  and  at  home  they  are  sold  in  every  city.  The 
reason 

VACUUM  OILS 


Are  everywhere  used  is — they  lubricate  most.  They  reduce  friction  to  the  limit 
and  save  power.  Hiey  are  always  uniform  and  can  always  be  depended  upon* 
They  do  their  work  better  than  aU  others,  and  cheaper,  too,  when  the  work  done 
is  f^^ured.    Other  oils  may  sell  for  less  by  the  gallon,  but 

VACUUM  OILS 


Cost  the  least  by  the  day  or  month. 


VACUUM  OIL  COMPANY,  Rochester,  R  Y* 
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SCND  FOR  CATALOOUE  OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS,  SEPARATORS, 

ETC.,    ETC.,    TO 

Lippiocott  Steam  Specialty  &  Supply  Co., 

NEWARK.   N.    J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Imiicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  If  vou  are  an  engineer  detiirous  of 
learning  indicator  work  to  a  finish,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  reail 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  further   particulars,   which  are  free.    Address 

A.      C.      LIPPINCOTT 

GENERAL  MANAGER  OF 

INDICATOR    INSTRUCTION  CO. 

93  GREEN   ST.,   NEWARK,   N.  J. 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They   are  used   by   fully   nine-tenths   of  the  prominent  American  Engine 
builders. 

It  requires  merit  to  establish  such  a  record. 

Catalogue  on  application. 

Detroit  Lubricator  Company, 

DETROIT,         ^        MICH. 


FAIR  OFFERS 


We  wm  xrnd  an  Indicator  or 
Reilucinc  Wheel,  or  both,  suli- 
ject  to  eEamination  st  express 
office,  to  be  relumed  at  our 
exDen«eif  not  found  to  be  finsl  class  in  every  detail,  or  we  will  Mndoneof 
our  Sofrt  Sucker  Tube  Cleaner*,  subject  to  trial  and  approval,  to  be 
returned  if  uut  satisfactory. 

THE  SOOT  SUCKER  draws   the  soot  from  the 
tubes  without  admitting  steam  into  them. 


Bachelder  Indi- 
cator with  Ideal 
Wheel  attached 


Compfrtc,  convrnienl  and  TwHable  ;  ready  for  various  prcM- 
urct»  without  chanire  of  spring ;  Kuarmniccd  correct. 


Spencer  Damper  Re^lator.  Automatic  Oil  Cups. 

Orate  Bars,  all  kinds. 
Steam  and  Oil  Separators.  Furnace  Blowers. 

Send  for  our  Catal&e^t. 

JOHN  S.  BUSHNELL  &  CO. 

123  Liberty  Strett.  NEW  YORK. 


Careful,  Conservative  Companies 
Equip  Their  Power  Plants 

WITH 

STERLING 


Force  Feed 
Lubricators 

Thirty  of  these  Lubri- 
cators are  installed  in 
the  new  power  plant 
of  the  New  York  Slock 
Exchange.  That's  a 
mighty  good  recom- 
mendation. We  will 
be  glad  to  furnish 
complete  information. 
Get  the  catalogue 
anyhow. 

Sterling 
Lubricator  Co. 

5  Frank  Street. 
ROCHESTER.  N.  Y. 


I 


A  POK€E  FEED 
LUBKICAT0R> 

EVERY  ENGINEER 

Knows  that  force  feed  lubrication  is  as  far  ahead  of 
sight  feed  lubrication,  as  sight  feed  is  ahead  of  the  old 
style  tallow  cup. 

The  New  Improved  Rochester 
Automatic  Lubricator 

Enables  an  engineer  to  regulate  to  a  fraction  the  quantity  of  oil  used  ;  it  will  feed 
any  kind  of  oil  no  matter  what  the  speed.  All  working  parts  made  of  steel,  and 
it  is  built  strong  enough  to  be  considered  a  permanent  part  of  the  mechanical 
detail  of  an  engine  or  pump. 

For  a  limited  time  we  will  send  on 

30  DAYS'  TRIAL 

A    NeMT    Improved    RocHester    Automatic     Lubricator, 

with  all  necessary  connections.  If,  at  the  end  of  that  time,  you  are  not  fully 
satisfied  that  you  are  securing  full  value,  and  the  best  force  feed  lubricator  made, 
send  it  back  at  our  expense. 

Greene,  Tw^eed  (Si  Co. 

17  Murray  Street,  NEW  YORK. 
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"Better  Be  Safe  Than  Sorry." 

EQUIP    YOOR   BOn^R   WITH  A 

Penberthy  Automatic  Injector 

Which  is  known  the  world  over  as  the  best,  than  trifle  with  an  Injector  without  a 
reputation.     Don't  wait  until  trouble  comes,  do  it  now  ! 

The  "Success"  Vacuum  Automatic  Water  Gauge 

Should  be  in  every  boiler  room.  Write  for  circulars.  The  Penberthy  catalog  is  the 
best  guide  by  which  to  buy  engine  room  specialties.  Write  for  a  copy  to-day.  The 
Penberthy  Bulletin  sent  to  you  three  months  free  on  request.  Send  us  your  name  now. 

^hQ  PENBERTHY  INJECTOR  CO. 

Larjcit  A\anufacturers  of  Injectors  in  the  World. 

345  Holden  Avenue,  Detroit.  Mich..  U.  S.  A. 


STEAM 


Engineers  can  depend  on  the 

Chicago  Automatic  Injectors 

doing  what  we  claim  for  them. 

We  liave  the  most  extensive  testing  plant 
in  the  United  States  and  each  injector  is 
tested  under  actual  conditions  before  leaving 
our  factory. 

Place  a  Chicago  Injector  on  your  boiler 
and  your  injector  troubles  are  ended. 


The  Chicago  Double  Connection 
Sight  Feed  Lubricator 

Is  excellent  in  design,  neat  in  appearance,  and  strong  and  rigid  in  every  detail  of 
construction.  It  has  many  features  not  found  in  other  makes.  It  is  made  in  six  differ 
styles  for  stationary  use  and  four  for  locomotive  use. 

The  Chicago  Injectors  and  Lubricators  are  for  sale  by  all  dealers. 

Send  for  our  1905  catalogue  showing  our  full  line  of  Injectors,  Lubricators,  Gr 
Cups,  etc. 

THE  CHICAGO  INJECTOR  COMPANY, 

WADSWORTH,  OHIO. 
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U.S 

utomatic 
Injector 

Adopted  by  the  U.  S.  Government. 

Doesn't  Uial  speak  volumes  for  the  merits  of 
the  U.  S.  Automatic  Injector  ?  Its  simplicity, 
its  nn failing  reliability  and  its  atlaptability 
recognised  by  experts. 

Over  2l)^).r>00  pr;iclical  enj;inetr-i  proclaim  it 
THE  BEST  INJECTOR  the  wor  <i  affords.  It  is 
POSITIVELY  automatic.  You  can  depend  on 
it  every  time. 

Buy  fmra  the  d'^nlcr.  Demand  the  ffcnuine  "  II.  S." 
fitantiMd  oiietich.ond  accompanied  by  our  "Certificate 
of  iCiiitfc  aiid  Capacity," 

Our  "ENaiNEER'S  RED  BOOK"  is  idletestine 
and  ?•  ;»cticul.  V>''U  .should  }ih\'c  a  coi>y.  We  wilt  kead 
one  frte  if  you  write  for  it.     Belter  write  today. 

AMERICAN  INJECTOR  CO. 

DETROIT,  U.  S.  A. 


"  WILLIAMS  " 
Re-Grindin|(  Valves 


The  "Wllllama 

Valve"  is  setting 
a  higher  stan<lar(i  of 
frorkmansliip  and 
material  than  has 
ever  been  attained 
in  the  construction 
cif  a  hii,'h  i^rad  e 
valve. 


The  Engineer. 
who  knows  tlie 
good  and  bad  points 
of  all  valves,  wtII 
iuvariaWv  use  the 
"WILLIAMS" 
They  are  guaran- 
teed. 


Send  for  Catalog.   Prices,   Etc. 

The  D.T.WiUiams  Valve  Co. 

CINCINNATI,  OHIO. 


PRKSSCRK    RKGUI.ATOR 


It  s  Worth  While 

to  investigate  the  merits  of  our 
specialties  if  you  want  to  get  the  best 
results  possible  from  the  use  of  such  ap- 
pliances. We  can  refer  you  to  any  num- 
ber of  well  known  concerns  using  DAVIS 
VALVES  who  would  substantiate  all  our 
claims,  but  better  still  we  will  send 
them  to  you  on  trial,  and  if  they  do  not 
make  good  we  will  not  expect  you  to  keep 
them.  Did  you  ever  buy  goods  on  a  bet- 
ter basis  ? 

All  prominent  jobbers  sell    DAVIS   VALVES. 
Complete  catalog  on  application. 


Pressure    Regulators,     Steam    Traps, 

Damper  Regulators,  Relief  Valves, 

Balanced  Valves,  Air  Valves, 

Back  Pressure  Valves 


G*  M.  Davis  Regulator 
Company 

J  52  Milwaukee  Ave.,  Chicago,  DL 

BOSTON  NEV   YORK  SAN  FRANCISCO 

EST.VBLISHED  THIRTY  YEARS. 


STEAM 


A 
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The  Hancock  Valves. 


M»<1«  ^WK  oa* 
^  ^  ^ 

Our  Guarantee 

We  guarantee  that 
each  and  every  Globe, 
Angle,  60"  and  Cross 
Valve  with  our  Mono- 
gram on  it  has  been 
tested  with  1000  lbs. 
water  pressure  and 
found  tight  before 
leaving  our  Works. 

^  ^  ^ 


Write  for  our  booK  of  "Valves." 

The  Hancock  Inspirator  Co. 


85-87-«9  Liberty  t, 
NEV  YORK. 


22-24-26  So.  Canal  St, 
CHICAGa 


MOUND     PACKING     TOOLS 


will  coin  any  valxr.  rod  pumporentcitie 
!>lut1ing  box.    Will    withstand    roushcst 

USSEC. 

1  act  of  4  IjxkineTooU  ...11  50 

1  set  of  6  Packing  Tools 2  25 

1  sctof  5  Cold  Chi9<-1»  2.00 

Mail  orders  promptly  attended  to.     Get 

our  book  Engineers' Cbum&. 


MOUND  TOOL  &  SCRAPER  CX,  710-712  Howard  St.  ST,  LOUIS,  MO.  | 


Armstrong's 
Pipe  Threading 
and  Cutting  Off 
Machines 

For  Hand  or  Power. 

Save  time  aod  labor.    Stn>ns  and 
»T     n..    t.  simple  in  construction.    All  driv- 

No.O  Machine.  }„-   g,a„    ore    enclosed    in     oil 

chambers  kcepinff  them  lubricated  and  tree  from  dirt. 
Genuine  Armstrong  Stocks  and  Diu. 

The  Armstrong  Mfg.   Co.,    Bridgeport,   Conn. 


New  York  Office— 139  Centre  St. 


Cataloirue  sent  on  re<iae*t, 


Ostcr  Adjustable  Die  Stock 


^^  gS 


No.  2,  H  in.  to  I'A  in.  Pipe. 

STEEL  PIPE  is  hard  to  thread.    Noth- 
ing will  do  it  so  well  and  so  easily  as  the 
Oster.       Time  and  Money  are  saved  by 
its  use  every  day. 

The  Oster  Manufacturing  Co., 

99  East  Prospect  Street, 
CLEVELAND,        -         -         OHIO. 


YOU  CAN  DO  TWO  MEN'S  WORK 


WITH  THE 


'9^ 


Toledo  Adjustable 


No.  2 

We  have  hundreds  of  let- 
ters verifying  this  statement. 

No.  2  tlireads  pipe  from 
Z'i  inches  to  4  inches  inclu- 
sive. 

No.  3  threads  pipe  from  4, V^ 
inches  to  8  inches  inclusive. 

Don't  buy  a  machine  with- 
out   first  investigating   this 

one. 

Write  for  catalogue  today. 


Threading   Device 


No.  3 


Toledo  Pipe  Threading  Machine  Co. 

TOLEDO.  OHIO. 


I 
* 


i 


i 
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ETERNAL  VIGILANCE 


Is  the   Price  of  Safety 


and  saiety  is  a  necessity 
in  the  operation  of  a  mod- 
ern plant  where  continu- 
ous service  is  required. 
The 

Wyoming 
Eliminator 

separates  water  from 
steam  and  automatic- 
ally disposes  of  it. 

It  can  not  be  flooded, 
Itdoesnot  wastesteam 
as  the  discharffc  valve 
is  al  ways  covered  with  water. 

There  are  no  stuffing-boxes 
to  leak  or  valve  stems  to 
corrode.  All  mechanism  is 
attached  to  the  cover. 

It  means  saiety  at  a  low 
price. 

Send  for  one  on  trial. 


Chas.  N.  Hays, 

444  Empire  Bldg. 
PITTSBURG,  PA. 


As  a  Salary=Raising  Proposition 
Tulley's  Book  Ranks  First 

All  tlie  euKincrrinK  information  you  should  have :  all  you  rralljr 
Dccdiftcootained  in  this  book,  in  plain,  practical  and  concise  {unn 

TULLEY'S  HANDBOOK  ON  ENQINEERINQ 


la  a  complete  library 
covertutf  the  subject  in 
all  iiSTariousbrancbes 
and  couLaina9^paffea. 

$3.50  is  the  price, 
and  it  is  sold  with  Uie 
undersLandins  that  it 
may  he  returned  if  not 
fiatisfactory.  and  your 
money  will  be  refunded 
immediately. 

The  fourth  and  last 
edition  is  now  irady 
for  distribution.  Out 
of  17,000  books  sold 
only  two  have  been  re- 
turned. This  fact 
spe;iksfor  itself. 


CUT  OUT  AND  MAIL  TODAY, 

H.  C.  TULLHV  &  CO.. 

WainwriKht  Bldg.,  St.  I.ouis,  Mo. 

]  accept  your  ofTcr  10  M-ad  me  express  prepaid,  one  of 
Taney's  Hand  Booka  on  Enxinccrinic.  price  SJ.SO.  and  enclose  12  as 
fir^i  paymenL  The  balance.  Jl  50.  I  acre^  to  remit  in  50  cent  monthly 
^n^UUments,  money  or  express  order,  or  stamps. 


Namt.. 


SlnrtorBoxNo. 


Ciliund  State 

tM.RKV. 


The  Design,  of 

Coclirane 
Separators 


Cochrane  Separators  will  thoroughly  remove 
water  from  live  steam,  or  oil  or  grease  from 
exhaust  steam.  More  than  10,000  of  them  are 
successfully  performing  this  service  every  day. 

Perhaps  you  would  like  to  know  how  it  is 
done.  In  the  first  place,  water  or  oil  is  so 
much  heavier  than  steam  that  the  most  reason- 
able way  of  getting  it  out  of  the  steam  in  the 
case  of  a  horizontal  pipe  is  to  give  it  the  op- 
portunity of  falling  out — by  breaking  the  con- 
tiiniity  of  the  p;ipe  and  by  providing  a  reservoir 
or  well  in  which  the  water  or  oil  may  come 
to  rest.  Then  to  stop  any  tlying  particles  that 
might  be  carried  past  the  well,  we  put  a  solid 
plate  or  baffle  in  the  path  of  the  steam  on 
which  these  flying  particles  impinge,  draining 
Ihem  by  gravity  into  the  well.  The  steam  is 
carried  around  the  baffle  al  the  sides.  To  take 
it  over  the  baffle  would  interfere  with  the 
downward  passage  of  the  impinged  particles. 
To  take  it  under  the  baffle  would  give  the 
steam  the  opportunity  of  again  picking  up  the 
water  or  oil  dropping  from  the  baffle.  We  also 
rib  the  baffle  vertically  to  prevent  the  side 
travel  of  the  impinged  particles  to  and  through 
the  side  ports. 

Cochrane  Separators  are  properly  propor- 
tioned to  insure  their  efficient  operation,  while 
at  the  same  time  allowing  the  steam  to  pass 
through  the  separator  as  easily  and  directly  as 
possible  in  order  to  reduce  the  friction  to  a 
minimum,  so  that  practically  the  full  pressure 
will  be  maintained  on  both  sides  of  the  baffle. 
Our  Catalogue  4j-S  gives  full  details.  Would 
you  like  a  copy? 


HARRISON    SAFETY 
BOILER  'WORKS 

3137  No.  17tK  St. 
PHILADELPHIA.    PA. 

Manufacturers  of  Cochrane  Feed  Water  Heal- 
ers, Cochrane  Steam    and    Oil  Separators 
and  the  Sorge-Cochrane  Systems. 
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Are  You  Getting'  as  Much  Out  of  Your  Fuel 

as  You  Should  ? 


»*M*USVnif    EXHAUST 


A  feed  water  beater  will  put  the  water  into  your 
boilers  at  boiling  point,  thus  reducing  the  amount  of  fuel 
used.     A  good  heater  should  pay  for  itself  in  a  short  time. 

.  THE  OTIS  TUBULAR  FEED  WATER 
HEATER  AND  PURIHER. 

Is  guaranteed  to  heat  the  feed  water  to  the  boiling  point 
(210°  or  212°)  with  the  exhaust  steam  without  causing 
back  pressure.  It  will  also  extract  the  oil  from  the  ex- 
haust so  that  the  exhaust  steam  can  afterward  be  used  for 
heating  purposes  and  the  water  of  condensation  from  the 
heating  system  be  returned  to  the  boilers  free  from  oil. 

TRY  THIS  H  EATER.  If  it  fails  to  give  satisfaction 
in  every  respect  it  may  be  returned  and  we  will  pay  freight 
and  cartage  both  ways  and  all  costs  of  installation. 


A  Special  Feature  of  Our  Pumps. 

While  these  pumps  are  of  the  double  plunger  type, 
SS,  they  can  be  run  as  double  pumps  or  as  two  distinct  single 
'       pumps. 


THEY 

ARE 

SIMPLE 


Th*  Stmdvd  Otit  Tubular  Heater. 


The  pump  with  the  fewest  working 
parts  is  the  less  liable  to  get  out  of 
order.  For  that  reason  we  have  de- 
signed our  pumps  along  the  line  of 
simplicity. 

Pump  and  Heater  Catalogs  with 
prices  gladly  furnished. 

THE  STEWART  HEATER  CO., 

160  Norfolk  Ave.  BUFFALO,  N.Y. 


No.  3  Double  Piunufr  Pumr. 
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E  NATIONAL  FEED=WATER  HEATER 


1^,000  Horse  Power  in  Daily  Use. 

«  principal  characteristics  of  these   heaters   are  SIMPLICITY,   CHEAPNESS,  RELIABILITY 
^  and  EFFECTIVENESS  and  full  amount  of  heating  surface  in  every  heater, 

I  Supplies  Water  to  the  Boiler  at  212°  F. 

Ve  manufacture  the  Original  and  Only  Genuine  Rrst-Class  Coll  Feed  Water  Heaters. 

^B  Made  and  sold  only  by 

^_  THE  NATIONAL  PIPE  BENDING  CO. 

^|P  175  Lloyd  St..  NEW  HAVEN,  CONN. 

W    We  alio  manufacture  all  kindi  of  Cataloirue  and  Prices  on  aDolication 

Bfe  IN  IRON.  BRASS  AND  COPPER  PIPE.  (dialogue  ana  rnces  on  appiicanon. 


TTie  National 


6e  JACOBS  Patent  "Water  Ttibe 
eed  "Water  Heater  and  Purifier 


Great  Efficiency 
Simplicity  of 
Construction 
and  Low  Coit 


Has  a  CAST  IROM  shell 
which  will  never  wearout; 
with  seamleu  drawn  brass 
tubes  expanded  into  tube 
plates  at  top  and  trattom, 
with  double  blowKiff. 

The  tubes  tieiug  sur- 
mounted by  a  cap,  form- 
inir  a  chamber  at  the  top. 
and  beinK  fastened  risidly 
only  to  the  lower  tube 
plate,  free  play  is  Eiven  for 
expansion,  thereby  pre- 
ventins  rupture  and  leak- 
age of  joints. 


Chas.  Jacobs  &  Co. 

41  Oliver  Street. 
BOSTON.     .     .     MASS. 


W.  F.  PATTERSON 

1230  Parli  Bldj.. 


Pittsburg. 


Pa. 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  you 
saw  it  in  the  En- 
gineers' Review. 


Myers  lV?,Vi 

land  BULLDOZER  POW. 

lER  WORKING  HEADS 
built  especially  for 
deep  well  work. 
Uiluaar  Constructed  so 
as  to  embody  girat 
Lifting  Power  with 
Strength  and  Capa- 
city. For  further  In- 
fonnatioo 


SEND 

FOR 

CATA- 

LOQUB. 


F.  E.  MYERS  &  8R0.,  *«^h7o'!°' 


WagenerDuplex  Steam  Pumps 

Adapted  to  every  te- 
quirement  o(  the 
modem  power  hotoe. 

Let  us  send  you  our 
Catalogue  for  refer- 
eoce.  Some  time 
you  will  need  it. 

WAGENER  PUMP  CO. 

C»nton,  OHIO. 

Factory.  LOUISVILLE.  0. 


r^ 


PUMPS 


ACKAWANNA  PUMP  WORKS 


^ACKA 


1205   espouse  Avenue 

scTranton,    pa 


A 
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»  Engineer, 

'Everywhere  on  Earth, 

Dear  Sir: — Referring  to  oiir  MONITOR  DUPLEX  PUMP  announcement 
-the  opposite  page,  we  invite  yovir  attention  to  the  claims  we  have 
Sto; 

First:  SIMPLICITY  in  a  machine  means  doing  the  work  in  the 
St  direct  manner  with  the  least  number  and  least  complicated  parts* 
9  MONITOR  scores  on  all  three  points,  because  the  steam  valve  for 
9  cylinder  is  operated  directly  by  the  steam  piston  in  the  opposite 
Llnder,  whereas  in  the  old  style  duplex  piomp  the  steam  valves  are 
»rated  through  a  system  of  levers  consisting  of  over  twenty  small 
;  more  or  less  complicated  pieces. 

Second:  DURABILITY  in  any  machine  depends  largely  on  lubri- 
ton  of  the  working  parts.  Have  you  noticed  that  all  the  working 
ts  in  the  MONITOR  are  enclosed  in  the  direct  path  of  the  steam  and 

therefore  oiled  by  the  sight  feed  lubricator  (which  we  furnish), 
t*eas  the  working  parts  of  the  old  style  duplex  are  not  only 
^icult  to  oil  even  by  hand,  but  are  exposed  to  grit  and  dirt  which 
xreases  the  wear?  Furthermore,  the  movement  of  the  steam  valves 
the  MONITOR  being  continuous,  the  pistons  are  started  and  stopped 
iclually  at  the  end  of  each  stroke,  thereby  giving  the  water  valves 
ae  to  open  and  close  without  shock.   This  prolongs  the  life  of  the 
Up,  permits  of  higher  speed  and  increases  the  capacity. 

Third:  RELIABILITY  is  the  result  of  simplicity  and  dura- 
Llity  in  which  points  the  MONITOR  excels.   In  addition  to  this  the 
)NITOR  is  absolutely  positive,  and  once  adjusted  is  always  ready  for 
isineaa. 

We  can  tell  you  a  lot  more  about  this  pump  if  you  are 
ifficiently  interested  to  ask  us. 

Yours  truly, 

THE  SNIDER-HUGHES  COMPANY. 


By 


[>  Sheridan  Street 


Secretary. 


II 
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Our  New  Catalogue 

IS  NOW  READY. 

It  is  full  of  live  interesting  matter  for  engineers. 
We  want  you  to  have  a  copy. 

We  also  have  an  interesting  proposition  for  all  engin- 
eers who  have  a  little  spare  time. 


THE  CANTON  PUMP  CO.  | 

Write  for  the  Catalogue  and  Proposition.  CantOn     Ohio. 

WE  HAVE  A  NEW  LINE  OF  CANTON  PUMPS.     CATALOGUE  EXPLAINS. 


Save  Your  Steam 


>T  rsno  A 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated. 
If  you  want  to  know  more 
about  them  write. 


The  Fisher  Governor  Go. 

1303  Main  St.,lV«at 


LAMPREY   PROTECTIVE 

ARCH  PUVTES 

SAVE  FUEL.  SAVE  REPAIRS. 

No  burned  out  iirchr«  and 
cracked  froata  if  you  uk  IhU 
device  for  pmiectinK  Ixjiler 
mouths.  Besides  preservnnK 
the  brtckwurk  about  the  fur- 
nare  frunU,  it  sa\-e«  fuel  and 
all'iw.s  the  utiliiation  of  beat 
otherwise  wasted. 

SHAMROCK  MILLS. 

Winston  Salem,  N.L.,  J*i>.2.'03 
The  Lamprey  Co. 

Dear  Sirs:— We  have  ^een 
niiutr  for  the  past  sixty  days 
the  Lamprey  Proiecuve  Aich 
Plate  which  worka  to  our  en* 
tire  satisfaction.  Were  we  to 
put  in  another  bailer,  we 
should  be  sure  to  use  this  de- 
vice.   Yours  trulv, 

SUAMKOCK  Mills. 
THE  UMPREY  '  O. 

\V£STKlbLD,   &1ASS. 

So.Oflice.  Box3Jl,Mariett«.G«. 
New  York  Office.  10  Barclay  SL 
Branch  Office.  2  0  Chestnut  St. 
Philadelphia.  Pa. 

AGENTS  WANTED  IN  THE  SOUTH  AND  WEST 
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CAHALL"  BOILERS 


Either  Horizontal  or  Vertical  with 

"CAHALL" 

CHAIN-GRATE 

STOKERS 


Make  an 

Ideal 

Steam 

Plant 

Sm"/?S!I  "cahall"  boilers 

They  last  longer.  Make  drier  steam.  Make  more  steam  per  pound 
of  coal.  The  annual  cost  of  repairs  is  less.  Better  material  and  a 
higher  class  of  workmanship  are  used  in  their  manufacture  than  in  any 
other. 

A  repeated  order  means  satisfaction  and  superiority. 

We  have  a  million  horsepower    of    repeated    boiler 

orders. 

As  we  build  both  horizontal  and  vertical  types  we 
can  surely  suit  you. 

We  can  furnish  you  a  boiler  plant  which  will  give  the 
highest  efficiency  in  saving  of  luel  and  labor,  and 
that  will  be  absolutely  smokeless. 


Sers   have    proven   themselves  both 
and  coal  savers. 

^e  maKe  the  most  reliable 
Chain  Grate  Stoker. 


'R.  CATAI^OG  \VIUU  B£  SENT 
UPON  R.EQVE.ST. 


OAHALL"  OHAIN-ORATE  STOKER 


The  Aultman  ®  Taylor  Machinery  Co, 


MANSFIELD,    OHIO. 


The  Martin  Grate  Co. 


CHICAGO.  ILL. 


ant       I  was  and 
alrath  vlasoline 


ngines 


They  possess  the  highest  standard  of  ex- 
cellence,  mechanical  design  and  construction. 
More   convenient   and   cheap)€r   than    steam. 

Send  lor  Catalogue  "R" 

Marinette  Gas  Engine  Co. 

Chicago  Heights,  Ills. 


Columbus 

Gasoline 

Engines 

riONARY.  HOISTING,    PUMPING    AND 
:OMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbus,  Ohio 


'^e  Want  Ag^ents 

?ery  city  and  village  in  the   United 
to    solicit    subscriptions     to    the 
Review. 
Tkere's  Money  In  It. 

WRITE   FOR   TERMS. 

^e  engineers'  Review  Co. 

Clevel»nd,  OKio. 


JUST    PUBLISHED 

8vo,  cloth,  254  pages.      titustrated.       Price  $3.00  net. 


GAS  ENGINE  DESIGN 


CHARLES  EDWARD  LUCKE,  Ph.  D. 

.\fechanical  EmgituertHg  Dep't,  Coiumbia  University,  New    Vork  City. 

Contents : 

CHAPTER  I.— Power.  Rfficicncy,  Economy.    From  the  initial  contract 

specification*  for  power,  economy,  and  adaplability  to  ficrvtce.  this 
chapter  ahows  how  proper  disDlacemirnls  for  the  power  can  be  cal- 
culated, and  probable  economy  predicted. 

CHAPTER  2. -Forces  in  the  Rusrine  due  to  Gaa  Pressure.  Variations 
of  pressure  throughout  the  stroke,  with  their  cause*,  arc  discussed 
and  means  ^vcn  for  drawing  probable  indicator  cards  of  new  eii- 
Kines. 

CHAPTER  3.— Forces  due  to  Mass  and  Motion  and  their  combination 
with  Gaa  Pressure  Forces.  The  forces  due  to  revolviny  and  recip- 
rocatinir  maises  are  calculated  and  their  eCTeet  in  shakins,  rocking 
Aud  vibratinirof  frame  determined.  The  ehminatinc  of  these  un- 
balanced kinetic  forces  py  balancing  methods  is  followed  by  the 
cfiects  of  the  same  forces  on  turning  effort.  Changes  of  turning 
effort  for  difference  in  fuels,  ignition  mixture,  load,  speed  and 
weight  of  parts  are  al5o  here  calculated. 

CHAPTER  4.— Stresses  in  and  Dimensions  of  Parts.  Application  of 
th-f  previous  chapters  to  determining  stresses,  with  theoretic  con- 
s^idcrations  of  the  properties  of  materials  five  the  form  of  the 
formula  for  the  dimensions  of  the  parts.  The  constants  of  these 
formulas  are  determined  by  practice  giving  practical  formulas  for 
the  dimensions  of  all  standard  parts.  These  formulas  as  finally 
presented  are  in  such  form  as  to  be  of  immediate  application  by  the 
designer. 

D.  VAN  NOSTRAND  COMPANY 

Publishers  and  Boolcsellers, 
23  Murray  and  27  Warren  Sts.,  NEW  YORK. 


I 


'ou  Can't  Be  Too  Particular  When 
Buying  an  Engine. 

There  are  many  things  to  be  taken  into  consideration,  all  of 
»h  ch  are  of  the  ntmost  importance.  Look  well  in'o  the 
claims  for  all  engines  presented  to  you 


I 


Durability 
£conomy 


Efficiency 
Simplicity 


Keeves  Simple  E^nglnes 


Stand  for  the  highest  degree  of  excellence  in  engine  building. 
One  was  recently  tested  at  Cornell  University  and  showed  an 
an  economy  of  28  pounds  non-condensing  and  26  pounds  con- 
densing, giving  nearly  constant  range  of  40%  underload  to 
40%  overload.     Send  for  detailed  report. 

Built  in  sizes  of  18  to  300  I.  H.  P. 

Reeves  Vertical  Cross  Compounds,  10  to  700  I.  H.  P. 


THE  REEVES  ENGINE  COMPANY, 

85  Liberty  Street,  New  YorK. 

hiu  Office  :  Land  Title  Building,  Tel.  2198  Spruce.     Chicago  Office  805  Ellswoith  BuiMing 


1 90S 


ENGINEERS'  REVIEW 


97 


'he  BucReye  Engine 


Ho}  izontal^  Vertical^  Horizontal-  Vertical^ 
Simple^  Tandem  and  Cross  Compounds^ 
Condensing  and  Non-Condensing^  Low, 
Medium  and  High  Speeds  in  Horse  Pow- 
ers from  20  to  8,000. 


Has  No  Superior  in  Economy, 
Regulation  and  Durability, 


lAPTED  TO  ALL  CLASSES  OF  WORK 


MADE  BY 


e  Buckeye  Engine  co. 

Salem,  0.,  U.  S.  A. 


tarteiHiiu  a/  modem  mj[iie  paltfms  in  ikt  U'otii. 
Otts"  catalog lu,  whtch  contatrts  more  valua/>le  t«- 

t/oTwtation  ionceinins  s/eum  engines  than 
any  other  pubtuhed,   a  Jrei. 


%^J^%X^ 


I  BATES  CORLISS  ENGINES 

I  BATIKS  MACHINE  CO.,  Joliet,  Illinois. 


Inomy 


I 


Quality 


and 
urability 


Perfection 

in  Design 

Construction 

Operation 

and  Resuits 


Iron  Works,  Kansas  City,  Mo. 
,  Graber  Machinery  Co.,  Dallas,  Texas. 
Oranger  &  Cn..  New  York  City.  New  York. 


BRA.NCH    OrriCKSi 

Smith-Courtney  &  Co.,  Richmond,  Va. 
Machinery  &  Electrical  Co.,  Los  Angeles.  Cal. 
A.  D.  Granger  &  Co.,  Hhlladelphia.  Pa. 
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THE  C  &  G.  COOPER  C( 


MT.  VERNON,  OHIO. 

BUILDERS  OF 


Cooper  Corliss  Engine 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIAL*^ 


NEW  YORK.  10;i  Havirmever  Bldit.;   BOSTON.  ■111    Wflrl    Bldg  ;    PHJ 
DELPHIA.  H20   Urexel    Bld»  :    CHICAGO,    1416   Mnnadnock    Block: 
LANTA,  MS  Umpirr  Bldg  .  NEW  ORl.HANS.  217-2J1  Gravier   SI  :    CI 
LiiTTE.  N,  CO.  A.  RohbiDS. 


The  Russell    Automatic 

Engine 

^[iri. 

SINGLE 

AND 

FOUR 

VALVE 

TYPES. 

IL^WJII"!!               WJg^ 

-..,-^-. 

THE  RUSSELL    ENGINE  CO. 

BUILDERS                                                 MASSILLON,  OHIO. 

ADDRESS   DEPARTMENT   "B  '    FOR    CATALUOUE 

Incorporate  Under  Arizona   La' 

Most  liberal  Corporation  Lews  in  tbe  United  StAlr«. 
No  franchi&e  tAx  or  exorbitant  fees.  Private  prop- 
erty exempt  from  all  corporate  debts.  Par  of  stock 
made  auy  amouot.  No  limiton  capilalixatioD.  Stock 
U  non -assessable  for  auy  purpose.  No  amount  of 
■lock  required  to  be  aubacriticd.  No  state  control. 
No  exaiuination  of  books.  Lesislatore  can't  repeal 
our  charter.  Keep  ofiftce  and  do  business  anywhere. 
We  altend  to  all  business  and  pay  all  fees  and  ctuuvc 
you  but  a  few  dollars  in  any  case. 

Send  for  booklet  codi6ed  annotated  corpontion  lawft 

and  other  information. 

Arizona  Corporation  Charter  Guarantee  Co.,    "ICeRw"* 


Quincy  Engine  WorK{ 


QUINCY.    ILLINOIS. 


Heavy  Duty  and 
Extra  Heavy 
Duty  Corliss 
Engines 
Simple  and 
Compound 
Types 


Vertical  Au 

matic  Fa 

Valve  Engl 

Medium  Spt 

Cross  Co 

pound  Ty 


QUINCY  OORLI88  ENGINE. 


730  'W^itKsrspoon  Building,  PKiladelpKi*.  938  MonadnocK  BlocK.  Ch| 

135  Broadway.  N«iv  YorK.  17  Fremont  St.,  San  Fr»nc| 

604  Prudential  Building,  Buffalo. 
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he  Most  Desirable  from  Every  Standpoint 


IS  THE- 


^^^^^^^^  Combination  Feed-Water 
.qq1^Sqj\  Heater,  Purifier,  Filter 
^^^^^^^^  and  Oil  Separator     .     . 


t  us  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  Spr*^ 
— Subject  to  TriaL 


The  COOKSON  has  many 
advantages  over  all  others: 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.  Constant 
temperature  204-212°  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
with  the  water. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

W^rite  for  Catalog. 


Bates 
Machine  Co. 

Joliet.  Illinois. 
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THE  C.  &  G.  COOPER  C( 


MT.  VERNON.  OHIO. 

BUILDERS  OF 


Cooper  Corliss  £ngin< 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIAL'S 


NEW  YORK.  lOLV?  Hawmcvcr  Bid  if  ;  BOSTON.  <U  Weld  Blclj.:  PH 
DELPHIA,  M20  Orexcl  Bld'e..  CHICAGO.  1416  Mnnadnock  Block: 
LANTA.  .M5  HrnDirc  Bid?  .  NEW  OKI.E.ANS.  217-231  Gn»»ier  SI:  CI 
LOTTK,  N,  C.,0.  A.  KalJlmis. 


The  Russell    Automatic  Engine 


SINGLE 

AND 

FOUR 

VALVE 

TYPES. 


THE  RUSSELL    ENGINE  CO. 

BUILDERS  MASSILLON,  OHIO. 

ADDRESS  DEPARTMENT  "B"  FOR  CATALOC.UE 


Incorporate  Under  Arizona   La 

Moftt  liberal  Corporation  I^ws  In  the  United  Stales, 
No  franchise  tax  or  exorbitant  fees.  Private  prop- 
erty exempt  from  alt  corporate  debts.  Par  of  stock 
made  auy  amount.  No  limit  oncapiuUzatioD.  Stock 
is  non-asse&sable  for  any  purpose.  No  amount  of 
stock  required  to  be  subacribcd.  No  state  control. 
No  examination  of  books.  Leffislature  can't  rcpcaj 
our  charter.  Keep  office  and  do  business  anvwhete. 
We  attend  to  all  businesft  and  pay  all  fees  and  charge 
you  but  a  few  dollars  in  any  caae. 

Send  for  booklet  codified  annotated  corporation  taw* 
and  other  ioformaliDo. 

Arizona  Corporation  Cliarter  Guarantee  Co.,     '"p°hoeRi5"' 


Quincy  Engine  WorK 


QUINCY,    ILLINOIS. 


Heavy  Duty  and 
Extra  Heavy 
Duty  Corliss 
Engines 
Simple  and 
Compound 
Types 


Vertical  Aq 

matic  F( 

Valve  Engl 

Medium  Spi 

Cross  Co 

pound  Ty 


QUINCY  OORLI88  ENGINE. 

730  Witherspoon  BuildinS>  Philadelphia.  938  M onadnocR  BIocR.  CKica 

135  Broad^irayr  Neiv  YorK.  17  Fremont  St.,  San  Franciac< 

604  Prudential  BuildinS.  Buffalo. 
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The  Most  Desirable  from  Every  Standpoint 


IS  THE- 


Combination  Feed-Water 
CooKsori  Heater,  Purifier,  Filter 

and  Oil  Separator    .     . 

JLct  us  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  Sp"^^ 
— Subject  to  Trial 


The  COOKSON  has  many 
advantages  over  all  others  : 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.  Constant 
temperature  204-212°  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
with  the  water. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

Writ*  for  CaIaIo^. 


Bates 
MacHine  Co. 

Sol*  ManafaGt«r«r 

Joliet.  Illinois. 
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'7|ia;,C'j  ■•«»••••••••> 


-V>r 


>-¥: 


[  6.^1  *'L"lo''..lcii.arja  f  o'v^frLXint-m^'wX"*-m.*^'-X.fc^XO'^l 


'90''®®^0'0^^>00®00C^^ 


SS»IV««r.^^— 


The  Great  Pyramids  of  Egypt= 


WOULD  SEEM  SMALL  IN  COMPARISON 
WITH  THE  PYRAMIDS  OF 


CAPITOL  CYLINDER  and 


RENOWN  ENGINE  OILS 


SOLD  EVERY  YEAR  TO  CONSUMERS  WHO  CHOOSE 
WITH  GREAT  CARE  AS  TO  QUALITY,  OILS  BOTH 
FOR  INTERNAL  AND  EXTERNAL  LUBRICATION. 
BRANDS  THAT  STAND  FOR  ECONOMY  AND 
GOOD  SERVICE.  AS  DO  CAPITOL  AND  RE- 
NOWN, ARE  ENTITLED  TO  FIRST  PLACE  IN  SALES 


NGINEERS 
REVIEW 


CLEVELAND,  JUNE,  1905. 


tl.OOa  ycaf 
10  cent*  A  <tipT. 


OR     CATA.l<OG     or 


cators.  Reducing 
Hieeis,  Planimeters, 


>parators,  Etc.,  Etc. 


TO 


incott  Steam  Specially 
and  Supply  Co. 

¥AMK.  NEtV  JERSEY. 


OUR.  OFFKR  or   A 

Free 
Indicator 


\V]:h  o'.r  coiirse  of  Infiicalor  Instruction  (by 
M.i!)  willaooti  l)e  withdrawn.  If  you  »re  an  en- 
,  rr  '---.'  f  learning  indicator  work  "tea 
:  to  get  a  fine  Indicator  outfit  to 
:  :' .  '  .  n  li,  you  sh'i  '  '  uur  ad  in  tbe  IJn- 
/.i,-    .  -    kc    iew  for  lO  lid   then   t«Tite   for 

further  particulars,  which  are  free.     Address 

A.     C.    LippinCOtt,  Cen. Manager. 
INDICATOR  INSTRUCTION  CO. 


93  OT*«ik  Str»«i, 


NE,>VARK,  N.  J. 


i 


"WORTH    WINS" 

sp^cinl  ^rt^fttion  to  the 

ANDERSON  CUSHIONED 
NON-RETURN  VALVE 


THE  GOLDEN  TILTING 
STtTAM  TRAP 

for  IHf:  -viKi.  i!k  tlie   mo*t 

fcititlil.-  .!    -'.!    I:-'-   fli  II  :..   (. 


vft|«V«.    t'llIK 


)lden'Jinderson  Valve  Specialty  Co. 


700  PlkmSf.,  Ptttthurg.  Pa, 


LISTEN  TO  THE 
PROPOSITION 


i£    A.CT 


lEkCtioo  tlias  : 

Write  for 

cap  will  bie  osed. 


Geexjg  tr  ?* 


HIP.  of 


gr.t  Iwttfer   r. 


Keystone  Lubricating  Co. 

PHILADELPHIA,  U.  S.  A. 
IaVw  Vff^J^  A'ff^irsentaiwe,  It'.  F.  Biiyen,  Koom  30S,  253 B'way 
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THE  BOSTON  EDISON  TURBO-GENERATOR 
STATION. 
The  location  and  design  of  the  central  station  of 
Ifce  Edison  Electric  Illuminating  Co.  of  Boston  is 
ideal  in  many  respects.  Situated  on  L  street.  So. 
Boston,  the  fuel  can  be  brought  to  it  at  a  minimum  of 
apense  for  freight  and  handling,  as  it  has  a  water 
fmnt  of  815  feet,  only  i"v  miles  from  the  main  ship 

1  of  Boston  harbor.     The  docking  facilities  are 

for  coal  carrying  vessels  of  from  7,000  to  8,000 

.rden. 

new  station  has  been  planned  for  an  ultimate 


to  build  additional  stories  for  the  *  sake  of  saving 
ground  area. 

The  boiler  house  will  be  640  feet  long,  149J4  feet 
wide  and  56j'2  feet  high.  The  switch  house  will  be 
605  feet  long,  30  feet  wide  and  several  stories  high. 

Special  care  has  been  taken  to  so  group  the  ap- 
paratus that  each  piece  will  come  under  the  charge 
of  the  operator  best  fitted  to  care  for  it.  For  in- 
stance the  turbine  room  contains  all  the  machinery  in 
the  station,  even  down  to  the  boiler  feed  pumps, 
which  are  usually  considered  as  belonging  to  the  boiler 
house.    In  this  instance  thev  are  treated  as  auxiliaries 


CCRTIS  TURBINES  AND  GE-NSRAL   £L,ECTK1C  GENtKATuUS  UF     rUt;     EUISU.N     ELECTRIC     ILLUMINATING     COMPANY, 

BOSTON,  MASS. 


of   60,000  kilowatts.     The   first   installation 

of  two  5,000-kilowatt,  6,000-volt,  60-cycle 

current   generators   and    Curtis    turbines. 

ines  are  mounted  upon  specially  designed 

tutiice  condensers  which  form  the  base  of  the  turbine 

sTri,  litre.    The  first  unit  has  been  in  commercial  serv- 

e  October  and  the  second  unit  since  Novem- 

XJ04.     The  turbine  room  will  be  650  feet  long, 

jfeet  wide  and  565/2  high,  there  being  no  basement. 

he  reason  for  spreading  the  power  house  over  such 

I  large  area,  is  tliat  the  value  of  real  estate  is  very 

•  bW  in  this  section  and  it  was  cheaper  to  do  that  than 


to  the  turbine.  The  boiler  house  contains  only  boilers 
and  the  necessary  piping.  The  electrical  apparatus  has 
been  grouped  in  the  same  way  and  installed  in  a  sepa- 
rate building  adjoining  the  turbine  room.  This  is  a 
feature  of  considerable  merit,  as  the  electrical  ap- 
paratus is  away  from  the  noise  and  dirt  of  the  tur- 
bine room.  It  also  eliminates  such  damage  as  could 
be  brought  about  by  accident  to  the  turbine  machinery, 
and  permits  the  operator  to  do  his  work  under  favor- 
able conditions  without  being  disturbed  by  matters 
outside  of  his  own  domain. 

All  apparatus  is  installed  on  the  unit  system,  i.e.. 
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the  auxiliaries  for  each  generating  set  are  grouped 
together  around  that  unit  in  the  turbine  room,  and 
are  of  sufficient  capacity  to  serve  that  unit  alone. 
The  boilers  necessary  to  supply  it  are  situated  directly 
behind  the  turbine,  making  each  generating  unit  a 
small  central  station  in  itself.  The  units  are  connected 
in  pairs  and  there  are  practically  no  cross  connec- 
tions except  those  between  each  pair.  As  the  steam 
mains  are  joined  by  a  small  sized  tie  line,  a  generating 
unit  can  be  run  temporarily  from  the  boilers  of  its 
mate  if  necessary.  This  very  simple  system  of  piping 
is  sufficient  for  the  requirements  and  at  the  same  time 
reduces  the  first  cost  as  well  as  maintenance.  The 
plant  is  different  from  others,  insomuch  that  the  dupli- 
cation of  auxiliaries  is  eliminated,  and  if  a  generating 
unit  is  put  out  of  commission  for  any  cause,  it  is  in- 
tended that  the  entire  unit  be  shut  down,  and  another 
started  in  its  place. 

In  determining  the  apparatus  to  be  installed  in  this 
station,  the  respective  merits  of  a  turbine  and  steam 
engine  as  prime  movers  were  given  thoughtful  con- 
sideration, and  the  turbine  chosen.  This  was  because 
of  the  advantage  of  the  turbine  over  the  engine  in 
first  cost,  the  less  amount  of  labor  required  to  operate 
it,  the  ability  to  use  condensed  steam  with  safety  in 
the  feedwater,  and  the  fact  that  it  takes  up  so  much 
less  room.  The  water  consumption  of  the  turbine  in 
comparison  with  that  of  the  reciprocating  engine  was 
not  considered.  Another  important  feature  of  the 
turbine  is  the  ability  to  start  an  idle  unit  quickly. 

The  Curtis  turbines  used  in  this  plant  have  a  rated 
capacity  of  5,000  kilowatts,  being  of  the  four  stage 
type.  The  stages  correspond  to  the  various  cylin- 
ders of  a  quadruple  expansion  reciprocating  engine. 
Each  has  a  surface  condenser  built  in  its  base,  and 
is  equipped  with  a  mechanical  brake  for  bringing  it 
to  rest  in  case  of  an  emergency.  The  turbines  in  this 
plants  are  the  first  ones  to  possess  these  features. 

The  condenser  was  located  in  tlie  base  in  order  to 
obtain  a  better  vacuum  in  the  turbine,  which  is  a  most 
important  factor  in  turbine  work.  At  the  same  time 
it  reduces  the  floor  space  required  for  the  installation, 
and  simplifies  the  piping  somewhat.  The  brake  is 
considered  a  very  useful  addition  in  case  it  is  desired 
to  shut  down  quickly,  because  a  turbine  will  run 
for  some  time  with  no  load  and  no  field  excitation. 
The  brake  also  facilitates  the  overhauling  of  the  step 
bearing  by  sustaining  the  weight  of  the  rotating  parts. 

The  auxiliaries  for  each  turbine  are  as  follows: 
A  circulating  pump  driven  by  a  Harrisburg  engine, 
a  jet  and  dry  vacuum  pump,  a  Worthington  steam 
boiler  feed  pump  for  the  group  of  boilers  connected 
to  that  particular  turbine  and  a  hydraulic  accumulator. 
These  auxiliaries  are  steam  driven  with  the  exception 
of  the  wet  vacuum  pump  which  is  operated  by  means 
of  a  motor,  because  the  speed  is  too  high  to  be  con- 
veniently handled  by  an  engine.  The  designers  of  this 
plant  considered  steam  more  economical  as  an  auxil- 
iary drive  than  electricity.  The  exhaust  from  all  the 
auxiliaries  is  carried  to  the  feedwater  heater,  and  is 
condensed  in  heating  the  boiler  feedwater,  and  after- 
ward discharged  to  the  sewer  as  it  contains  too  much 
cylinder  oil  to  attempt  to  purify  it.  By  using  the 
exhaust  for  this  purpose  the  greatest  possible  amount 
of  heat  originally  put  into  the  water  in  the  boiler  is 
taken  out.  It  is  also  estimated  that  the  first  cost  of 
steam  driven  auxiliaries  is   less  than  electric  drives 


and  that  there  is  a  greater  speed  regulation  ov 
ranges  than  there  would  be  with  motors.  The 
ugal  pump  used  in  circulating  the  water  is 
by  a  high  speed  engine.  As  the  quantity  of  wat 
handled  is  very  great  and  the  head  very  low,  1 
trifugal  pump  is  well  adapted  for  this  purpose, 
using  a  centrifugal  pump  a  much  smaller  m^ 
required  as  compared  with  a  piston  pump,  it  I 
less  expensive,  and  being  simple  requires  all 
attention.  A  distinct  advantage  of  the  dry  ' 
pump  is  that  the  air  cylinder  is  placed  in  a  rigl 
to  the  steam  cylinder.  This  gives  a  better  , 
moment  to  the  crank.  The  air  end  is  buil| 
stage  and  will  maintain  a  vacuum  on  a 
tank  to  within  l-j  inch  of  absolute.  A  govemoi 
steam  end  permits  of  a  speed  variation  while  i 
The  wet  vacuum  pump  consists  of  a  two-sta 
trifugal  pump,  and  is  motor  driven.  It  wil 
tain  a  vacuum  in  the  condenser  equal  to  thai 
dry  vacuum  pump,  without  the  use  of  either 
or  discharge  valves.  The  boiler  feed  pum] 
ordinary  duplex,  center  packed  plunger  pumj 
cooling  water  is  conveyed  to  the  pump  by  brick 
which  nin  under  the  center  of  the  turbine  I 
such  a  grade  that  they  are  always  flooded.  I 
to  insure  a  water  supply  at  all  times,  two  tun 
provided,  each  supplying  one-half  the  station. 

The  boilers  are  placed  in  pairs  alternately 
face  and  back  to  back  with  a  chimney  for  ej 
midway  of  the  row  and  between  them.  Six  d 
are  required,  each  being  230  feet  high  above  t 
of  the  grates  which  makes  it  possible  to  dispei 
forced  draft.  The  boilers  are  elevated  abi 
ground  in  order  to  provide  sufficient  space 
for  the  handling  of  ash,  which  is  discharged 
valves  in  the  bottom  of  the  chambers,  into  < 
the  ground  floor.  A  portion  of  the  basemen 
the  two  rows  of  boilers  is  separated  from 
room  by  a  partition,  forming  a  pipe  500m  ii 
are  located  the  various  pipe  mains  which  conni 
the  boilers.  Branch  pipes  only  are  taken  i 
fire  room.  This  puts  most  of  the  boiler  roon 
in  a  room  by  itself  where  it  is  easy  of  accesj 
comparatively  free  from  cold  draft.  Each 
boilers  is  supplied  with  coal  by  bunkers  built  i 
tors  above  the  roof.  As  there  is  practically  n( 
on  top  of  the  boilers,  little  space  is  needed  abo 
and  the  building  of  the  coal  bunkers  and  r 
enables  the  boiler  house  to  be  made  very  low 
considerable  in  the  cost  of  the  building. 

The  total  number  of  boilers  to  be  ins 
having  a  rated  capacity  of  500  horsepower  each 
are  of  the  Babcock  &  Wilcox  type,  equipp 
superheater  coils,  and  Roncy  stokers.  They  1 
for  a  working  pressure  of  225  pounds  of  st( 
square  inch.  A  pressure  of  only  175  poui 
square  inch  is  used  at  the  present  time.  Th< 
are  higher  bv  two  rows  of  tubes  than  is  tt 
practice.  This  provides  for  additional  storag( 
water  and  also  serves  as  additional  heating 
Steam  is  superheated  150  degrees,  and  it  is 
that  it  will  not  cause  trouble  with  flange  jointi 
steam  cylinders  of  the  auxiliaries.  Economi2< 
not  installed,  because  of  their  doubtful  valu 
the  operating  conditions  of  this  station,  and 
effect  on  the  chimney  draught.  This  would  1 
to  cause  a  reduction  in  the  capacity 
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rhen  the  maximum  was  required,  or  else  make 
•ssary  to  cut  the  economizer  out  of  commission 
1  time  when  it  would  be  most  needed, 
freight  rates  in  Boston  are  sometimes  75  cents 
higher  in  winter  than  in  isummer,  therefore  the 
E  of  coal  is  a  very  essential  feature.  Alongside 
ition  and  adjacent  to  the  water  front  has  been 
ed  an  open  air  storage,  capable  of  holding  fran 
to  70,000  tons  of  coal.  The  winter  supply  can 
xhased  during  the  summer  while  the  rates  are 
To  unload  the  coal  from  the  vessel  at  the 
and  to  convey  it  to  the  station  or  storage  yard, 
plete  system  has  been  designed  which  consists 

electric  tower  operating  a  i-ton  clam  shell 
:  and  an  electric  hydraulic  tower  operating  a 
r  bucket  of  ij^  tons.  The  coal  is  conveyed  from 
larf  to  the  storage  yard  by  belt  conveyers,  hav- 
Riaximum  capacity  of  700  tons  of  coal  per  hour, 
h  generator  is  a  3-phase  alternator,  Y  connected, 
le  machine  generating  690  volts,  and  operated 
ubine  speed  of  514  revolutions  per  minute.  The 
oltage  was  used  in  this  instance  because  it  is  a 
lie  of  the  voltage  of  the  old  station  and  from  the 
hiat  the  bulk  of  the  alternating  current  is  used 
hting.  The  engine  driven  alternators  generating 
DO  volts  makes  it  possible  for  both  stations  to 
on  the  same  load  through  transformers.  The 
jars  of  each  system  are  installed  in  duplicate 
)  arranged  that  they  can  be  cut  into  short  sec- 
of  no  more  than  10,000  kilowatts  each,  by  tie- 
es,  and  any  transmission  line  or  generator  can 
lated  if  it  is  desired.    The  switches  are  all  in- 

on  tiie  third  floor  of  the  switch  house,  the 
switches  being  installed  in  two  single  rows, 
1  each  side  of  the  switch  house  and  against  the 
rail 

generators  are  connected  to  the  buss  bars 
[h  one  main  switch  and  two  selector  switches. 
switches  are  designed  to  open  under  full  station 
ty  should  an  emergency  ever  demand  it.  Se- 
switches  have  been  placed  on  the  transmission 
but  no  main  switches  have  been  provided.  The 
lission  lines  and  also  the  turbine  leads  and 
ormer  leads  enter  the  basement  of  the  switch 
in  duct  lines,  terminating  nearly  underneath  the 
»r  switches,  with  which  they  connect.  The  elec- 
operating  room  is  on  the  top  floor  of  the  switch 
at  about  the  center  of  the  building  and  contains 
g  but  the  operating  apparatus.  A  signal  sys- 
nables  the  operator  to  communicate  his  orders 

of  the  generating  rooms.  The  system  also  pro- 
for  acknowledging  the  order  and  indicating  when 
been  carried  out.  A  small  steam  engine  drives  the 
r  set,  which  is  of  sufhcient  capacity  to  start  an 
;  driven  alternator  should  the  entire  station  be 
lown.  Three  small  motor  driven  alternators  are 
i  in  the  old  engine  room,  having  a  capacity  suf- 

for  all  the  engine  driven  alternators.  There 
so  three  large  motor  driven  exciter  sets,  one  in 
jf  the  individual  turbine  rooms  with  sufficient 
ty  to  supply  the  turbines.     In  addition  to  the 

generators,  there  is  a  storage  battery  with  a 
tv  of  1,000  amperes  for  an  hour  located  on  the 
tu>n  buss  bar. 

:  aim  of  the  engineers  in  constructing  the  plant 
een  that  of  simplicity  and  reliability  and  ex- 
alting and  untried  devices  have  been  avoided. 


The  main  thing  had  been  to  install  apparatus  which 
would  operate  at  a  minimum  cost  for  labor  and  re- 
pairs, and  also  operate  continuously. 
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"  Wall,  bedad ;  this  is  sumthin'  loike  livin'  afther  th' 
could  winter  we've  afther  been  havin' !  "  was  the  com- 
ment of  Dan  Groogan  as  he  gazed  out  of  the  fireroom 
door  and  watched  the  rain  falling  in  torrents,  such  as 
only  comes  with  the  advancement  of  spring.  "  Ther 
first  thing  we'll  be  doin'  will  be  ter  sit  out  in  ther  svui- 
shoine  and  be  glad  we  do  be  livin'.  Oi  can't  help  but 
be  thinkin',  as  ther  hot  days  come  on,  thot  it'd  be 
moighty  foine  if  we  could  only  make  steam  wid  a  ^s 
engin',  fur  if  there's  wan  thing  as  brakes  me  heart,  tis 
clanin'  foires  whin  ther  thermometer  is  jugglin'  wid 
the  90  mark." 

"  Don't  you  go  to  wishing  too  hard  for  a  gas  engine, 
or  you  may  be  looking  for  another  position,"  said  Sam, 
as  Dan  wiped  the  sweat  from  his  brow.  "  The  gas 
engine  is  taking  the  place  of  a  good  many  steam  en- 
gines, and  the  fireman  has  had  to  find  something  else 
to  do,  and  that  might  be  your  case  if  we  should  put 
them  in  here  1 " 

"  Bedad !  Oi'm  not  botherin'  me  head  about  luckin' 
fur  another  place!  Sure  Oi've  enough  sinse  ter  know 
that  ther  company  won't  put  in  any  more  dollars  into 
engines  until  they've  got  some  out  of  thim  they  have 
jtist  put  in.  Me  sicond  cousin  Tim  Murphy  has  a  job 
runnin'  a  gas  engin'  and  ther  snap  he  has  bates  ther 
divil.  He  jists  shtarts  ther  thing  up,  and  afther  it 
gits  ter  coughin'  jist  roight  he  sits  down  and  takes 
things  aisy,  whoile  Oi'm  shovelin'  coal  and  workin'  ter 
bate  ther  band." 

"  Gas  engines  vos  no  goot,  und  I  don'd  like  um ; 
der  noise  dey  makes  vos  enough  to  make  a  man  ner- 
vous mid  prostration,  py  chiminy,"  exclaimed  Fritz. 

"  I  remember  when  the  gas  engine  first  came  out 
what  little  jack-of-all  traps  they  were,"  began  Pete 
Haynes.  "  They  were  not  the  same  as  the  gas  en- 
gines we  have  around  nowadays ;  about  the  only  thing 
they  were  good  for  was  to  put  on  some  little  insignifi- 
cant job  such  as  wood  saws  and  pumping  water. 

"  They  lacked  value  sufficient  for  important  work 
then,  but  the  way  they  have  gone  ahead  and  got  into 
favor  is  shown  by  the  way  in  which  they  have  worked 
into  the  largest  power  stations.  When  the  gas  engine 
came  first  it  wasn't  much  more  than  a  rattletrap  at 
best  and  was  made  up  of  a  good  many  parts  which 
were  always  getting  out  of  kilter." 

"  How  long  have  gas  engines  been  fur  sale,  any- 
how ?  "  asked  Steve  as  he  threw  the  dregs  of  his  tea 
on  the  coal  pile.  "  It  don't  seem  to  me  that  they've 
been  up  to  much  for  a  considerable  long  time." 

"  Well,  they  date  back  further  than  I  can  remem- 
ber," answered  Pete.  "  A  good  many  fellows  think 
they  are  of  recent  origin  and  have  only  just  come 
out  on  the  market,  and  while  the  latter  is  correct  the 
former  is  away  off.  You  can  take  my  word  for  it 
that  the  gas  engine  is  old  enough  to  vote.  It  is  said 
that  the  possibilities  of  the  gas  engine  were  thought 
of  as  far  back  as  1660,  and  they  were  going  to  use  the 
gases  from  gun  powder,  but  the  coming  out  of  the 
steam  engine  with  radical  features  so  different  from 
anything  that  had  been  produced  knocked  the  ideas  of 
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..V  ;T,  - :i^.  svr.o  old  nvney  bags 
-v\U-  •.  .'.ovtco  so  near  like  the 
o"',  •    A  ••.:;.:•:':  know  his  own  mod- 
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>Ie  r:":  =':thi=^.  and  that's  what 
:-:  -e  iZ'VzLL  'Alien  the  agree- 
-t  :::i=  —-■^-..r  chap  didn't  know 
:  '"Z  -  i  •Iz.-m  which  would  force 
:  :l=  t^.-.:^  :::  every  p-jmp.  and 
i-.c  zintr:!  of  ±e  thing  they  just 
s:-^=  :c-t  •:  :e  ar.d  let  him  whistle 

I  1  :e  i:r.s-c  if  I  don't  think  he's 

-•; :;:  rrin^s  a*  that  that  makes  me 

—  '.<xk  serea  ways  for  Sunday  if 

:.i-  ;  -i-:r±  ir.;.-thing  and  ain't  got 

-  -^r:  hiniiclf     But  go  ahead  Pete, 

-■'.-ft  t:u  er-ough." 

:     t-rj  —"'Z-  —•■re  to  tell,  because 

Tr.:.t  nr  •:-:.  :ther  manufacturers 

1"  :  1  lirze  r^umher  of  firms  began 

T— j_l  -si^ines.    Another  thing  that 

~;.-:ifacturer  of  gas,  gasoline  and 

:=  -\ia  -~ji  discovery  of  plenty  of 

::  i  z.jirxzfboa  fuels.     These  fuels 

:hancs  ro  put  their  ingenuity  into 

::'  iaventing  internal  combustion 

:--i  had  its  own  particular  field, 

he  ras  engine  was  utilized  where 

i-iilahle,   while   the   gasoline  and 

■  v-rre  utilized  where  that  fuel  was 


~e  scmehow  or  other  doesn't 
'-.•jr.  the  gasoline  engines,  which 
—eat  measure  to  the  fact  that 
r  reliable  at  a  reasonable  cost  is 
:r  enable  the  engine  to  run  for 
vithout  the  burners  becoming 
Ls-rline  engines,  however,  they 
■-'.ed  in  places  where  cheap  nat- 
.'r'.e.  In  districts  where  natural 
he  gas  engine  is  largely  used, 
:  of  operation  and   first  low 
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thi-k  about  the  future  of  the  gas 
rr..  as  Pete  concluded.     "  Don't  vou 


■■  \\"::a:  do  y."".! 
enc-"e  ?  "  as'rced  ?-" 
:h::^k  it's  goins:  to  n:ake  some  of  these  engine  builders 
s:ep  ar.^und  pretty  lively  to  hold  their  own,  especially 
in  sr-.a'.l  p'.ar.ts?  I  I'.ave  an  idea  that  it  will,  not  only 
because  ci  the  reduced  costs  in  the  fuel  bill  and  first 
cost  of  installation,  but  it  seems  to  me  in  the  small 
plant,  say  of  100  horsepower  or  so  that  the  expense  of 
ni.-iintenance  would  be  so  reduced  as  to  make  it  an 
ob'ect  for  the  power  user  to  investigate  the  question. 
Now.  for  instance,  take  Bill's  plant  there.  He  has  an 
cncine  pulling  out  about  100  horsepower  with  one 
l>->iler  and  a  fireman  to  help  him  out.  Now  if  his  firm 
should  substitute  a  gas  engine  or  g^asoline  engine  it 
doesn't  take  much  figuring  on  the  part  of  anybody  to 
see  that  the  saving  in  operating  expenses  would  be  con- 
siderable in  the  course  of  a  year.  The  first  thing  to 
cut  off  would  be  Bill's  fireman,  which  would  amount  to 
from  $1.75  to  $2  a  day.  Then  there  is  the  cost  of  the 
water,  maintenance  of  feed  pump  and  boiler,  besides 
piping,  water  glasses,  fire  tools  and  other  items  that 
come  in  on  the  fireroom  expenses.     In  the  engine  room 
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the  cost  of  operation  would  be  about  the  same  with 
die  exception  that  it  is  claimed,  and  figures  have  been 
ibown,  that  an  internal  combustion  engine  could  be 
operated  at  less  cost  than  a 'steam  engine.  Of  course 
in  Bill's  plant  they  cannot  do  away  with  the  boiler 
because  they  use  steam,  but  there  are  hundreds  of 
plants  throughout  the  country  where  no  steam  is  used 
except  in  the  winter  months  and  then  only  for  heating 
purposes,  so  you  see  it  is  a  proposition  which  demands 
considerable  attention  from  everjrone  who  is  interested 
in  the  problem." 

"  That's  a  pretty  good  argument,"  said  Steve,  "  but  I 

kin  tell  you  that  it  won't  work  everjrwhere.     Now, 

jou  take  a  place  where  they  just  want  power  in  the 

nunmer  time;  when  it  comes  winter  they  have  got  to 

have  a  boiler  to  heat  up  with  that's  a  going  to  lay  idle 

all  summer  and  they've  got  to  buy  a  lot  of  coal  to  keep 

the  dinged  place  warm,  where  if  they  was  usin'  a  steam 

engine  all  the  year  round  it  wouldn't  cost  scarcely 

anything  for  heat  in  the  winter  because  they  could 

use  the  exhaust  steam  from  the  engine  and  not  cost 

fliem  a  blamed  cent.     I  am  a  good  deal  like  Fritz.     I 

don't  like  the  pesky  things  with  their  rattlety  bang, 

and  when  my  boss  gets  the  idea  into  his  head  that  he 

•ants  a  gas  eilgine,  I'm  just  goin'  to  tell  him  he  can 

get  a  gas  engineer  too,  for  the  old  steam  engine  is  good 

enough  for  me." 

"  Yaw ;  dem's  my  sendiments  oxactly.  Vots  der  use 
of  bein'  so  onsatisfied  mid  de  dings  off  loife  ven  der 
is  so  mooch  in  condendment.    Vots  der  use? 


READING  DIAGRAMS. 


BY   W.   H.   VINCENT. 


In  reading  diagrams  it  is  necessary  to  remember 
that  the  indicator  records  absolutely  indicate  the  per- 
formance that  is  going  on  inside  the  engine  cylinder, 
providing  the  indicator  has  been  properly  applied.  It 
is  therefore  necessary  that  the  owner  or  operator  of 
an  indicator  should  understand  how  to  read  the  lines 
correctly. 

There  are  all  sorts  of  malformations  of  diagrams 
due  alone  to  derangement  of  the  valves. and  the  valve 
gear,  and  as  has  already  been  said  the  indicator  is  a 
most  useful  instrument  in  determining,  the  condition 
of  the  engine  regarding  this  important  point.  It  is 
surprising  to  many  to  observe  the  difference  in  the 
running  of  an  engfine,  as  well  as  in  the  coal  consump- 
tion simply  by  changing  the  position  of  the  eccentric, 
the  length  of  the  valve  rod  or  adjusting  the  valve 
gear,  for  by  the  adjustment  of  these  parts,  according 
to  the  design  of  the  engine,  almost  any  form  of  diagram 
can  be  secured.  In  making  adjustments  of  valves, 
etc,  care  should  be  taken  that  the  alterations  are  not 
injnrious  rather  than  beneficial,  and  because  of  the  lia- 
bility of  wrong  adjustment  by  the  novice,  he  should 
stuc^  well  the  card  lines  and  fully  understand  what 
diai^fes  the  lines  require  if  any ;  also  what  adjustments 
the  valves  or  eccentrics  are  necessary  to  bring  about  the 
desired  changes  in  the  card  lines. 

In  the  last  article  the  different  lines  were  explained 
to  a  certain  extent,  but  as  there  is  so  much  in  the  sub- 
ject it  is  advisable  to  enter  into  it  to  a  greater  length, 
before  taking  up  the  necessary  calculations  required  be- 
fore the  horsepower,  water  consumption,  etc.,  can  be 
determined. 

It  would  be  folly  for  an  engineer  to  attempt  to 


figure  these  items  were  his  engine  out  of  adjustment, 
unless  it  were  to  determine  just  how  extravagant  it 
was.  Instead  of  producing  sections  of  card  lines'  in 
this  article,  diagrams  will  1^  produced  and  the  defects 
pointed  out  and  a  remedy  suggested. 

The  diagram  shown  in  Fig.  i  was  taken  from  a 
24  x  48-inch  Corliss  engine  rvmning  at  a  speed  of  74 
revolutions  with  a  boiler  pressure  of  75  pounds.  A 
50  spring  was  used ;  the  mean  effective  pressure  figured 
out  18  pounds.  Of  the  75  pounds  boiler  pressure  the 
cylinder  of  the  engine  realized  74J4  pounds.  The 
steam  line  is  about  as  straight  as  it  is  possible  to  ob- 


FIG.  1.     A  CARD  WORTH  IMITATING. 

tain.  The  expansion  line  has  a  slight  variation  which 
is  doubtless  caused  by  the  indicator  rather  than  the 
engine.  As  will  be  seen  the  exhaust  line  and  atmos- 
pheric line  are  one  denoting  the  engine  to  be  free 
from  back  pressure,  which  is  an  exception  to  the  rule, 
while  the  compression  produced,  which  is  very  slight, 
shows  a  good  working  exhaust  valve.  The  engfineer 
having  charge  of  this  engine  may  well  be  proud  of  its 
performance.  It  is  a  card  that  may  well  be  imitated  by 
others  having  charge  of  Corliss  engines  and  when 
they  produce  a  card  like  this,  there  will  be  little  to 
be  desired.  It  will  be  seen  that  the  compression  is  not 
excessive,  the  steam  is  admitted  to  the  cylinder  at  the 
right  time  and  place  and  the  comers  are  very  clearly 
and  sharply  defined. 


FIG.   2.     SHOWING  VALVES  OUT  OP  ADJUSTMENT. 


The  card  shown  in  Fig.  2  was  taken  from  a  single 
noncondensing  engine  14  x  36-inch  of  the  four  vahre 
type.  As  will  be  seen  at  first  glance  the  valves  were 
out  of  adjustment.  Fig.  3,  is  a  card  taken  from  the 
same  engine  after  the  valve  and  eccentric  had  been  ad- 
justed. The  line  A  represents  the  steam  pressure  in 
the  boiler  and  is  the  same  in  both  Figs.  2  and  3.  The 
atmospheric  line  B  runs  at  right  angles  to  it.  The 
cause  for  the  steam  line  C,  sloping  in  as  it  does,  is  due 
to  a  late  valve  motion,  the  valve  not  commencing  to 
open  until  after  the  piston  had  started  on  its  stroke. 
The  point  of  cutoff  is  very  badly  defined  and  the  ex- 
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pansion  might  lead  one  to  think  that  the  valve  was 
leaking.  The  release  is  late  and  there  is  altogether 
too  much  back  pressure.  The  whole  card  shows  the 
want  of  valve  adjustment. 

Fig.  3  shows  the  result  of  valve  adjustment  which 
simply  consisted  of  moving  the  eccentric  which  drives 
the  steam  valves  so  that  they  would  open  considerably 
quicker.  The  exhaust  valves  were  adjusted  to  secure 
earlier  release.  Fig.  3  shows  a  very  much  less  back 
pressure  and  a  slight  amount  of  compression.  The 
steam  valve  opens  just  about  early  enough  while  the 
steam  line  although  not  holding  up  very  well  is  a  de- 
cided improvement  over  Fig.  2  and  is  not  carried  so 
far,  therefore  less  steam  is  admitted  to  the  cylinder  to 
do  the  work.  For  this  reason  less  steam  is  exhausted 
and  much  less  wasted. 

This  is  simply  an  illustration  of  what  changes  a 
little  valve  setting  can  bring  about  and  although  Fig. 
3  is  far  from  being  a  perfect  card  there  are  many  en- 
gines running  today  that  do  not  produce  one  as  good. 

The  old  saying  "let  well  enough  alone"  can  in 
no  way  apply  to  Fig.  2,  although  the  engine  from 
which  it  was  taken  carried  the  load  and  continued  to 
operate  10  hours  every  day.  The  engfineer  did  not 
care  about  the  coal  consumption  as  long  as  the  engine 
did  its  work. 

There  is  one  question  for  the  reader  of  this  article 


FIG.   3.    RESULT  OF  ADJUSTING  THE  VALVES. 

to  answer  for  himself.  What  is  the  use  of  allowing 
an  engine  to  get  into  such  a  condition  as  to  produce 
a  card  like  that  of  Fig.  2  when  with  an  hour's  work, 
one  might  be  produced  like  that  of  Fig.  3,  which 
resulted  in  a  saving  of  coal?  This  may  be  proven 
if  both  cards  are  figured  from  the  same  data. 

The  fluctuation  in  the  expansion  line  of  diagrams  is 
somewhat  puzzling  to  the  beginner.  His  engine  may 
be  running  as  smoothly  as  one  could  desire,  and  as 
far  as  he  knows  the  load  is  steady,  i.e.  not  being  thrown 
on  or  off  suddenly  as  in  the  case  of  electric  power 
plants  where  cars  are  starting  and  stopping  at  all 
times  or  as  in  some  manufacturing  plants  where  the 
machinery  is  not  working  all  of  the  time,  but  when 
a  card  is  taken,  it  may  produce  lines  like  those  shown 
in  Fig.  4. 

This  card  was  taken  from  a  Rollins  engine,  size  14 
X  36-inch,  running  at  90  revolutions  a  minute,  boiler 
pressure  80  pounds;  the  spring  used  was  40.  These 
diagrams  as  far  as  they  are  worth  for  computing  the 
work  the  engine  is  doing,  are  worthless  and  of  no  value 
in  that  respect.  When  a  card  is  produced  as  shown  at 
H,  Fig.  4.  it  is  plain  that  the  trouble  is  due  to  the 
engine  taking  more  steam  in  the  crank  end  of  the 
cylinder  than  in  the  head  end.  This  naturally  tends  to 
increase  tlie  speed  of  the  engine  on  the  stroke  toward 
the  head  end,  and  as  a  consequence  the  governor  balls 
are  raised  slightly  and  the  head  end  valve  trips  a  little 


shorter  in  order  to  maintain  the  proper  speed, 
head  end  has  taken  less  steam  than  the  crank 
governor  balls  drop  and  the  crank-end  take 
longer,  in  an  endeavor  to  maintain  the  speed  c 

The  stun  and  substance  of  the  matter  is  that 
of  the  engine  is  doing  more  work  than  the  oi. 
and  the  other  end  is  trying  to  do  its  part  to  I 
speed  where  it  belongs.  This  unbalanced  perf( 
causes  the  governor  to  change  the  point  of  c 
every  stroke  of  the  engine. 

These  diagrams  were  taken  with  a  three-wi 
placed  midway  between  the  two  ends  of  the  < 


FIG.  «.     SHOWING  A  FLUCTUATION  OF  THE  GOV: 

consequently  the  exact  variation  of  speed  in  o; 
lution  is  not  shown. 

There  is  more  to  such  a  card  than  is  at  firs 
eqt.  It  means  that  the  speed  delivered  to  the 
ery  is  not  steady  and  therefore  less  work  is  b 
complished  by  the  operation.  When  an  engi 
adjusted  it  requires  more  steam  to  do  the  same 
of  work.  This  of  course  is  a  call  upon  the  < 
and  it  is  therefore  important  for  the  enginee 
serve  the  seemingly  little  things. 

These  two  diagrams  bring  to  mind  a  small 
lighting  plant  located  in  a  small  town  in  the 
west.  The  plant  was  not  paying  expenses ;  tl 
flickered  in  every  household  and  no  one  sei 
know  where  or  what  the  trouble  was  unless 


FIG.  6. 


CARD  DUE  TO  FLUCTUATION  OF  LOAD  AN 
SPRING. 


the  engineer  who  would  not  tell  if  he  did  knoi 
trouble  was  blamed  on  the  transformer  and 
in  the  town  knew  any  better.  Subsequent  e 
tions  of  the  engine  showed  that  the  trouble 
the  valve  adjustment,  which  produced  a  card 
to  the  one  shown  in  Fig.  4.  Probably  incai 
lighting  will  reveal  engine  fluctuation  about  as 
as  anything,  the  indicator  excepted. 

Some  years  ago  while  operating  in  a  man 
ing  plant,  this  fact  was  brought  to  the  writer 
tion.  The  plant  was  lighted  by  a  small  dyn; 
though  amply  large  for  the  purpose.     It  was  1 
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ter  shaft,  which  in  turn  was  belted  through  the 
room  wall  to  the  line  shaft  in  the*  shop.    Of 
a  fluctuation  of  speed  in  the  engine  meant  con- 
)le  by  the  time  it  reached  the  dynamo.    The 
was  running  in  a  very  satisfactory   maimer 
he  exception  of  a  thump  and  the  lights  were 
when  I  took  charge,  but  the  evil  genius  that 
to  take  possession  of  an  engineer  and  cause 
change  everything  upon  taking  charge  of  a  new 
(young  engineers  are  usually  subject  to  the 
attacks,)  overcame  me  and  the  engine  was  ac- 
gly  adjusted  by  the  rule  of  thumb  method  which 
^h  not  so  commonly  used  now  as  in  the  past  is 
•evalent  with  too  many  engineers, 
change  was  quite  noticeable  in  the  lights  and 
gh  the  engine  seemed  to  operate  better  and  did 
le  respects  as  the  thump  had  disappeared,  the 
had  a  way  of  winking  at  every  revolution  of 
gine  that  was  most  embarrassing.    As  I  was 
3y  well  aware  that  the  trouble  was  of  my  own 
^  I  lived  in  a  constant  dread  lest  the  superin- 
t  should  inquire  as  to  the  sudden  change  in  the 
ion  of  the  lights.    The  engine  was  indicated  by 
id  the  next  day,  which  showed  that  the  ad  just- 
had  not  been  even,  therefore  one  end  of  the 
T  was  doing  more  work  than  the  other.     In  other 


THREE   DIAGRAMS    TAKEN    FROM   THE    SAME   EN- 
;  DURING  A  PERIOD  LESS  THAN  SEVEN  MINUTES. 


the  engine  was  working  as  has  already  been  de- 
1.  This  little  incident  convinced  me  then  and 
»f  the  value  of  the  indicator  and  although  quite 
years  have  passed  since,  I  have  had  no  occasion 
k  otherwise. 

claim  made  by  some  engineers  that  they  can 
w  an  engine  is  taking  and  using  steam  by  the 
of  the  exhaust  motion  of  the  valve,  etc.,  is  far 
rue.  There  is  no  way  of  telling  anything  about 
)  going  on  in  the  cylinder  of  a  steam  engine  until 
icator  has  been  used  and  the  cards  read  by  a 
who  understands  them. 

diagram  shown  in  Fig.  5  was  taken  from  a  Por- 
en  tandem  compound  engine,  the  boiler  pressure 
150  pounds.  The  card  has  no  value  in  deter- 
:  anything  relative  to  the  performance  of  the  en- 
At  the  time  this  card  was  taken  the  high  pres- 
dinder  was  doing  all  the  work,  and  exhausting 
le  air,  the  low  pressure  cylinder  valve  gearing 
disconnected  for  repairs.  This  is  not  only  a 
■  fluctuation  but  shows  that  the  indicator  was  at 
The  number  of  expansion  lines  are  caused  by 
vatoT  load  which  fluctuates.  The  wavy  appear- 
due  to  the  speed  of  the  engine  and  is  intensi- 
Dm  the  fact  that  a  60  spring  was  used,  which 
It  stiff  enough.  This  goes  to  show  how  a  card 
!  distorted  when  the  conditions  are  favorable. 
:her  case  of  variation  in  the  expansion  line  is 
in  Fig.  6.    These  diagrams  were  taken  from  a 


double  eccentric  Corliss  engine,  size  18  x  42-inch,  revo- 
lutions 96  per  minute;  a  60  spring  was  used  and  the 
boiler  pressure  was  1 10  pounds  per  square  inch.  These 
diagrams  were  taken  with  a  view  of  showing  the  varia- 
tion in  load  to  which  an  engine  may  be  subjected. 
The  smaller  diagram  A,  A,  shows  the  engine  working 
under  a  frictional  load  only;  B,  B  Under  a  medium 
load  while  C,  C  shows  that  the  engine  was  working 
with  a  heavy  overload.  It  may  be  of  interest  to  know 
that  these  three  different  sets  of  diagrams  were  taken 
in  less  than  seven  minutes. 

It  will  be  seen  by  even  those  not  acquainted  with 
indicator  diagrams,  that  they  are  a  study  in  them- 
selves, as  the  formation  of  each  and  every  line  tells 
a  story  of  its  own,  but  the  shape  and  position  of  the 
line  in  relation  to  the  other  has  all  to  do  as  to  what 
the  story  is  to  be. 


Seeking  Water  Power. 

The  lesson  of  the  use  of  Niagara  falls  for  generat- 
ing electricity  has  been  put  to  worldwide  application, 
says  the  New  York  World.  Throughout  the  world,  fall- 
ing water,  according  to  a  paper  read  before  the  British 
association  by  Mr.  Campbell  Ewinton,  yields  to  man's 
use  an  energy  equal  to  1483,390  horsepower,  of  which 
Great  Britain  figures  for  only  11,906  horsepower.  The 
British  Aluminum  Oampany  gets  7,000  horsepower 
from  the  falls  of  Foyers  and  it  expects  presently  to 
procure  17,000  horsepower  from  Loch  Leven.  The 
North  Wales  Electric  Power  Company  is  abput  to  tap 
Lake  Llydaw,  on  Snowdon,  and  hopes  to  obtain  8,200 
horsepower  for  every  working  day  of  nine  hours. 
Finally,  the  Scotch  Water  Power  syndicate  is  peering 
round  in  quest,  of  waters  that  it  can  imprison  at  lofty 
levels  and  so  generate  electric  power.  From  Loch 
Sloy,  757  feet  above  Loch  Lomond,  it  is  going  to  get 
6,600  horsepower,  and  at  Ardlui,  higher  up,  it  proposes 
to  get  further  energy.  Even  a  modest  stream  that 
drops  several  hundred  feet  may  be  a  source  of  power. 


Coal  Production. 
Estimates  of  the  production  of  coal  during  the  past 
year  indicate  an  output  nearly  as  great  as  in  1903, 
when  the  production  of  bituminous  coal  was  285,000,- 
000  tons  and  of  anthracite  59,000,000  tons,  a  total  of 
344,000,000.  In  1904,  the  output  of  anthracite  was 
57492,522  tons  and  the  estimated  production  of  bi- 
tuminous coal  281,000,000  tons,  a  total  of  338,000,000 
tons.  During  the  year  our  imports  of  anthracite  were 
75,526  tons,  as  against  151,023  tons  in  1903;  and  of 
bituminous  coal  1,556,149  tons,  as  compared  with 
3,295,379  tons  in  1903.  Our  exports  of  anthracite  in 
the  past  year  were  2,228,392  tons,  as  compared  with 
2,008,857  tons  in  1903.  Bituminous  coal  exports  in 
1904  were  6,345,126  tons,  as  against  6,303,241  tons  in 
1903  and  5,218,969  tons  in  1902. 


Locomotives  For  Japan. 

Carrying  a  cargo  of  24,000  tons  of  freight  and  57 
locomotives  for  Japan,  also  a  large  passenger  list,  the 
steamship  Minnesota  cleared  from  the  port  of  Seattle, 
Wash.,  recently  for  the  Orient.  The  locomotives  are 
consigned  to  Yokohama,  and  are  to  be  used  on  the 
railroads  of  Japan  and  Manchuria.  They  are  of  the 
Japanese  standard  gauge,  3  feet  6  inches.  Five  more 
will  be  shipped  from  Tacoma,  Wash.,  soon. 
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REPRESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM. 

Earl  C.  Bliss,  whose  photograph  accompanies  this 
sketch,  was  bom  on  a  farm  in  Newbury  township, 
Geauga  county.  Ohio,  April  8th,  1872,  and  educated 
in  the  public  schools  of  Burton,  Ohio.  He  entered 
Case  School  of  Applied  Science  in  1892  as  a  special 
student  and  later  on  was  employed  in  the  shops  of 
the  Brown  Hoisting  &  Conveying  Machine  Co.,  as  a 
machinist,  at  which  trade  he  had  worked  before  en- 
tering college.  He  accepted  a  position  with  the 
Chagrin  Falls  Electric  Co.  of  Ohio,  in  the  fall  of 
1895,  as  an  allround  man,  leaving  their  employ  in  the 
spring  of  1896  to  construct  a  telephone  system  for 
the  Burton  Telephone  Co. 

In  1896  Mr.  Bliss  secured  an  electric  light  fran- 
chise for  the  town  of  Burton,  although  people  had  no 
iaith   in   the  enterprise.     He   only  had   $i,-;5   and   to- 


EARL  C.    BUSS. 


erther  with  a  Mr.  A.  \V.  Burnett  bought  a  7^4 
kilowatt  generator,  rented  a  traction  engine,  built  a 
TOItfjAt  board  buildine  and  began  business  January  6, 
1890,  as  the  Bliss  &  Burnett  Electric  Co.  with  69, 
10  randlc|K>wer  lights  wired  in. 

TIjc  boiler  was  leaky,  but  by  working  at  it  days 
tfiey  were  able  to  run  evenings.  In  March,  money 
wa*  liorrowcd  and  an  old  skating  rink  leased  in  which 
WM  inirtalled  the  new  machinery,  which  was  pur- 
rhav'i  with  (he  money  at  their  disposal.     The  new 

I/i  ly  paid  expenses  and  Mr.  Burnett  released 

I,..  "■  1  few  montlis  later,  Mr.  Bliss  assuming 

Business  soon  increased  and  debts 
!.  Mr.  Bli.ss  then  bought  the  land  and 
down  the  building  e.xcept  the  portion 
tt>*H'i'H  il't  plant  which  has  been  entirely  built  over. 
At  prrM-fil  he  is  engaged  in  installin;^  another  genera- 
tor •o'J  generally  enlarging  his  equipment. 


Ill" 

■II  ct 


'MAEXEMNG 


Seadere  are  eonliallv  requested  to  contribute  to  this  c 
pay  for  att  letters  used.       Write   as  you  would  to  a  friend, 
would  tnlk.      Correct    spelling    and    perfect  fframmar  are  nw 
InterestioK  experiences,  new  kinks  and  ways  of  dc>ti 
on  other  letters  and  articles  on   subjects   pertainitu. 
tranaTOt.ssion  and  use  of  power  are  acceptible.      Illu 
Talue  of  descriptive  articles.     Plain  pencil  sketches  ar^  •inthcie 
•beet  should   bear  the  names  of  the  article  and  the  author,    1 
hear  from  VOU. 


Compression  of  Steam. 

Editor  of  the  Engineers'  Review : 

1  noticed  the  article  on  compression  ol 
steam  cylinders  in  the  March  number  of 
by  T.  P.  I  have  read  a  great  deal  on  thu 
mooted  question,  and  when  one  has  finished 
about  as  much  in  the  dark  in  regard  to  advi 
or  economy  of  compression,  no  compression,  U 
no  lead,  as  when  he  commenced. 

I  am  not  a  technical  educated  engineer,  and 
propose  to  delve  much  in  technicalities  or  thee 
I  will  just  give  you  my  views  and  experience  i 
experience  of  others  along  this  line.  ^h 

I  am  a  firm  believer  in  compression  up^| 
limits.     In  the  first  place  I  find  it  conducive  to 
running  of  the  engine  and  in  the  second  plao 
sists  in  bringing  the  piston  to  a  stop  easily  b 
ioning  it  at  each  end  of  the  stroke,  so  that 
versal  of  travel  of  the  piston  is  accomplished 
any  undue  strain  on  any  of  the  parts. 

Again,  the  clearance  space  is  partially  filh 
steam  that  has  already  done  work  and  does 
quire  as  much  live  steam  from  the  boiler  to 
clearance  space,  which  I  claim  is  a  saving  in 

All  the  experts  on  indicator  work  that  I  ha 
advocate  compression  up  to  about  two-thirdi 
pressure,  and  some  to  nearly  boiler  pressure, 
not  believe  in  excessive  compression.  T  c 
about  one-half  boiler  pressure  is  right,  at  leasl 
experience  I  have  obtained  the  best  results  wi 
limit. 

Wlien  it  comes  to  lead  I  never  could  see  the 
admitting  steam  to  a  cvlinder  when  the  engi 
on  the  dead  center.  It  is  certain  that  the  c 
that  position  has  no  leverage  to  turn  the  sha 
anv  power  exerted  on  the  piston  at  this  time  is 
opinion,  simply  wasted,  and  even  after  the  cr: 
moved  just  a  trifle  off  the  center  the  thrust  is 
in  a  straight  line  and  very  little,  if  any,  power 
the  engine  is  developed.  Just  place  a  Corliss 
on  the  center  and  then  turn  it  by  hand  until  th 
moves  a  little  off  the  center,  then  work  the  val 
hv  hand,  admittin?  steam  to  the  cvlinder,  anf 
the  engine  will  start.  I  have  tried  it  several  tir 
have  failed  until  I  moved  the  engine  far  enc 
give  the  crank  some  leverage  on  the  shaft  to 
Then  consider  the  thrust  or  strain  there  mus 
the  wristpin.  crankpin  and  main  bearing,  wh 
boiler  pressure  is  admitted  to  a  cylinder  with 
gine  on  the  center.  I  have  experimented  consi 
along  this  line,  and  by  actual  weight  have  sav 
siderable  fuel  by  having  my  steam  valves  a  lit 
something  like  the  illustration. 
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I  recall  an  experience  an  engineering  friend  of 
mine  had  with  an  engine.  He  was  sent  to  indicate 
and  adjust  the  valves  on  a  24  x  4&-inch  Corliss  en- 
gine, running  non-condensing,  which  had  a  very  bad 
pound  in  the  cylinder.  The  engine  furnished  power 
for  a  large  wood  working  establishment.  Of  course, 
ftey  used  the  refuse  for  fuel,  and  the  boiler  was  none 
too  lai^e  for  the  work.  He  found  the  steam  valves 
were  late  and  the  compression  about  one-third  boiler, 
pressure.  Even  after  adjusting  the  steam  valves  to 
give  more  lead,  and  putting  a  little  more  compfession 
on,  tlie  pound  was  still  there.  He  then  took  oflf  the 
gUnder  head  and  found  the  cause  of  the  pound  in 
the  piston.  This  was  then  repaired.  The  engine  was 
started  up  again  with  the  valves  adjusted,  showing  a 
trifle  lead  and  about  one-third  compression.  After 
nmning  a  short  time  the  regular  engineer  complained 
that  he  was  burning  too  much  fuel  and  that  he  would 
be  unable  to  keep  up  steam  in  the  boiler  without  using 
coal  to  help  out,  so  my  friend  put  more  lap  on  the 
steam  valves,  making  the  diagram  show  quite  late, 
and  the  engineer  in  a  short  time  was  happy  and  had 
time  to  look  around  a  little,  and  had  no  trouble  in 


compression  and  you  can  tell  very  easily  when  it 
passes.  I  do  not  believe  that  lead  on  an  engine  is  nec- 
essary to  get  the  best  results.  H.  S.  C. 


ADMITTING  STEAM  A  TBIFLE  LATE. 


keeping  up  the  steam.    Now  this,  to  my  mind,  shows 
clearly  the  advantage  of  lapping  the  valves. 

Another  case  similar  was  related  to  me  by  an  erect- 
ing engineer  employed  by  a  builder  of  Corliss  en- 
gines.   He  said  he  was  sent  to  a  place  to  rebore  the 
valve  chambers  and  put  in  new  valves  on  a  Corliss 
en^^ine  in  a  saw  mill,  where  they  used  sawdust  for 
fuel.     He  applied  the  indicator  to  the  engine  before 
omnmencing  the  job  and  found  the  steam  valves  very 
late.    After  completing  the  job  he  set  the  valves,  giv- 
ing them  a  little  lead  so  that  the  admission  line  showed 
about  straight.    After  running  a  little  over  half  a  day 
Ae  engineer  complained  that  the  boilers  were  firing 
very  hard  and  his  fuel  was  running  low.    The  erect- 
in);  engineer,  just  as  an  experiment,  gave  the  steam 
valves  more  lap,  making  the  diagram  show  quite  late, 
and  after  running  that  way  for  a  while  the  operating 
engineer  said  the  boilers  were  working  easier  and  the 
sawdust  piling  up.     No  other  chans^es  having  been 
nnde,  what  caused  this  if  it  was  not  having  the  steam 
Jfalves  late  ?    I  give  these  two  instances  to  show  what 
is  found  in  the  experience  of  others  as  well  as  my  own. 
I  have  run  the  ensrine  I  am  in  charge  of  for  over 
*ven  years  and  at  times  it  is  heavily  overloaded.     I 
Jiave  never  had  any  trouble  with  the  main  bearing 
'wating  up,  although  I  use  a  cheap  grade  of  engine 
oil   If  you  place  your  hand  on  the  main  bearing  and 
shut  the  eyes  )rou  cannot  tell  when   engine  pisses 
tte  centers,  but  give  the  engine  lead  and  not  much 


Does  Not  Agree  With  Mr.  JohnsoiL 

Editor  of  the  Engineers'  Review: 

I  would  like  to  make  a  few  comments  on  Mr.  F.  L. 
Johnson's  letter,  published  recently,  in  which  he  com- 
ments on  W.  J.  D.,  moving  his  exhaust  eccentric 
ahead,  and  thereby  increasing  the  compression  of  the 
engine,  to  make  it  run  more  quiet.  Mr.  Johnson  says 
both  compression  and  lead  are  not  necessary  to  in- 
duce smooth  running,  if  the  engine  is  properly  keyed 
up.  He  also  states  that  steam  is  used  to  turn  the 
crankshaft  and  steam  used  in  this  manner  creates 
friction  and  heat  that  is  unnecessary. 

If  an  engine  is  running  without  lead  or  compression 
and  is  keyed  up  tight  enough  to  make  it  run  without 
noise,  I  will  guarantee  that  it  will  develop  many  times 
the  heat  and  friction  of  one  that  has  the  proper  cush- 
ioning. He  also  states  that  compression  decreases  the 
area  of  the  indicator  diagram,  and  maintains  that  all 
ccxnpression,  whether  great  or  small,  is  a  dead  loss. 
I  want  to  show  the  readers  that  Mr.  Johnson's  letter 
looks  very  feasible  from  his  point  of  the  argument, 
but  in  looking  at  his  diagrams  we  notice  there  are 
several  other  things  to  be  taken  into  consideration  that 
will  cover  his  economy,  as  well  as  allow  the  engine 
to  have  the  right  amount  of  compression,  etc. 

He  overloolsed  the  fact,  or  else  never  thought  of 
it,  that  there  is  some  clearance  in  the  end  of  the  cyl- 
inder which  must  be  filled  up  from  somewhere.  As 
an  example  we  will  take  an  engine  with  a  14  x  14-indi 
cylinder,  cutting  off  at  %  stroke,  which  is  very  good 
practice.  This  clearance  is  about  as  small  as  the  engine 
builders  of  this  country  make  it,  but  in  the  old  coun- 
try, where  they  have  the  steam  valves  in  the  cylinder 
heads,  it  is  sometimes  a  little  less.  This  engine  could 
easily  run  250  to  275  revolutions  a  minute.  If  running 
at  250  revolutions,  this  clearance  would  have  to  be 
filled  up  500  times  a  minute.  Think  of  it!  Now,  if 
the  engine  had  a  proper  amount  of  compression  in  it, 
the  saving  would  be  fully  three-fourths  of  this  need- 
less waste,  to  say  nothing  of  the  advantage  of  smooth 
running.  I  do  not  approve  of  having  lead  in  a  four- 
valve  engine  of  any  kind,  where  the  exhaust  valves 
may  be  set  independent  of  the  steam  valves,  for  then 
the  clearance  can  be  filled  and  cushioned  with  steam 
that  has  spent  its  force  in  useful  work,  and  thereby 
save  that  amount  of  live  steam  from  the  boiler. 
Where  you  have  a  single  valve  engine  with  no  chance 
of  cushioning  it  off  with  compression,  it  is  then  up 
to  you  to  give  it  lead  to  cushion  it  off. 

Mr.  Johnson  also  says  that  too  much  lead  will  show 
up  the  loose  parts  of  an  engine  more  quickly  than 
anything  else.  This  may  be  true  if  the  lead  is  ex- 
cessive. But  to  do  as  he  says,  "do  away  with  both 
lead  and  compression  and  you  will  take  two  steps  in 
the  right  direction."  I  don't  approve  of  that  a  little 
bit.  There  are  thousands  of  engines  which  are  doing 
good  and  economical  work  that,  were  they  to  be  de- 
prived of  their  cushioning,  either  lead  or  compression, 
they  would  be  in  the  junk  pile  and  the  engineer  wear- 
ing a  woolen  overcoat  before  his  pay  day  rolled 
around. 

Engines  which  run  at  a  high  rate  of  speed  would 
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soon  get  hot  and  melt  out  the  crank  boxes,  also  the 
main  bearings  in  a  few  minutes  if  they  were  to  be 
keyed  up  tight  enough  to  run  smooth.  If  they  were 
loosened  up  enough  to  run  without  heating,  they 
would  soon  pound  the  crankpin  off  or  else  break  off 
at  the  wristpin. 

In  regard  to  the  indicator  diagrams  in  which  he 
gives  a  tracing  of  a  1,200  Allis-Chalmers  engine,  I 
will  say  that  it  would  be  quite  easy  to  make  it  run 
smooth  if  it  is  a  cross  compound,  having  a  very  long 
stroke  and  running  at  a  speed  of  about  50  or  60  revo- 
lutions a  minute,  but  if  the  cylinder  has  very  much 
clearance  there  is  no  economy  in  that.  Increasing  the 
indicator  diagram  by  reducing  the  compression,  also 
increases  the  rated  horsepower,  but  at  the  cost  of  the 
coal  pile  and  the  cost  per  horsepower  hour  is  not  re- 
duced. 

Now  just  one  thing  more:  He  says  the  time  to 
admit  steam  to  the  cylinder  is  when  the  crank  has 
passed  the  center.  Ninety-five  engineers  out  of  every 
100  will  agree  with  me  that  this  is  not  the  time  to  admit 
the  steam.  The  proper  time  for  admission  is  when 
the  engine  is  on  the  center  and  not  after  it  has 
passed  it. 

If  an  engine  is  not  allowed  admission  of  steam 
until  it  has  passed  the  center,  by  the  time  the  port  is 
wide  open  the  engine  piston  is  traveling  so  fast  that 
it  is  impossible  to  ever  get  near  enough  initial  or  boiler 
pressure  to  bear  against  the  piston,  thereby  destroying 
most  of  the  expansive  power  of  the  steam,  and  so 
loose  in  the  matter  of  economy. 

An  ideal  way  to  satisfy  Mr.  Johnson  is  to  have  the 
valves  set  in  the  way  he  states,  and  then  have  them 
as  I  advocate,  having  the  engine  run  a  like  period 
under  like  circumstances,  weighing  both  the  coal  and 
the  water.  He  will  very  soon  see,  as  well  as  be  con- 
vinced as  to  which  method  can  be  used  to  the  best 
advantage,  in  making  an  engine  run  the  most  eco- 
npmical,  as  well  as  the  smoothest,  after  taking  into 
consideration  needless  friction  from  tight  keying  up 
of  bearings. 

I  will  state  here  that  I  have  no  bone  to  pick  with 
Mr.  Johnson  and  do  not  wish  to  down  him  in  any  way. 
I  have  no  doubt  he  is  sincere  in  what  he  states,  also 
that  he  means  well  in  what  he  says,  but  it  looks  to  me 
as  if  he  has  not  experimented  enough  or  else  not 
thought  of  all  sides  of  the  matter  before  he  presented 
his  case. 

I  will  say  in  reference  to  the  letter  from  O.  E.  W. 
on  page  16  in  the  February  number,  that  I  had  trou- 
ble once  almost  exactly  as  he  states  with  a  four-valve 
Russell  engine  having  a  knock  in  the  cylinder.  I 
had  looked  over  and  tested  very  nearly  everythins: 
about  the  engine,  had  taken  cards,  etc.,  and  after  all 
this  investigation,  I  was  then  as  far  as  ever  from 
the  correct  solution. 

On  this  engine  I  had  a  steam  separator,  but  had 
not  suflFered  the  least  trouble  with  water  in  the  cylin- 
der, I  finally  conchided  that  the  trouble  was  with  the 
piston  itself,  as  I  had  had  two  sets  of  rings  broken 
in  the  cylinder  without  apparent  cause.  I  ordered  a 
new  piston  and  rings  and  put  them  on  the  old  rod 
and  since  then  I  have  had  no  trouble.  In  examining 
the  old  pi«ton  after  it  had  been  broken  up  I  found 
several  thin  places  in  it  which  must  have  caused  the 
piston  to  spring  and  bind  the  cylinder.  It  was  hollow 
and  cored  out  in  the  usual  way.  J.  K.  Mercer. 


Compression  a  Threadbare  Subject. 

Editor  of  the  Engineers'  Review : 

I  wish  to  say  a  few  words  which  I  hope  will  be  well 
taken  in  regard  to  articles  which  are  under  discussion 
in  the  Review. 

The  letter  by  W.  J.  D.  in  the  December  issue,  has 
brought  up  this  threadbare  subject-of  compression  but 
there  is  one  thing  to  be  considered  which  seems  to 
have  been  ignored  in  his  article.  In  the  first  place  W. 
J.  D.  should  have  presented  a  diagram  from  his  engine 
when  asking  the  question.  Then  again  where  does  the 
compression  subject  come  in?  What  has  he  to  com- 
press ?  He  says  this  is  a  compound  condensing  engine. 
Therefore  the  low  pressure  engine  is  exhausting  into  a 
vacuum  and  if  there  is  anything  to  compress  it  is  a 
vacuum.  It  is  evident,  therefore,  that  he  is  not  being 
hurt  financially  by  compression  of  his  vacuum. 

Referring  again  to  the  subject  and  answering  his 
question  as  accurate  as  possible  without  a  diagram, 
I  will  say  from  the  fact  that  his  engine  is  running  more 
quietly  it  is  evident  that  the  energy  which  has  been 
causing  the  pound  has  been  absorbed  and  probably  is 
being  converted  into  useful  power,  but  without  the  dia- 
gram one  cannot  tell.  In  order  to  get  much  cushion 
on  a  condensing  engine  it  would  require  considerable 
advancement  of  the  exhaust  eccentric  and  this  ad- 
vancement could  be  governed  by  the  release  line  of  the 
diagram.  If  enough  cushion  is  not  apparent  I  would 
advise^  that  the  steam  eccentric  be  advanced  giving  ad- 
mission early  enough  to  bring  the  desired  cushion  on 
the  piston. 

It  seems  to  me  that  some  of  the  correspondents  have 
been  pouncing  onto  Mr.  Wakeman  rather  rough  shod. 
There  seems  to  have  been  some  things  misunderstood 
in  his  correspondence  that  has  brought  out  so  much 
criticisni.  I  cannot  see  where  Mr.  Wakeman  has  erred 
very  much. 

Now  about  this  question  of  deception,  I  am  afraid 
some  of  the  conscientious  engineers  who  have  been 
writing  on  this  subject  have  been  practicing  deception. 
I  don't  care  to  enter  into  a  religious  argument  here  and 
therefore,  will  only  say,  that  with  those  whom  a  man 
has  business  relations,  it  certainly  is  his  just  duty  to 
be  honest  as  long  as  it  is  not  to  the  detriment  of  his 
fellow  men  from  a  conscientious  standpoint,  but  when 
people  are  prying  into  personal  affairs  which  do  not 
concern  them,  I  advise  any  man  to  protect  himself. 

Most  any  man  ought  to  be  able  to  judge  for  him- 
self when  he  is  doing  right  or  wrong,  and  deception 
may  either  be  right  or  wrong  as  the  case  may  be.  It 
is  useless  to  cite  cases,  as  every  man  in  the  "land  has 
examples  plainlv  before  him. 

Mr.  Geo.  G.  Bennett  tells  us  in  the  March  issue  that 
he  has  very  little  use  for  stop-cocks  in  the  blowoff 
pipe,  and  explains  the  energy  exerted  upon  it,  if  it  is 
suddenly  closed.  Now  any  man  that  hasn't  judgment 
enough  to  shut  a  stop-cock  slowly,  isn't  competent 
enough  to  be  in  a  boiler  room.  C.  B.  Risley. 


Made  an  Error. 


Editor  of  the  Engineers'  Review : 

I  wish  to  acknowledge  an  error  in  my  crosshead 
problem,  which  should  have  been,  as  "Motor"  says  in 
the  April  issue.  The  crosshead  travels  less  for  the 
same  movement  of  the  crank  on  the  outer  portion  of 
its  stroke  than  it  does  on  the  inner  portion.   "Motor" 
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not  agree  with  me  on  what  causes  the  difference 
een  the  two  points  in  the  problem.  He  says 
jthen  the  connecting-rod  and  you  decrease  the 
rence,  shorten  the  connecting-rod  and  you  in- 
le  the  difference."  That  is  true.  Again  he  says, 
:  the  scotch  yoke  instead  of  the  connecting-rod 
you  have  the  same  motion  of  the  crosshead  at 

ends  of  the  stroke."  That  is  true  also,  but 
ler  one  of  these  has  anything  at  all  to  do  with 
troblem  in  question.  As  "Motor"  says,  "The  differ- 


WNG  THAT  THE  CRANKPIN  CIRCLE  CURVES  TOWARD 
THE  CROSSHEAD. 


is  not  because  one-half  of  the  crankpin  circle 
es  away  from  the  crosshead  and  the  other  half 
rds  it,  but  the  difference  is  due  to  the  angularity 
le  connecting-rod." 

the  problem  under  discussion,  the  connecting- 
n  the  position  L  B,  we  will  assume  is  on  an  angle 
)  degrees.    When  it  stands  in  the  position  O  E,  it 

be  on  the  same  angle,  20  degrees,  which  shows 
:  can  be  no  difference  in  the  angularity  of  the  con- 
ng  rod  in  these  two  positions,  still  it  shows  less 
;  between  marks  O  H,  than  /  L.  Now  take  a 
IS  equal  to  the  connecting  rod,  as  it  stands  in  the 
ion  N  T,  and  draw  the  arc  to  K,  which  shows 
plainly  that  one-half  of  the  crankpin  circle  curves 
rds  the  crosshead  and  the  other  half  away  from 
Surely  there  are  other  engineers  that  understand 
problem,  let  us  see  who  is  right.  A.  L.  J. 


Piston  Travel. 


3r  01  the  Engineers'  Review : 

the  article  by  J.  T.  Welsh  on  page  34  of  the 
:h  issue,  he  states  there  is  no  exterior  part  on  an 
le  that  will  change  the  length  of  the  stroke,  but 
Mr.  Wakeman  is  right  when  he  says  the  piston 
;1  can  not  be  changed  outside  of  the  cylinder  and 
there  either  without  changing  the  length  of  the 
der. 

order  to  change  the  travel  of  the  piston,  it  is  very 
ssary  to  change  the  length  of  the  crank,  as  the 
il  of  the  piston  is  in  all  cases  twice  the  length  of 
:rank.  This  rule  is  as  fixed  and  inflexible  as  the 
of  nature. 

r.  Welsh  states  also  that  when  Mr.  Henderson 
the  ^-inch  shims  to  make  his  piston  travel  evenly 
een  the  heads  he  did  not  change  the  length  of  the 
:e,  but  simply  changed  the  leng^  of  the  connecting 

This  I  tiiink  is  correct,  but  when  he  says  the 

results  can  be  secured  by  changing  the  position  of 
iccentric  collars,  I  cannot  see  it  that  way. 
:ither  the  eccentric,  or  its  collar  has  anything  to 
ith  changing  the  length  of  the  connecting-rod,  the 


cylinder  clearance,  the  length  of  the  stroke,  or  the  loca- 
tion of  the  piston's  travel.  Furthermore  the  piston 
travel  can  be  changed  without  changing  the  length  of 
the  cylinder.  J.  C.  Scott. 

Keying  up  Brasses. 

Editor  of  the  Engineers'  Review: 

I  did  not  intend  to  enter  into  a  controversy  with 
any  one  regarding  anything  which  has  been  published 
in  the  Review.  It  is  someming  that  I  do  not  like,  and 
I  am  beginning  to  think  I  was  not  wise  in  writing  for 
publication.  The  only  thing  I  have  for  an  excuse  in 
writing  this  letter,  is  that  I  do  not  like  to  retreat  under 
fire.  Therefore  I  desire  to  have  one  more  opportunity 
of  entering  into  the  discussion  and  then  I  am  through. 
Mr.  Wakeman  makes  the  statement  that  I  was  mis- 
taken when  I  said,  the  travel  of  the  piston  changes  as 
the  brasses  are  worn  and  keyed  up. 

My  first  letter  will  show  that  the  travel  in  the  case 
mentioned  is  that  of  the  piston  in  relation  to  the  cyl- 
inder and  not  the  crank.  While  the  piston  may  be 
traveling  over  a  cylinder  surface  of,  say  36  or  48  inches, 
the  piston  does  not  always  travel  over  the  same  surface 
dufe  to  the  keying  up  of  the  brasses.  I  uphold  my 
first  statement,  notwithstanding  Mr.  Wakeman's  argfu- 
ment  in  which  he  says,  that  such  an  unqualified  state- 
ment is  not  correct.  He  then  says  there  is  an  engine 
near  his  desk  as  he  writes  in  which  adjusting  the  con- 
necting-box brasses  for  wear  does  not  change  the  dis- 
tance between  the  centers  of  the  crank  and  wriftpin. 

There  is  also  an  engine  near  my  desk  as  I  write, 
which  has  practically  the  same  type  of  adjustment  as 
Mr.  Wakeman  calls  attention  to,  which  is,  I  presume, 
a  type  of  connecting-rod  wherein  the  adjusting  wedges 
of  the  brasses  are  placed,  one  inside  and  one  outside 
of  the  crank  and  wristpins.  This  adjustment  equal- 
izes the  wear  of  the  boxes,  thereby  preventing  the 
lengthening  of  the  connecting-rod  which  would  occur 
in  most  cases  if  both  wedges  were  put  inside  of  the 
pins.  This  would,  as  has  been  said,  throw  the  greatest 
amount  of  clearance  to  one  end  of  the  cylinder. 

Mr.  Wakeman  objects  to  unqualified  statements,  and 
he  is  right,  therefore  I  presume  he  will  give  others  the 
same  privilege  that  he  grants  himself.  He  states  the 
adjusting  of  these  types  of  connecting-rod  brasses 
does  not  change  the  distance  between  the  centers  of 
the  crank  and  wristpin.  That  is  an  unqualified  state- 
ment from  my  point  of  view.  It  is  evident  that  Mr. 
Wakeman  has  different  brasses  in  his  engine  than 
any  other  engine  which  is  in  operation  today  or  in  the 
past.  Never  were  there  two  pieces  of  metal  which 
would  wear  in  exactly  the  same  degree,  no  matter 
where  placed,  nor  two  set  of  brasses  which  wore  to 
the  same  extent  when  doing  the  same  work  on  dif- 
ferent engines,  because  it  is  impossible  for  the  same 
conditions  to  exist  in  different  cases.  The  idea  of 
brasses  on  the  same  engine  wearing  the  same  is  not 
to  be  entertained  for  a  moment.  It  matters  not  how 
the  adjustment  is  made,  the  one  set  of  brasses  will 
wear  more  than  the  other. 

It  is  doubtful  if  Mr.  Wakeman  will  claim  the  wrist- 
pin  and  crankpin  brasses  wear  the  same.  If  they  do 
not,  it  makes  no  difference  whether  the  keying  up  is 
supposed  to  take  care  of  the  length  of  the  connecting- 
rod  or  not,  the  thing  is  an  impossibility  and  the  clear- 
ance in  the  cylinder  is  changed.  Of  course  if  the 
brasses  wear  exactly  the  same  the  clearance  will  re- 
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main  the  same  no  matter  how  much  they  are  adjusted. 
If  Mr.  Wakeman  has  had  diflferent  results  I  wish  he 
would  tell  us  what  he  uses  for  brasses  and  all  about 
them.  C.  G.  Stockwell. 


Fitting  Brasses. 

Editor  of  the  Engineers'  Review : 

This  subject  has  been  brought  to  my  attention  from 
the  fact  that  we  have  just  been  fitting  new  crankpin 
brasses  to  our  engine  which  has  a  14  x  32-inch  cyl- 
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FIG.  1.     BRASSES  SEP.\  RATED  ItV  RUSSIA  IRON  LINERS. 


inder.  We  put  the  new  brasses  in  the  strap,  separat- 
ing them  by  one  thickness  of  Russia  iron  as  shown  at 
A  and  B,  Fig.  i.  Then  the  strap  with  the  brasses 
was  placed  in  a  lathe  and  centered  on  the  face-plate 
in  the  usual  way.  The  crankpin  was  then  calipered 
and  two  thicknesses  of  Russia  iron  were  placed  under 
one  leg  of  the  calipers  and  the  brasses  bored  to  this 
size.  When  the  liners  in  the  brasses  were  removed 
the  brasses  were  ready  for  fitting. 

The  purpose  of  boring  for  an  over  size  is  to  give 
ample  clearance  at  the  top  and  bottom  as  shown  at  C 
and  D,  in  Fig.  2,  where  no  work  is  done  and  wher*" 
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FIG.    2.     CLEARANCE   AFTER    BORING   OUT. 


a  close  fit  is  not  at  all  necessary.  It  is  better  to  have 
loose  fitting  brasses  at  this  point  in  order  that  the  pin 
may  be  lubricated  better.  This  same  operation  will 
apply  to  old  brasses  as  well,  when  they  are  to  be 
rebored. 

In  order  to  find  out  whether  the  crankpin  wa.« 
round  and  in  good  condition  a  little  Jampblack  and 
oil  was  mixed  into  a  paste,  and  the  pin  covered  with 
it,  spreading  it  as  thin  and  evenly  as  possible  and  just 
enough  to  mark  the  brass.  Both  brasses  were  then 
placed  together  on  the  pin  and  keyed  up  in  the  strap 


with  a  piece  of  wood  in  place  of  the  butt  end  of  the 
connecting-rod.  By  keying  them  up  tight  enough  to 
allow  the  straps  to  turn  easily  on  the  pin,  without  lost 
motion,  the  spotted  places  showed  where  to  scrape 
when  the  brasses  were  taken  off.  This  operation  was 
repeated  until  a  proper  fit  was  obtained.  We  find 
that  brasses  fitted  in  this  way  do  not  have  to  be 
worn  down  to  the  pin,  but  will,  if  properly  keyed,  run 
from  the  beginning  without  any  heating. 

W.  A.  Holcomb. 


His  Governor  Pounds. 

Editor  of  the  Engineers'  Review : 

Last  October  I  obtained  a  position  as  engineer,  run- 
ning a  70  horsepower  automatic*  governor,  balanced 
valve  engine,  running  under  or  away  from  the  cylinder. 
The  valve  is  in  perfect  condition,  as  to  clearance  and 
lead,  as  is  also  the  piston.  The  engine  is  running  210 
revolutions  per  minute  with  about  100  pounds  boiler 
presure.  It  runs  smooth  except  at  intervals  which 
vary.  The  governor,  which  is  the  Westinghouse  auto- 
matic, will  without  apparent  cause  or  previous  notice 
hammer  or  pound,  especially  when  laboring,  but  not 
when  running  light.  At  one  time  it  ran  perfectly 
smooth  for  three  weeks.  Good  engineers  have  in- 
spected this  governor,  but  all  of  no  avail.  Can  any  of 
your  readers  give  a  reason  for  this  trouble? 

M.  A.  Stedman. 


Leaking  Steam  Valves. 

Editor  of  the  Engineers'  Review  : 

I  have  noted  in  the  Review  of  late,  several  letters 
referring  directly  or  indirectly  to  losses  and  wastes  in 
the  steam  plant,  but  one  leakage  which  probably  is  the 
cause  of  more  steam  waste  than  any  other,  is  that  of 
leaking  steam  valves.  When  a  valve  leaks  steam 
enough  to  make  it  known  through  the  lines  of  an  in- 
dicator diagram,  it  amounts  to  a  considerable  portion 
of  the  steam  used  and  the  leakage  must  be  excessive 
if  it  is  sufficient  to  make  i  or  2  pounds  difference  in 
the  terminal  pressure,  either  greater  or  less  than  it 
would  be  due  to  the  point  of  cutofif.  The  expansion 
curve  of  the  diagram  often  drops  down  below  the 
theoretical  line  and  this  is  due  to  piston  leakage,  which 
has  the  same  effect  as  leaky  valves  on  the  economy  of 
the  engine.  Leakage  of  the  exhaust  valve  can  be 
readily  detected  by  the  compression  curve  on  an  in- 
dicator card.  If  there  is  much  compression,  the  leak- 
age has  reached  a  considerable  percentage.  The  or- 
dinary leak  must  be  determined  in  a  different  way  and 
this  is  the  point  which  I  wish  to  bring  out. 

I  think  the  best  and  easiest  way  of  testing  for  leak- 
age of  steam  in  the  exhaust  valves  or  piston  is  by 
blocking  the  engine,  turning  on  the  steam  and  noting 
the  escape  of  steam  from  the  cylinder  drips.  In  some 
cases  a  better  way  would  be  to  remove  the  cylinder 
head  before  making  the  test.  When  the  engine  is  of 
a  type  that  has  a  valve  motion  consisting  of  a  releas- 
ing gear,  etc.,  so  that  the  valves  may  be  centered,  the 
ports  are  easily  covered.  When  steam  is  applied  by 
opening  the  throttle,  if  there  is  any  leakage  in  the 
valve  it  can  be  detected  at  once  by  the  escape  of  steam 
from  the  exhaust  pipes  or  cylinder  cocks.  Leakage 
past  a  piston  may  be  found  by  blocking  the  engine  in 
position,  so  that  the  ste?m  valve  on  the  crank  end  is 
open.     If  the  cylinder  head  has  been  removed   and 
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steam  is  applied,  the  leakage  of  steam  by  the  piston 
is  easily  detected. 

One  mistake  in  making  engine  tests  in  this  way  is 
due  to  the  fact  that  the  piston  is  blocked  in  one  posi- 
tion only.  It  should  be  blocked  in  difiEerent  positions 
so  as  to  bring  the  piston  in  different  parts  of  the 
stroke.  This  is  necessary  because  a  cylinder  usually 
wears  uneven  and  is  frequently  largest  in  the  center. 
If  a  test  is  made  in  this  manner,  many  engineers  will 
be  surprised  to  find  how  badly  the  valves  and  piston 
are  leaking.  This  method  gives  them  also  a  better 
general  idea  as  to  the  amount  of  leak  and  by  experi- 
menting this  way  and  then  taking  an  indicator  card, 
they  have  presented  to  them  a  clear  idea  as  to  just  how 
little  show  the  amount  of  steam  which  is  leaking 
would  make  on  the  indicator  diagram.  This  can  be 
ascertained  by  laying  out  on  a  card,  the  theoretical  ex- 
pansion curve  and  then  attempt  to  calculate  the  extent 
of  the  leak. 

Care  should  be  taken  in  placing  the  blocking  for 


DEVICE  FOR  SPRINGING  PACKING  RINGS  OVER  PISTON. 

an  engine,  for  this  kind  of  a  test,  or  injury  may  be 
done.  Sometimes  a  block  can  be  placed  under  the  arm 
of  the  flywheel  near  the  rim  which  will  hold  the  en- 
gine with  all  the  pressure  necessary  to  be  used.  In 
making  this  test  with  the  valve  open,  only  a  low  pres- 
sure should  be  used,  because  a  leak  Uiat  will  not  show 
up  under  small  pressure  will  not  amount  to  very  much 
more  tmder  a  high  pressure.  Some  engineers  place 
the  block  between  the  guides  when  they  are  of  the 
locomotive  type  and  when  the  crosshead  is  brought 
up  against  the  blocking,  a  gentle  pressure  can  be  put 
on  the  piston  without  danger  of  injury  to  the  engine. 
A  block  should  never  be  placed  against  an  arm  of  a 
wlieel  close  to  the  hub  because  this  would  allow  of  a 
strong  leverage  and  it  might  possibly  break  the  arm. 
When  an  engineer  is  making  such  a  test,  he  should 
be  sure  that  his  blocking  is  placed  securely  so  it  will 
not  be  possible  for  it  to  slip  from  its  position  after 
steam  has  been  turned  on. 

I  recently  had  occasion  to  put  a  snap  ring  on  the 
{Hston  of  a  tandem  compound  engine  of  the  high  pres- 


sure cylinder.  If  any  one-  has  undertaken  this  job 
they  know  what  a  difficult  one  it  is  and  have  doubt- 
less come  to  the  conclusion  that  there  is  no  snap  about 
it,  for  no  sooner  is  the  ring  started  on  one  side  than 
it  slips  off  on  the  other  and  the  constant  fear  of  break- 
ing the  ring  is  pretty  sure  to  prevent  the  engineer 
from  doing  anything  rash.  In  the  illustration  is 
shown  a  method  which  we  use.  We  obtained  four 
pieces  of  square  iron,  cutting  them  off  about  3  inches 
in  length,  threading  them  to  a  depth  of  2^  inches. 
One  end  of  the  blocks  was  made  tapering  coming 
down  to  a  sharp  point  to  prevent  slipping  of  the  ring 
surface.  The  four  bolts  were  threaded  and  screwed 
into  the  four  blocks  which  were  placed  into  position 
as  shown  in  the  illustration.  When  we  were  ready  to 
put  the  ring  on  the  piston  the  bolts  and  block  were 
put  in  place  and  tightened  up  so  as  to  spring  the  ring 
evenly  until  it  was  large  enough  to  slip  on  over  the 
piston.  We  found  this  method  to  be  much  easier  than 
the  old  way  of  pinching  and  prying  the  ring  into  posi- 
tion. This  method  is  not  original  with  us,  having 
been  handed  down  from  our  forefathers. 

.  M.  G.  Wilbur. 


Engines  That  Race. 

Editor  of  the  Engineers'  Review : 

If  there  is  one  thing  more  than  another  that  gives 
an  engineer  a  tired  feeling  it  is  an  engine  that  will 
race.  Some  of  them  will  do  so  no  matter  what  is  done 
and  once  in  a  while  the  engineer  is  able  to  find  out  the 
trouble  and  remedy  it.  Sometimes  I  am  inclined  to 
think  that  some  engines  can't  help  it  as  they  are  made 
that  way,  while  others  get.it  from  their  surroundings 
which  may  be  full  of  bad  air  filled  with  dust. 

While  a  racing  engine  is  entitled  to  a  great  amount 
of  sympathy,  the  engineer  who  is  running  it  is  deserv- 
ing of  more. 

It  is  easy  enough  to  say  that  if  the  engineer  will 
sit  down  and  think  of  all  the  things  that  have  been 
known  to  cause  an  engine  to  race  and  after  setting 
them  down  on  a  piece  of  paper  and  then  go  over  the 
engine  and  make  sure  that  none  of  them  has  any- 
thing to  do  with  the  trouble,  that  he  will  at  last  find 
the  cause  and  then  his  trouble  will  be  at  an  end. 

While  this  is  so,  frequently  more  than  one  remedy 
will  come  to  mind.  Again  the  fault  will  be  so  serious 
that  it  cannot  be  remedied  by  any  reasonable  changes, 
or  the  remedy  may  be  of  such  expense  or  of  such  a 
complex  nature  as  to  not  allow  of  its  being  applied. 

Some  engines  race  as  soon  as  the  load  begins  to 
come  light,  although  they  may  be  as  steady  as  re- 
quired when  the  load  is  heavy.  This  is  especially  true 
if  the  engine  is  equipped  with  a  shaft  governor,  when 
it  will  begin  to  misbehave  immediately,  and  the  only 
thing  for  the  engineer  to  do  is  to  throttle  it  down 
and  run  the  rest  of  'the  turn  with  the  throttle  open 
only  three  or  four  turns.  There  are  a  good  many  of 
your  engineers  who  have  had  this  trouble  to  contend 
with,  or  I  will  miss  my  guess. 

Sometimes  the  trouble  can  be  overcome  by  turning 
the  throttle  nearly  closed  and  then  open  it  very  slowly, 
but  there  is  nothing  very  sure  about  the  engine  stay- 
ing with  you  for  long,  as  the  least  variation  will  cause 
it  to  get  on  the  race  track  again. 

If  an  engine  starts  to  race  when  sudden  and  con- 
siderable increase  in  load  is  thrown  on  it,  the  reason  is 
this :  the  governor  has  to  go  down  to  the  limit  of  its 
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travel,  but  if  the  engine  has  not  the  strength  to  race 
and  don't  run  away  it  is  simply  because  it  can't,  as 
the  load  is  greater  than  it  can  pull.  When  this  occurs 
engineers  say  the  engine  is  working  down  on  its 
collar,  meaning  that  the  governor  has  dropped  to 
its  greatest  extent,  and  has  all  the  load  it  can  handle. 

When  an  engine  having  a  shaft  governor  begins  to 
race  there  is  not  much  the  engineer  can  do,  except  to 
partly  close  the  throttle,  because  he  cannot  hold  the 
governor.  With  the  fly-ball  governor  the  engineer 
can  watch  the  governor  and  if  he  knows  how,  can 
help  the  engine  considerably  in  the  trouble.  "There 
are  two  ways  to  help  an  engine  when  it  races.  When 
the  engine  starts  to  speed  up  the  action  of  the  valve 
can  be  kept  down  somewhere  near  where  it  should  be 
by  helping  the  governor  with  the  hands,  but  this  does 
not  stop  the  trouble,  only  help,  and  the  engineer  is 
really  making  a  dashpot  of  himself. 

When  an  engine  speeds  up  the  governor  is  ex- 
pected to  move  up,  but  it  cannot  move  first,  although  it 
is  expected  to  get  in  its  new  position,  due  to  an  increase 
of  speed,  at  a  mwnent's  notice.  Every  governor  has 
a  certain  amount  of  friction  which  must  be  overcome 
before  it  moves  and  this  makes  it  a  little  slow,  there- 
fore the  less  friction  there  is  in  a  governor,  the  nearer 
the  governor  will  come  to  operating  on  time.  The 
delays  in  the  movements  of  the  governor  is  what 
causes  the  trouble.  If  the  load  were  always  the  same 
and  the  steam  pressure  did  not  vary,  the  governor 
would  havie  nothing  to  do.  The  aim  of  a  dashpot  on 
the  governor  is  to  hold  it  practically  still  and  in  one 
plane  until  the  sudden  change  of  load  is  over. 

The  governor  assumes-  an  average  position  and 
stays  there,  changing  slightly  one  way  or  the  other. 
When  the  load  increases  the  engine  slows  down  and 
when  it  decreases  the  engine  speeds  up  again  and  if 
this  fluctuation  in  load  is  very  frequent  and  sudden, 
the  governor  stays  in  practically  the  same  position. 
When  the  change  is  great,  however,  the  governor 
will  move  after  a  very  short  space  of  time  and  take 
a  new  average  position.  It  is  not  only  possible,  but 
an  absolute  fact,  that  loads  may  vary  so  much  and 
so  sudden  that  a  governor,  no  matter  how  well  de- 
signed, cannot  follow  and  keep  up  with  the  changes. 

TTie  dashpot  often  makes  the  regulation  bad,  al- 
though its  very  purpose  is  to  make  the  governor  pay 
no  attention  to  anything,  but  a  considerable  change  in 
load.  The  amount  of  load  which  the  governor  will 
pass  unnoticed  depends  on  the  size  and  stiffness  of 
the  dashpot.  Usually  its  resistance  must  be  propor- 
tioned for  the  particular  load  it  is  to  care  for  and 
this  may  be  done  by  either  adding  thin  oil  to  thick  oil 
in  the  dashpot  cvlinder  or  by  regulating  the  openings 
in  the  dashpot  piston  which  are  for  that  purpose. 

The  friction  of  the  governor  really  acts  as  a  dash- 
pot,  as  it  tends  to  resist  motion,  but  it  should  not  be 
lost  sight  of  that  friction  does  not  make  a  good  dash- 
pot  as  it  is  always  changing  through  wear,  and  even 
with  no  wear  the  resistance  of  friction  would  never 
seem  to  be  twice  alike. 

When  a  man  is  holding  a  governor  back,  he  simply 
keeps  hold  until  the  load  comes  on  again  and  the 
engine  speeds  up,  but  the  governor  acts  in  a  quiet 
manner  because  the  man  is  usually  pushing  when  he 
should  be  pulling.  When  a  governor  is  about  to  raise, 
it  should  be  helped  and  not  hindered.  An  engine 
usually  gives  notice  of  its  intention  to  speed  up  when 


it  has  one  of  its  racing  moods  on  and  this  is  the  time 
to  take  hold  of  the  governor  rods  to  help  move  it  in 
the  right  direction,  or  in  the  direction  it  would  take 
if  it  could.  This  results  in  the  governor  being  right 
on  time  in  this  movement.  When  the  hand  is  placed 
on  the  governor  it  should  yield  if  it  is  done  right 
If  it  does  not  yield  it  is  evident  the  governor  is  try- 
ing to  go  the  other  way  and  it  is  time  to  stop  push- 
ing and  do  a  little  pulling.  When  the  engine  is  slow- 
ing down  the  operation  is  reversed  and  the  hand  ought 
to  pull  it  down  a  trifle.  Every  engineer  who  has  had 
experience  will  know  what  is  going  to  happen  when 
his  engines  get  in  such  a  mood  and  the  indications 
from  tiie  action  of  the  engine  shows  him  which  way 
the  governor  should  move. 

The  fact  that  he  can  help  his  engine  should  suggest 
that  a  remedy  is  possible.  As  a  usual  thing,  the 
governor  moves  hard  in  two  or  more  spots.  When 
uie  load  decreases  the  ^^vernor  speeds  up  but  does 
not  raise  until  the  engine  has  gained  quite  a  little 


SHOWING   THE   SPRING  WHICH   WAS   REMOVED. 


headway,  then  the  governor  operates  and  goes  too 
far,  in  fact  it  gets  so  much  momentimi  that  it  g^s 
up  past  the  spot  where  it  should  stop  due  to  its  own 
inertia.  This  makes  the  engine  lose  its  headway  be- 
cause it  gets  little  or  no  steam  for  three  or  four 
strokes,  while  the  load  is  on  just  the  same.  The  gov- 
ernor stays  up  in  this  high  position  until  its  we^t 
is  enough  to  overcome  the  resist^ce  of  the  sticlmig 
point  which  when  overcome  allows  the  governor  to 
drop  to  its  lowest  position,  and  then  the  operation  is 
gone  through  again. 

When  this  occurs  the  engineer  should  make  an  ex- 
amination, and  will  usually  find  that  the  trouble  lies 
in  something  which  binds  just  a  little  at  the  two 
extreme  points  of  the  governor  travel.  It  may  be  that 
pins  bind  when  the  lever  is  away  over  to  one  side  or 
a  cam  may  ride  up  on  a  high  spot.  With  the  high 
speed  engine  having  a  balance  valve  there  is  a  chance 
of  its  ridin|^  on  the  shoulder  at  the  end  of  its  travel. 

The  engine  oil  becomes  sticky  after  a  time  and  the 
amount  of  force  necessary  to  move  the  cam  when  dis- 
connected from  its  rod,  is  somewhat  surprisin|r  be- 
cause of  this.    In  such  a  case  a  special  light  oil  for 
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governor  gear  is  worth  trying,  but  sticking  points 
can  best  be  helped  with  a  file.  The  best  way  to  find 
sticking  points  is  to  make  a  spring  scale  and  move 
each  part  by  pulling  on  the  scale  through  the  whole 
length  of  its  travel.  If  the  pull  increases  three  or  four 
pounds,  it  is  evident  there  is  a  reason  for  it,  and  by 
making  a  sketch  and  marking  each  lever  with  the  force 
needed  to  move  it,  will  enable  the  engineer  to  tell 
where  the  friction  is  in  excess  of  what  it  should  be. 

A  peculiar  incident  came  to  my  attention  a  few 
days  ago.  It  was  the  case  of  a  Porter-Allen  engine 
equipped  of  course  with  the  regular  Porter-Allen  gov- 
ernor. This  governor  has  been  bothering  for  five 
years  or  more  and  while  the  engineer  is  a  worthy, 
competent  man  he  has  been  unable  to  remedy  the 
trouble,  although  he  has  tried  every  scheme  that  has 
presented  itself  to  him.  In  the  illustration  is  shown 
the  Porter- Allen  governor.  This  engine  is  direct  con- 
nected to  a  generator  and  pulls  on  an  average  about 
1,000  amperes.  The  engine  runs  at  a  speed 
of  250  revolutions  a  minute.  The  load  on  the  engine 
consists  of  lighting,  motors  and  elevators,  there  being 
four  of  the  Utter.  When  these  elevators  are  started 
the  sudden  load  is  not  met  quick  enough  by  the  ac- 
tion of  the  governor  and  consequently  the  voltage 
drops.  This  fluctuation  causes  tiie  lights  through- 
out the  building  to  dim  and  brighten  up  as  the  load 
changes,  in  fact  the  governor  did  not  govern.  A 
spring  was  placed  on  the  dashpot  rods  as  shown  and 
while  this  helped  matters  somewhat  it  was  far  from 
being  satisfactory.  On  other  occasions  this  spring  and 
the  spring  which  is  located  on  the  inside  of  the  dashpot 
were  removed,  but  the  engine  acted  so  much  worse 
that  it  was  not  deemed  safe  to  operate  it  in  this  way 
and  the  springs  were  put  back  in  place  again.  Sev- 
eral competent  engineers  had  been  invited  to  try  their 
skill  upon  the  governor  and  although  they  all  worked 
along  the  same  lines  as  the  engineer  in  charge,  none 
of  them  had  success  in  remedying  the  defect. 

This  is  the  way  matters  stood  until  a  few  days  ago 
when  one  of  the  firm  engineers  was  sent  for  and,  al- 
though the  governor  has  been  ben^ted  a  great  deal, 
it  is  not  yet  where  it  should  be  because  it  allows  the 
engine  to  speed  u^  when  the  load  is  light,  although 
governing  very  satisfactorily  while  the  load  is  normal. 
All  that  was  done  was  practically  the  same  as  had 
been  followed  by  other  engineers  who  had  undertaken 
the  job  of  fixing  the  governor,  that  is,  alteration  of  the 
spring.  In  this  case  the  outside  spring  was  discarded 
entirdy  and  the  spring  in  the  dashpot  was  removed 
and  a  heavier  one,  made  of  tempered  steel,  substituted 
in  its  place.  This  spring;  was  constructed  so  that  when 
the  governor  was  runnmg  in  its  regular  position  the 
spring  was  under  tension  of  so  many  pounds.  This 
tc^euer  with  moving  the  weight  further  out  on  the 
lever  were  the  only  dianges  made.  This  goes  to  show 
what  smaU  things  sometimes  cause  considerable  trou- 
ble, worry  and  annoyance. 

There  is  one  thing  that  should  be  noticed,  that  is, 
that  the  contrary  to  what  we  are  taught  and  led  to 
believe  was  employed  in  this  case,  as  the  governor 
should  alwa^  operate  free  with  nothing  to  retard  its 
motion,  while  we  see  here  that  the  spring,  placed 
in  the  dashpot  accomplishes  the  opposite  of  this  as 
it  retards  the  downward  movement  of  the  lever  and 
weight  '       W.  S.  Graves. 


Piston-rod  Packing. 

Editor  of  the  Engineers'  Review : 

Every  engineer  is  doubtless  aware  that  of  all  the 
engine  room  supplies  receiving  the  least  attention 
through  the  columns  of  engineering  journals  is  that 
of  piston  packing.  There  is  no  supply  which  receives 
more  condemnation  from  engineers,  or  more  energetic 
eflfort  on  the  part  of  the  manufacturer,  who  strives  to 
make  a  piston  packing  which  will  be  satisfactory  both 
as  to  wear  and  price. 

Piston  packing  is  a  necessity  which  was  bom  with 
the  introduction  of  steam  into  the  steam  cylinder  of 
an  engine  and  there  are  few  specialties  used  in  en- 
gineering practice  which  show  a  greater  diversity  of 
opinion  and  ideas  of  construction,  material  employed, 
or  the  way  in  which  they  are  arranged.  Yet  all  manu- 
facturers are  striving  to  reach  the  same  result,  econ- 
omy and  durability.  Times  have  changed  materially 
since  the  engineer  was  obliged  to  use  the  hemp  or 
flax  packing  for  about  every  conceivable  purpose  in 
the  engine  room.  These  changes  have  brought  a  de- 
mand for  a  rod  packing  which  will  fulfill  the  con- 
ditions imposed  by  high  piston  speed  and  high  steam 
pressure. 

Many  ideas  have  come  to  light  which  were  crude. 


SECTIONAL  VIEW  OF  HIGH  AND  tOW  PRESSURE  CYLINDER. 

but  nevertheless  useful.  Each  new  idea  has  served  its 
purpose,  if  only  to  show  the  necessity  of  overcoming 
a  weak  point.  The  engineer  at  the  present  time  is 
not  satisfied  with  the  conditions  of  the  past  and  the 
varying  conditions  under  which  packings  are  used. 

Much  trouble  could  be  avoided  in  regard  to  piston 
packing,  if  the  designers  of  steam  engines  would  com- 
bine and  adopt  a  general  rule  for  providing  stuffing- 
boxes  of  ample  size  and  depth,  giving  each  packing 
an  equal  advantage.  Every  engfineer  knows  that  the 
selection  of  packing  is  decided  upon  by  the  type  of 
engine  on  which  it  is  to  be  used.  He  must  learn  to 
know  the  difference  between  good  packing  and  the 
cheap  product  which  looks  nice  but  has  very  little 
wearing  qualities.  When  an  engineer  finds  that  a 
certain  packing  is  satisfactory  it  is  quite  difiicult  for 
anyone  to  convince  him  that  another  kind  is  better 
or  even  as  good. 

There  are  some  conditions  where  even  the  best  pack- 
ing fails  to  bring  about  satisfactory  results.  One  ex- 
ample is  in  the  stuffingfoox  of  some  tandem  com- 
pound engines.  Engineers  who  have  had  experience 
with  this  type  of  engine  have  doubtless  noticed  that 
the  stuffingbox  on  the  crank  end  of  the  cylinder  near- 
est the  crank  has  a  tendency  to  leak  steam  to  a  greater 
or  less  degree  and  doubtless  they  have  been  puzzled 
more  than  once  as  to  the  reason  for  it.  It  seems  al- 
most impossible  to  secure  a  packing  which  will  prevent 
this  leakage.  When  the  matter  is  once  taken  up  for 
investigation,  the  reason  of  a  leaking  stuflingbox  is 
quite  apparent. 
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The  illustration  shows  the  sectional  view  of  high 
and  low  pressure  cylinders  of  a  Corliss  engine  to- 
gether with  the  piston  and  rod  of  each.  As  a  general 
tiling  it  will  be  the  stuffingbox  B,  which  gives  the 
greater  amount  of  trouble  from  leaking  steam.  If 
the  cylinders  are  reversed  and  the  high  pressure  cylin- 
der is  next  to  the  crank,  the  result  is  just  the  same, 
the  same  difficulty  being  experienced  in  keeping  the 
piston-rod  tight. 

An  examination  of  the  pistons  of  such  engines  will 
show  that  in  the  cylinder,  whether  it  be  the  high  or  the 
low,  which  is  located  next  to  the  crank,  it  does  not  fill 
the  cylinders  as  close  as  it  might,  space  being  allowed 
for  a  free  and  easy  movement  of  the  piston.  The 
main  trouble  is  caused  from  this  condition  because 
this  allows  the  piston-rod  to  spring,  supporting  as  it 
does,  the  heavy  piston  of  that  cylinder,  the  rod  having 
practically  no  support  between  the  crosshead  and  the 
piston  of  the  low  pressure  cylinder  D. 

It  has  been  found  that  if  the  piston  of  the  cylinder 
D,  is  made  to  fit  snug,  or  nearly  so,  that  this  springing 
of  the  piston-rod  will  create  an  undesirable  knocking, 
which  would  doubtless  cause  the  ruin  of  the  cylinder 
in  a  short  time.  For  this  reason  the  piston  is  made 
smaller  than  that  in  the  head  end  cylinder  and  the 
knocking  is  avoided.  The  piston  rod  is  also  prevented 
from  becoming  crystalized  from  these  sharp  and  sud- 
den knocks.  This  springing  of  the  piston-rod  is  what 
makes  it  almost  impossible  to  keep  the  stuffingbox 
B,  tight.  Another  reason  is  because  the  stuffingbox 
clearance  is  more  than  in  the  average  stuffingbox  on 
a  single  cylinder  engine.  We  have  just  put  in  a  new 
kind  of  metallic  packing  in  the  crank  end  stuffing- 
box  of  our  engine  which  seems  to  be  doing  what  is 
claimed  for  it  and  we  are  awaiting  the  result  with 
considerable  interest  as  it  promises  to  be  a  packing 
which  will  fill  the  bill.  We  have  found  that  no  kind 
of  soft  packing  that  we  have  been  able  to  buy  as  yet 
will  keep  the  stuffingbox  tight  and  at  the  same  time 
keep  the  cost  of  packing  anywhere  within  reasonable 
bounds.  A.  E.  Akers. 


'Be  Honest. 
Editor  of  the  Engineers'  Review : 

I  notice  a  great  deal  of  difference  of  opinions  ex- 
pressed in  the  Review  in  regard  to  deception  in  en- 
gineering and  I  for  another  do  not  think  any  form  of 
deception  in  the  business  is  right.  Deception  is  deceit 
any  way  you  look  at  it  and  most  of  the  human  race 
detests  deceit.  In  every  case  there  is  some  honest 
way  of  getting  out  without  any  deception  on  your  part. 
Tell  the  truth  about  all  things  and  then  if  the  proprie- 
tor or  the  man  higher  than  you  cannot  comprehend,  it 
is  his  business  and  not  yours.  If  you  have  fulfilled 
your  duty  you  are  not  to  blame.         John  L.  Rucker. 

Don't  Deceive. 

Editor  of  the  Engineers'  Review: 

The  writer  has  carefully  read  the  many  letters  in  the 
Review's  columns  on  the  subject  of  deception  in  engi- 
neering practice.  We  are  credited,  by  the  majority 
of  our  fellow  men,  as  a  class  of  intelligent,  studious 
workers,  and  if  we  wish  to  merit  a  continuance  of 
the  good  opinion  of  the  public,  we  must  certainly  re- 
main strictly  honest  in  our  practice.  There  may  be 
cases  where  it  might  be  admissible  to  deceive  the  fac- 
tory hands,  as  to  steam  pressure,  temperature,  etc., 


but  the  employer  has  a  right  to  know  what  is  going  on 
and  should  be  taken  into  our  confidence.  In  one 
particular  should  we  be  careful,  and  that  is  in  writing 
articles  for  the  Idea  Exchange.  The  Review  seems 
to  be  particularly  fortunate  in  keeping  up  the  character 
of  this  department.  Some  papers,  however,  permit  ar- 
ticles to  be  published  describing  apparatus  that  exists 
only  in  the  fertile  brain  of  the  writer,  who  is  writing 
for  so  much  per  column,  and  who  does  not  care  if  his 
scheme  works  out  or  not.  Some  one  will  try  these 
"  fakes  "  and  disappointment  is  the  inevitable  result 
This  breeds  a  lack  of  confidence  which  results  in  many 
really  valuable  hints  being  disregarded.  An  editor 
must  have  a  head  longer  than  a  hoe  handle  to  dis- 
criminate between  the  articles,  judging  whether  they 
are  the  result  of  patient  experiment  and  actual  trial 
or  simply  "  deception."  Do  you  see  the  drift  of  this, 
boys?  The  success  of  the  Review,  which  mirrors  in 
a  large  degree  the  success  of  our  profession,  was  cer- 
tainly not  obtained  by  deception.  Confidence  in  our- 
selves which  is  closely  allied  to  self  deception,  must 
not  be  confounded  with  it.  Self  deception  is  some 
times  the  most  dangerous  of  all  forms  of  this  evil. 
Let  us,  at  least,  eliminate  all  forms  of  deception  from 
the  columns  of  our  engineering  journals. 

Engineer. 


Deception. 

Editor  of  the  Engineers'  Review : 

I  have  been  reading  the  articles  that  appeared  in  the 
magazine,  under  the  heading  of  Deception. 

I  was  employed  in  a  large  steel  plant  when  I  dis- 
covered an  attempt  at  deception  which  might  have  re- 
sulted disastrously  to  some  of  the  men  in  the  engine 
room.  It  happened  like  this:  A  250-horsepower  Ball 
engine  had  been  keyed  up  during  the  day,  and  the 
night  man,  not  aware  the  engine  had  been  shut  down, 
took  no  more  than  usual  notice  of  it.  The  eng^ine 
(which,  by  the  way,  was  an  enclosed  type  running  in 
oil)  became  extremely  hot  on  the  glides,  which  were 
cast  on  the  engine  frame ;  the  engineer  slowed  down  so 
that  the  engine  was  just  turning  over  when  he  notified 
the  chief  engineer,  who  seized  a  cold  water  hose  and 
turned  it  on  the  guides  and  cracked  the  upper  one  by 
the  sudden  contraction.  He  then  endeavored  to  cover 
up  the  crack  by  filling  it  with  cable  dressing  so  the 
master  mechanic  could  not  discover  the  break. 

The  chief  engineer's  idea  was  to  let  it  break  on  the 
other  man's  shift. 

Such  deception  is  very  dangerous,  and  is  only  done 
by  a  coward  and  a  sneak.  Such  practice  should  not  be 
tolerated  at  any  cost  and  cannot  be  too  strongly  con- 
demned. Martin  Roskav. 


Does  Not  Have  to  Deceive. 

Editor  of  the  Engineers'  Review: 

I  see  in  the  Review  that  the  engineers  are  talking  of 
deception.  I  do  not  think  deception  is  right,  but  I 
don't  say  we  are  all  clear.  I  am  working  for  a  man 
who  is  an  expert  boiler  and  engine  man  and  I  don't 
have  to  stoop  to  deception.  I  have  worked  for  men 
who  knew  little  about  engines  or  boilers  who  I  may 
have  deceived  some. 

When  it  comes  to  using  hard  or  steel  plugs  for  safe- 
ty plugs  that  is  going  a  little  too  far. 

S.  H.  Hawkins. 
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Valve  Connections. 


Editor  of  tiw  Engineers'  Review : 

The  letter  by.  "Turbino"  in  the  April  issue,  asks  for 
criticisms  on  tne  plan  of  piping  shown  in  the  illustra- 
tion, where  the  valve  connection  form  a  pocket  in 
both  instances.  I  do  not  favor  either  method  of  pip- 
ing. In  the  cc«mection  made  as  shown  by  the  heavy 
lines,  a  pocket  may  be  formed.  In  the  instance  of  the 
dotted  line  a  bad  pocket  is  formed,  because  the  water 
of  condensation  will  settle  between  the  valves  and  the 
tee  connecting  with  .the  dome,  until  a  sufficient  quan- 
tity has  been  stored  to  be  raised  by  the  steam  as  it 
passes  on  to  the  engine. 

A  better  way  would  have  been  to  have  turned 
the  valve  at  right  angles  to  its  present  position  as 
shown  by  the  heavy  dotted  lines  and  have  the  pipe  run 
at  right  angles  to  the  pipe  B,  the  heavy  dotted  lines 


WHICH  WAY  SHALL  THE  VALVB  BE  TURNED? 

showing  the  flange  which  should  connect  with  the 
flange  on  the  steam  pipe.  In  this  way  the  formation 
of  a  pocket  would  be  avoided  and  one  elbow,  at  least, 
would  be  eliminated  from  the  pipe  line. 

As  to  the  method  of  connecting  several  safety  valves 
to  one  escape  pipe  "Turbino"  wants  to  know  if  boiler 
insurance  inspectors  do  not  notice  such  arrangements. 
It  is  certainly  bad  practice,  and  it  does  not  seem  that 
an  engineer  should  wait  until  an  inspector  came  around 
and  condemned  the  arrangement  before  changing  it. 
If  the  pipe  connecting  the  different  safety  valves  is  of 
such  an  area  as  to  be  capable  of  handling  all  the 
steam  that  could  possibly  blow  from  all  of  the  safety 
valves  at  once,  the  arrangement  might  be  considered 
all  right,  but  it  does  not  appear  that  such  is  the  case 
and  it  is  very  doubtful  if  it  is.  A.  E.  Ludlow. 


Pipe  Repairs. 


Editor  of  the  Engineers'  Review: 

The  experiences  of  others  related  in  the  Review 
has  been  very' interesting  to  me,  and  I  desire  to  fur- 
nish a  little  to  the  general  fund  of  information  along 
with  others. 

Perhaps  the  manner  in  which  I  overcame  a  difficulty 
in  a  piece  of  piping  will  be  of  interest  to  the  readers, 
especially  to  those  who  are  located  at  a  distance  from 
a.  machine  shop  or  placed  where  pipe  fittings  cannot  be 
obtained  easily.  In  this  case  the  pipe  A,  Fig.  i,  de- 
veloped a  leak  at  the  point  where  it  entered  the 
coupling  B.  There  was  no  union  about  the  place  and 
-.-the  pipe  had  to  be  used  all  the  time. 

After  takiim^  die  pipe  out  and  laying  out  another 


the  same  length,  I  cut  a  long  thread  on  one  end,  while 
the  other  was  threaded  as  usual.  The  long  thread  was 
screwed  into  the  coupling  as  far  as  it  was  necessary 
by  springing  the  pipe  sidewise  in  order  to  allow  the 
end  C,  to  face  the  elbow.  It  was  then  screwed  into  it 
by  back  turning  on  the  pipe  until  the  joint  C,  was 
tight.  Then  the  nut,  which  was  made  out  of  a  coup- 
ling sawed  in  two  and  the  ends  filed  square,  which 
had  been  placed  on  the  pipe  A  before  it  had  been 
screwed   into   the   coupling,   was   screwed   up   tight 
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FIG.    1.     LONG   THREAD   JOINT. 


against  asbestos  wicking  which  had  been  wound  in 
between  the  coupling  and  the  nut. 

Another  way  to  have  fixed  such  a  pipe  would  have 
been  to  have  put  a  right  and  left  hand  coupling  at  B, 
threading  the  pipe  right  and  left  hand.  This  could 
not  have  been  done  in  this  case  as  the  elbow  C,  was 
against  a  stone  foundation  and  would  not  spring 
enough  to  allow  the  pipe  being  sprung  in  between -the 
elbow  and  the  coupling.  Neither  would  the  pipe  run- 
ning in  the  other  direction  give  any,  so  it  is  evident 
that  the  right  and  left  hand  thread  could  not  have 
been  used. 

Fig.  2  is  another  instance  in  which  the  same  method 
was  used  in  making  a  joint  where  it  was  impossible 
to  get  the  proper  fittings  to  work  with.  In  this  in- 
stance the  pipe  fitted  into  a  flange  coupling  on  one  end 
and  into  a  tee  on  the  other.  I  have  found  this  method 
of  repairing  pipes  to  be  of  great  value  to  me  in  several 
plants. 

The  letter  by  "Saw  Mill,"  page  17,  of  the  March 
issue,  relative  to  the  handhole  plates  on  boilers  and  the 
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FIG.  2.    ANOTHER  WAY  OF  USING  THE  LONG  THREAD. 


trouble  he  has  experienced  regarding  the  threads  of 
the  studs  burning  fast  to  the  nut,  reminds  me  of  the 
trouble  I  used  to  have  with  the  same  thing.  I  over- 
came the  difficulty  by  mixing  a  thick  paste  of  ground 
asbestos  and  water,  and  plastering  it  over  the  nut  and 
thread  of  the  stud.  The  asbestos  was  secured  in  place 
by  wire  to  prevent  its  falling  off  after  the  fires  had 
been  started.  This  method  prevented  the  nut  from 
burning  onto  the  stud,  and  unless  I  neglected  to  wipe 
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the  stud  with  graphite  and  oil,  there  was  little  trouble 
about  the  nut  starting  when  I  wanted  it  to. 

I  have  had  cases  before  trying  this  method  of  pro- 
tecting the  nut,  where  it  was  necessary  to  split  the  nut 
in  order  to  remove  it.  I  have  known  of  engineers 
twisting  the  stud  off  rather  than  be  bothered  with 
trying  to  remove  the  nut  without  hurting  the  thread. 
Of  course  they  had  an  extra  plate  on  hand  and  were 
not  delayed  while  a  new  stud  was  being  placed  in  the 
old  plate.  W.  B.  Rudd. 


Firing  Necessary  to  Success. 

Editor  of  the  Engineers'  Review : 

I  never  attempted  to  write  for  any  of  the  engineering 
journals,  althopgh  I  have  often  been  tempted.  I 
yielded  to  the  temptation  when  I  read  P.  F.  Turner's 
letter  on  "Gear  Grease."  Mr.  Turner  is  right  when  he 
says  a  gear  will  last  longer  without  grease  than  with 
it.  I  have  had  a  number  of  years'  experience  with 
traction  engines,  and  have  tried  different  kinds  of 
grease.  I  have  lubricated  one  side  well  and  run  the 
other  side  without  any  grease,  and  I  am  convinced  the 
best  results  are  obtained-  from  using  no  grease  at  all. 
If  I  were  to  use  lubricants  I  would  use  a  good  grade 
of  cylinder  oil. 

Grease  will  collect  dirt  and  grit  and  fill  up  between 
the  teeth,  making  the  gears  run  hard. 

Edward  C.  Kennedy  is  O.  K.  on  the  shaking  grate. 
According  to  my  opinion  they  are  the  only  grates  to 
use.  All  a  fireman  has  to  do,  is  to  use  them  as  they 
were  intended,  to  shake  out  the  ashes  and  clinkers,  and 
not  the  fire  and  coal. 

I  see  "Whiskers"  has  quite  an  elevated  opinion  of  his 
ability  as  a  fireman.  I  think  I  can  fire  a  little  myself, 
but  I  can't  fire  without  making  smoke,  although  by 
taking  pains,  excessive  smoke  can  be  prevented.  I 
think  the  reason  why  W.  E.  S.  can't  see  any  smoke 
from  his  boilers  when  they  are  in  use,  is  because  he  is 
in  the  engine  room  and  can't  see  the  top  of  the  smoke 
stack.  I  have  never  seen  the  stack  yet  that  did  not 
throw  out  some  smoke,  no  matter  how  the  boilers  were 
fired. 

In  T.  E.  C.'s  letter  it  is  hard  to  tell  just  what  he 
thinks  in  regard  to  the  necessary  experience  required 
of  a  man  to  act  as  a  fireman,  in  order  to  be  a  successful 
engineer.  He  thinks  a  man  will  make  a  better  engineer 
by  saving  firing  expenses,  and  he  winds  up  by  saying 
that  it  is  not  necessary  for  a  man  to  be  a  fireman  to  be 
successful.  I  can  as  well  believe  that  a  man  can  be- 
come a  college  graduate  without  first  learning  his 
A  B  C's,  as  to  believe  that  a  man  can  become  a  success- 
ful engineer  without  having  had  experience  as  a  fire- 
man. The  boilers  are  the  lungs  of  the  steam  plant 
(so  to  speak),  and  if  the  fires  are  not  kept  in  the  proper 
shape  and  the  necessary  pressure  in  the  boilers,  I  would 
like  to  know  how  T.  F2.  C.  is  going  to  keep  his  engines 
going.  He  may  study  the  ])rinciple  of  firing  until  he 
is  gray  headed,  but  he  can't  step  down  in  the  boiler 
room  and  force  a  boiler  without  experience. 

The  chief  engineer  has  charge  of  all  those  under 
him,  fireman  included,  and  what  they  lack  in  knowledge 
he  is  supposed  to  supply.  If  the  firemen  don't  know 
how  to  fire  with  economy  and  keej)  their  fires  in  proper 
shape  to  hold  steam.  I  can't  see  how  the  engineer  is 
going  to  show  them,  if  he  doesn't  know  how  himself. 
I  have  worked  with  this  kind  of  chief  engineers,  and  I 


know  that  my  experience  as  a  fireman  has  saved  us 
more  than  one  shut  down. 

I  don't  think  there  are  very  many  machinists  who 
make  successful  engineers.  The  worst  failures  I  have 
even  known  were  men  that  served  their  time  as  ma- 
chinists. In  my  opinion  life  is  too  short  for  the  aver- 
age man  to  master  two  trades.  I  have  worked  at  the 
business  for  20  years  and  by  the  time  I  have  mastered 
the  engineering  profession,  I  don't  think  I  will  have 
any  time  to  learn  the  machinist  trade.  The  engineer 
'who  tries  to  do  his  own  repairing  necessarily  neglects 
something  else.  .  Slim  Jim. 


A  Belt  Clamp. 

Editor  of  the  Engineers'  Review : 

The  accompanying  illustration  shows  a  simple  belt 
clamp,  and  about  as  convenient  a  one  as  I  have  ever 
seen.  The  dimensions  given  are  for  nothing  over  a 
12-inch  belt.  The  clamp  is  made  of  yi-inch  by  2-inch 
iron  for  belts  not  larger  than  i2-inch  in  width  and 
^-inch  thick.  If  larger  belts  are  to  be  clamped  the 
dimensions  of  the  material  must  be  increased  accord- 
ingly.   The  side  bolts  are  of  %-inch  stock  and  24 


BELT  CL.\MP. 

inches  long.  The  bolts  clamping  the  cross  pieces  are 
made  of  J4-inch  stock  and  are  2>'2  inches  long.  They 
should  have  square  heads. 

To  take  the  clamp  off.  slacken  up  on  the  long  bolts 
and  then  on  the  small  bolts,  and  take  two  of  them  out. 
When  a  larger  belt  is  to  be  clamped,  the  above  clamp 
would  not  be  large  enough  as  the  cross  pieces  would 
probably  spring  in  the  center  and  allow  the  belt  to 
slip.  New  Beginner. 

Thinks  it  Foolish  Stuff. 

Editor  of  the  Engineers'  Review : 

I  wish  you  would  discontinue  sending  the  En- 
gineers' Review  as  I  do  not  want  it,  as  it  is  all  made 
up  by  the  editor,  someone  who  knows  nothing  about 
engines  or  boilers.  That  can  be  s^en  by  such  foolish 
stuff  as  will  be  shown  by  the  letter  which  I  enclose. 
(The  letter  enclosed  was  one  clipped  from  the  Re- 
view, entitled,  "Experience  with  Water  Tube  Boil- 
ers," and  will  be  found  on  page  13  of  the  January 
issue.)  Any  man  with  half  brains  knows  that  the 
water  leg  of  a  water  tube  boiler  cannot  be  stopped  up 
as  the  letter  says,  as  the  back  side  of  a  water  leg  has 
no  ground  joints  and  the  castings  are  very  rough, 
just  as  they  come  out  of  the  sand. 

I  have  two  water  tube  boilers,  a  Babcock  and  Wil- 
cox and  a  Root,  and  it  I  find  one  leaking  my  heltjer 
and  I  take  the  old  tube  out  and  send  for  a  boiler- 
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maker,  and  as  we  keep  a  few  tubes  on  hand  we  are  all 
ready  for  him  when  he  gets  here.  In  three  hours,  all 
told,  the  boiler  will  be  as  good  as  new  and  tested  with 
100  pounds  water  pressure,  so  you  can  see  newspaper 
talk  does  not  go  with  me.  I  do  not  know  it  all  and 
I  never  claimed  to,  so  please  discontinue  my  journal, 
as  I  cannot  afford  the  price.  Philip  Dase. 


[We  feel  that  we  owe  our  readers  in  general  and 
the  many  intelligent  engineers  who  have  contributed 
to  this  department  an  apology  for  publishing  the 
above  letter.  We  would  ignore  it  entirely  were  it  not 
for  the  fact  that  Mr.  Dase  doubts  the  veracity  of  one 
of  our  contributors  who  is  entitled  to  some  considera- 
tion. 

Mr.  Dase  very  modestly  confesses  that  he  does  not 
know  it  all.  But  is  his  confession  necessary?  En- 
gineers who  are  familiar  with  the  different  types  of 
water  tube  boilers  need  not  be  told  that.  It  is  self- 
evident. 

As  Mr.  Dase  mentions  the  B.  &  W.  boiler,  we  think 
it  fitting  to  state  that  the  operation  mentioned  by  Mr. 
Privott  can  be  performed  on  one  of  the  types  of  that 
very  boiler.  Perhaps  Mr.  Dase  did  not  know  that  all 
B.  &  W.  boilers  are  not  built  alike  and  that  the  various 
other  makes  of  water  tube  boilers  are  not  patterned 
after  the  Root  or  the  type  of  B.  &  W.  that  he  oper- 
ates. 

That  part  of  his  lettet  in  which  he  states  that  all  the 
letters  in  this  department  are  written  by  one  man, 
would  be  amusing  were  it  not  a  pitiful  exhibition  of 
his  ignorance,  and  a  reflection  upon  his  own  ability 
and  engineering  knowledge. 

We  are  sure  that  none  of  our  contributors,  most  of 
whom  are  men  of  wide  experience  and  occupy  posi- 
tions of  trust  and  responsibility,  will  feel  aggrieved 
at  any  of  Mr.  Dase's  statements. 

Any  engineer  wishing  more  information  regarding; 
the  letter  entitled  "Experience  with  Water  Tube 
Boilers"  can  address  Mr.  V.  V.  Privott.  Lexington, 
X.  C— Editor.] 


The  Efficiency  of  Boiler  Joints. 

Editor  of  the  Engineers'  Review : 

The  recent  explosion  of  a  boiler  in  Massachusetts 
brings  up  the  question  of  the  strength  of  boiler  seams 
when  they  are  not  weakened  by  cracks  or  other  defects. 
I  presume  there  are  at  least  a  few  readers  of  the  Re- 
view who  are  not  familiar  with  the  methods  used  in 
computing  the  strength  of  a  boiler  seam.  It  is  not  only 
interesting  to  ascertain  the  percentage  of  strength  of  a 
seam,  but  many  times  it  will  show  whether  it  is  safe  to 
operate  a  boiler  at  a  certain  pressure.  The  boilers 
which  I  have  charge  of  are  triple  riveted  seams  of  the 
butt  joint  type  with  inside  and  outside  straps.  The 
boilers  are  66  inches  in  diameter,  thickness  of  .shell 
■^-inch,  having  a  tensile  strength  of  60.000  pounds. 
The  diameter  of  the  rivets  are  7/^-inch,  and  the  rivet 
holes  are  ijj-inch  pitch.  The  pitch  of  the  rivets  in  the 
outside  row  is  7J4  inches. 

There  are  two  ways  of  figuring  the  efficiency  of  such 
a  joint.  The  first  is  to  determine  the  strength  of  the 
net  section  of  the  plate  between  the  rivet  hole  which 
will  be  7>4  minus  jf  =  6t\.  &^  x  t%  =  2.76  square 
inches  of  metal  in  the  net  section  of  the  plate.  If  the 
metal  has  a  tensile  strength  of  60,000  pounds,  we  have 


60,000  x  2.76  :=  165,600  pounds  tensile  strength  of 
the  net  section  of  the  plate.  The  strength  of  the  orig- 
inal plate  corresponding  to  the  above  will  figure  out 
7/4  X  tV  =  3- 17  square  inches  section  of  the  original 
plate.  At  60.000  pounds  tensile  strength,  the  result 
would  be  60,000  X  3.17  =  190,200  pounds,  the  strength 
of  the  original  plate.  Dividing  165,600  by  190,260  = 
87  per  cent  as  the  efficiency  of  the  joint  by  the  above 
calculation. 

Another  way  to  figure  the  efficiency  is  that  calculated 
upon  the  basis  of  the  strength  of  the  rivets  to  resist 
shearing.  Such  a  joint  gives  a  unit  section  contain- 
ing 4  rivets  in  double  shear  and  one  rivet  in  single 
shear.  The  rivets  when  properly  set  and  filling  the 
hole  have  a  diameter  of  iJ  inch  corresponding  to  an 
area  of  .69  square  inch.  The  total  shearing  surface 
will  then  be  .69  x  9  =  6.21  square  inches.  A  safe 
shearing  strength  of  rivets  has  been  estimated  as  38,000 
pounds  to  the  square  inch.  This  would  give  235,980 
as  a  total  shearing  strength  of  the  rivets  in  the  portion 
of  the  joint  having  a  length  7'4  inches  equal  to  the 
pitch  in  the  outside  row  of  rivets.  When  this  is  com- 
pared with  the  strength  of  the  solid  plate  as  calculated 
above,  it  would  seem  that  the  rivets  are  stronger  than 
the  solid  plate,  and  consequently  stronger  than  the  net 
section  of  the  plate  between  the  rivet  hole  in  the  outer 
row,  therefore  the  plate  is  the  weaker  point  and  should 
be  used  in  computing  the  efficiency.  For  this  reason  it 
will  be  seen  that  the  joint  would  have  an  efficiency  of 
87  per  cent.  This  may  be  a  surprise  to  some  to  know 
that  the  rivets  are  of  a  greater  strength  than  the  solid 
plate,  but  such  is  the  case.  This  is  also  evident  from 
the  photograph.  No.  3,  shown  on  page  45  of  the  April 
issue,  where  it  will  be  seen  that  the  rivets  have  held  in 
the  longitudinal  joint,  while  the  plate  gave  way. 

I.  G.  Manley. 


Handling  Boilers. 

Editor  of  the  Engineers'  Review : 

The  article  describing  the  giving  away  of  the  bagged 
plate  of  a  boiler  recently,  opens  up  a  wide  field  for 
discussion  pertaming  to  the  license  law  of  engineers 
and  ought  to  convince  every  engineer  that  a  license  is 
a  necessity. 

I  am  not  writing  this  to  condemn  inspectors  or  criti- 
cise their  work.  There  is  no  doubt  but  what  they  are 
doing  a  great  deal  of  good,  and  many  times  force  the 
owners  of  steam  plants  to  make  repairs  that  never 
would  be  made  otherwise. 

There  are  some  men  capable  of  handling  boilers  who 
could  not  pass  the  examination,  because  they  are  un- 
able to  express  what  they  do  really  know,  but  they  are 
few  compared  to  the  many  who  are  wholly  unfit  to 
bear  the  name  of  engineer.  There  are  some  that  are 
good  men  with  an  engine  who  know  nothing  about  the 
care  of  a  Iv.iiler.  and  that  is  why  I  claim  all  men  should 
be  licensed.  For  instance  if  the  chief  should  be  a  man 
of  this  sort  and  the  fireman  know  nothing  about  a 
boiler  only  what  his  superior  told  him,  and  there  are 
hundreds  like  this,  there  would  be  trouble  sooner  or 
later. 

Let  me  cite  an  instance  of  incompetence.  Boiler 
Xo.  I  was  under  steam  and  it  was  desired  to  cut  in 
boiler  Xo.  2.  \  fire  was  started  and  after  the  chief 
had  told  the  fireman  of  the  danger  of  cutting  in.  he 
was  convinced  that  the  fireman  was  not  used  to  such 
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work  and  told  him  to  leave  it  and  he  would  do  it.  A 
few  hours  afterward  stepping  into  the  boiler  room  to 
see  how  things  were  coming  on,  he  found  the  safety 
valve  of  No.  2,  just  rising  steam  at  100  pounds  and 
No.  I  at  65  pounds  with  the  fireman  coming  from  the 
top  of  the  boilers  where  he  had  been  cutting  them 
together  with  this  remark,  "I  tried  to  catch  her  before 
she  blew  off,  but  couldn't."  I  would  like  every  en- 
gineer and  fireman  who  reads  this  to  ask  himself  if  he 
would  be  willing  to  go  up  on  top  of  the  boiler  carrying 
100  pounds  of  steam  and  throw  an  8-inch  valve  wide 
open  into  a  boiler  carrying  only  65  pounds,  and  yet  this 
man  did,  and  with  no  bad  results.  Don't  misunder- 
stand me  in  this,  I  don't  mean  that  this  could  not_be 
done,  even  with  safety,  providing  it  is  done  carefully, 
but  never  open  hastily  any  valve  leading  from  a  boiler. 

M.  E.  Webber. 


»! 


Homemade  Whistle. 


Editor  of  the  Engineers'  Review : 

In  one  plant  where  I  worked  we  had  no  whistle 
and  consequently  there  was  no  general  way  of  notify- 
ing the  workmen  when  to  begin  or  leave  off  work. 

The  machinery  was  often  left  on  when  shutting 
down,  thus  making  it  hard  for  the  engine,  when  it 
came  time  to  start,  to  get  over  the  center  without  giv- 
ing it  an  excessive  amount  of  steam.  I  found  in  the 
repair  shop  a  piece  of  4-inch  brass  pipe  i  foot  long,, 
and  constructed  a  whistle  as  shown  in  Figs,  i  and  2. 
A  center  piece  A  shown  between  the  two  whistle 
sketches,  was  turned  out  of  a  piece  of  brass  and  three 
holes  drilled  in  it  as  shown.  The  disk  was  fitted  into  the 
whistle,  as  shown  at  B,  Fig.  i .  Pins  were  run  through 
corresponding  holes  in  the  tube  to  those  in  the  disk, 
which  were  then  cut  off  even  with  the  outside  of  the 
pipe  and  firmly  soldered.    Three  sides  of  the  disk  had 


FIG.    1.     SECTIONAL    VIEW.       FIG.  2.     WHISTLE  COMPLETE. 

previously  been  filed  away  as  shown  at  C,  D  and  E,  to 
provide  for  steam  passages.  Above  these  passages, 
and  in  line  with  them,  three  rectangular  holes  were 
filed,  as  shown  at  F ,  G,  in  the  brass  pipe  or  whistle 
body.  On  the  upper  side,  the  edges  were  filed  down 
as  at  H,  thus  forming  a  sharp  lip.  Round  disks  were 
fitted  to  the  top  and  bottom  of  the  pipe  as  shown,  the 
bottom  one  being  drilled  and  tapped  for  the  steam 
pipe  /,.  This  made  a  very  good  whistle  that  could 
be  heard,  even  if  it  wasn't  up  to  date. 

D.  O.  Crawford. 


Thinks  Air  Caused  the  Bulge. 

Editor  of  the  Engineers'  Review : 

On  page  29  of  the  March  number  of  the  Engineer's 
Review,  F.  H.  asked  for  the  cause  of  the  bulge  on  die 
top  of  his  mud  drum.  I  think  the  cause  is  air  collect- 
ing, which  forms  a  pocket  and  so  prevents  the  water 
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WHAT  CAUSED  THE  BULGE? 

from  coming  in  contact  with  the  plate.  It  probably 
came  in  with  the  feed  water.  It  is  evident  that  some- 
thing must  be  done  immediately  as  the  pocket  will 
grow.  C.  E.  Borne. 


Boiler  Inspection. 


Editor  of  the  Engineers'  Review : 

From  what  I  can  judge  from  the  letters  written  by 
engineers  and  published  in  our  old  favorite,  the  Review, 
not  much  is  heard  from  this  part  of  the  wild  and  woolly 
west. 

In  the  February  number  of  the  Review  quite  an  ex- 
tended article  was  published  on  the  letting  go  of  a  bag 
in  a  patch  on  a  boiler  located  in  Qeveland,  Ohio, 
which  resulted  in  the  loss  of  two  lives.  The  matter 
was  also  taken  up  editorially. 

In  my  opinion  the  editor  is  somewhat  at  fault  in 
criticising  the  boiler  insurance  inspector  so  severely  in 
this  case,  as  this  bag  developed  in  the  patch  after  his 
inspection,  and  if  he  or  his  company  were  not  notified 
they  would  have  not  been  the  wiser  until  the  next  in- 
spection, if  the  bag  had  held  that  long,  which  un- 
fortunately it  did  not. 

Boiler  insurance  inspectors  are  often  lax  in  their 
duty  in  many  cases,  I  will  concede,  and  in  my  ex- 
perience I  have  known  them,  time  after  time,  to  visit 
plants  where  I  was  in  charge,  make  an  external  inspec- 
tion, maybe  test  the  gage  and  maybe  not,  make  a  few 
inquiries  and  go  away  not  to  return  for  another  three 
months.  I  believe  that  inspectors  knowing  the  char- 
acter and  ability  of  an  engineer  depend  a  great  deal, 
in  fact  more  than  they  ought  on  him,  expecting  in- 
formation from  him  if  everything  is  not  working 
properly.  Every  engineer  in  diarge  of  insured  boilers, 
if  he  does  not  feel  secure,  should  call  for  a  thorough 
inspection  on  the  next  visit  of  the  inspector,  and  there 
is  no  question  but  that  it  will  be  made. 

In  the  case  of  the  Vulcan  Building  boiler,  the  patch 
bagged  after  the  visit  of  the  inspector,  and  was  not 
reported,  I  presume,  and  the  engineer  probably  would 
not  ask  his  employers  for  a  shut  down  of  that  boiler  for 
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IT  patch,  fearing  the  loss  of  his  position,  if  he  re- 
to.  keep  a  fire  under  it  in  that  condition.  Em- 
rs  as  a  general  rule,  don't  hesitate  long  between 
ling  the  safety  of  employees  and  an  increase  in 
!tbook.  They  take  the  pocketbook. 
;  consider  the  engineer  at  fault  and  believe  him 
nsible  for  the  loss  of  those  two  lives.  The  minute 
ag  was  discovered  in  the  patch  he  should  have 
ed  the  fire  pulled  and  the  boiler  cut  out  and  re- 
d  it  to  his  employers,  refusing  to  put  it  in  service 
a  new  patch  was  put  on,  and  if  they  saw  fit  to 
im  he  could  leave  such  a  murderous  outfit,  know- 
le  had  done  his  duty,  even  if  it  did  cost  him  his 
on.  Better  lose  a  thousand  positions  for  doing 
duty  in  such  cases  than  to  cause  the  loss  of  one 
irough  failure  to  take  proper  precaution  to  guard 
ji  safety.  Minn.  Chief, 

was  not  the  intention  of  the  editor  in  the  editorial 
ioned  to  score  the  boiler  inspector  because  of  the 
although  the  bag  was  present  upon  his  last  visit 
e  boiler  room  when  the  boiler  was  under  repair, 
was  told  the  editor  by  one  of  the  firemen.  The 
ism  we  had  to  offer  was  that  nearly  a  year  had 
;d  after  the  inspector  had  recommended  that  the 
•  be  retubed,  before  it  was  done,  which  was  only 
;  two  weeks  before  the  bag  gave  out.  We  do  not 
ier  the  engineer  to  Wame,  considering  the  fact 
le  was  new  to  the  plant  and  had  plenty  of  trouble 
ag  it  running  at  all.  It  is  quite  likely  that  a  piece 
aste  was  left  in  the  boiler  by  the  boiler  maker 
I  was  not  removed  when  the  boiler  was  closed, 
ausing  the  already  bagged  plate  to  bag  more,  re- 
g  in  the  accident.     [Editor.] 


Boiler  Inspection. 


r  of  the  Engineers'  Review: 
ave  read  with  much  interest  your  article,  as  well 
ur  editorial  in  a  recent  issue,  concerning  the  acci- 
to  the  steam  boiler  in  the  Vulcan  building,  Cleve- 
Ohio. 

is  evident  from  the  facts  you  quote  that  the 
s  were  being  operated  in  an  apparently  unsafe 
tion,  and  undoubtedly  the  authorities  will  be  able 
ice  the  blame  on  the  right  parties, 
u  take  the  opportunity  in  your  articles  to  censor 
oiler  inspectors,  notablv  so,  the  inspectors  em- 
d  by  the  insurance  company.  Being  employed  in 
apacity  of  an  inspector  myself  by  one  of  the 
inent  insurance  companies,  I  desire  to  express 
lews  on  the  subject. 

is  evident  that  the  boiler  in  question  was  patched 
:ly  over  the  fire.  The  patch  having  become 
:d  from  deposit  collecting  over  it,  the  pressure 
00  much  for  it  to  withstand,  and  consequently  it 
jo"  with  fatal  results.  Personally,  I  have  never 
ated  patching,  and  where  patches  are  employed  I 
rs  advise  the  substitution  of  an  entire  new  sheet 
place  it,  providing  the  condition  of  the  boiler  in 
al  will  warrant  this  expense,  if  not  I  reduce  the 
ing  pressure  commensurate,  with  existing  condi- 
Invariably  this  plan  meets  with  vigorous  pro- 
from  the  owners,  resulting  in  considerable  cor- 
ndence  between  the  owners,  the  insurance  com- 
and  the  inspector.  If  the  inspector  "stands  pat" 
gh  all  of  this  fusillade  of  paper  bullets,  the 
es  are  the  insurance  is  cancelled.     Then  in  all 


probability  some  minor  repairs  are  made  and  later  on 
some  "special"  agent  is  sent  from  another  insurance 
company  who  writes  the  risk,  and  this  particular 
boiler  passes  into  the  care  of  another  inspector  and 
having  the  same  conditions  to  meet  and  overcome  as 
the  previous  one,  he  unfortunately  gets  the  worst  end 
of  the  argument. 

As  far  as  the  insurance  companies  and  their  inspect- 
ors are  concerned,  there  is  no  law  which  they  can  use 
compelling  the  owners  of  steam  boilers  to  make  re- 
pairs suggested  by  the  inspector.  We  can  only  advise, 
not  compel.  The  only  thing  we  can  do,  is  to  cancel 
the  policy  when  conditions  reach  a  dangerous  point, 
but  what  becomes  of  the  boiler  later?  Who  inspects 
it  when  we  condemn  it? 

I  maintain  that  in  all  cities,  there  should  be  an  in- 
spection law  in  force,  and  the  city  boiler  inspector 
should  make  regular  inspections,  independent  of  the 
insurance  companies,  for  the  reason  that  the  city  in- 
spector would  have  the  law  back  of  him  compelling 
repairs,  while  as  I  have  stated,  insurance  inspectors 
have  not.  I  have  in  mind  numerous  cases  I  could 
quote  where  my  personal  judgment  has  been  con- 
demned, resulting  in  the  loss  of  business  for  my  com- 
pany, because  I  "stood  pat,"  and  all  in  the  state  of 
Ohio. 

I  will  quote  one  case  in  particular  for  your  informa- 
tion, this  instance  being  in  the  eastern  part  of  Ohio, 
where  I  was  to  inspect  a  boiler  in  a  coal  mine.  In 
making  my  regular  internal  examination  I  found  the 
bottom  sheet  of  one  of  the  boilers  so  badly  pitted, 
bulged  and  fire  cracked,  that  I  advised  putting  in  a 
new  sheet  without  delay.  After  personally  showing 
the  defects  to  the  general  manager,  he  agreed  with 
me,  that  it  was  necessary  to  do  something  and  he 
verbally  agreed  to  substitute  a  new  sheet.  He  also 
promised  that  this  should  be  done  in  60  days.  In  the 
meantime  as  another  means  of  safety,  I  reduced  the 
stipulated  pressure  10  pounds,  then  I  made  out  my  re- 
port, along  the  above  lines,  which  was  duly  forwarded 
to  the  assured. 

During  this  time  the  manager  of  the  coal  company 
found  that  to  effect  the  repairs  required,  meant  re- 
duction of  dividends.  So  he  wrote  to  the  company  by 
whom  I  was  employed,  that  as  he  considered  my  judg- 
ment in  error,  he  had  decided  not  to  make  the  repairs 
which  I  advocated.  The  company  wrote  me  to  that 
effect  and  asked  if  the  matter  could  be  held  in  abey- 
ance, to  which  I  simply  replied,  no.  The  result  was 
we  cancelled  our  policy,  and  for  aught  I  know  this 
boiler  is  being  operated  in  the  condition  noted,  endan- 
gering the  lives  of  the  employees  and  the  neighbor- 
hood, and  there  is  no  law  to  compel  that  company  to 
make  these  needed  repairs.  This  is  onlv  one  case  in 
Ohio. 

Your  editorial  suggests  that  the  boiler  inspection  be 
placed  under  the  jurisdiction  of  the  state  examiners 
of  steam  engineers.  To  this  I  will  say  that  this  body 
seems  to  have  troubles  enough  now,  without  adding 
more  responsibilities  to  their  office.  The  law  under 
which  they  grant  licenses  has  a  good  deal  to  do  with 
the  accidents  which  are  taking  place  so  frequently, 
from  the  fact  that  they  issue  licenses  to  men  who  are 
wholly  incompetent  to  care  for  steam  plants  properly. 
If  the  laws  under  which  examiners  of  steam  engineers 
grant  licenses,  were  so  amended  that  it  would  not  be 
possible  for  the  second,  third  and  fourth  class  licenses, 
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and  only  license  men  of  skill  and  mechanical  ability, 
it  is  probable  that  the  boiler  and  engine  rooms  in  the 
state  would  be  supplied  with  a  better  grade  of  en- 
gineers and  the  boilers  would  have  better  care. 

A  steam  boiler  is  a  dangerous  apparatus  even  when 
well  taken  care  of,  but  when  neglected  as  I  regret  to 
say,  a  great  majority  of  them  are,  they  become  a  men- 
ace to  the  neighborhood  in  which  they  are  located. 

In  regard  to  patches  on  boilers,  I  wish  to  state  I 
have  known  of  patches  remaining  intact  for  years  and 
others  I  have  known  have  failed  in  a  few  days.  What 
I  would  like  to  see  is  a  law  enacted  in  every  state  in  our 
great  Union,  making  it  a  criminal  offense,  punishable 
by  imprisonment  for  boiler  owners  to  operate 
patched  boilers.  Until  inspectors  have  a  lever  of  this 
kind  to  use,  all  the  laws  put  in  effect  regulating  the 
operation  of  steam  boilers  will  be  a  failure. 

John  Annal. 


Bagged  Plates. 

Editor  of  the  Engineers'  Review : 

The  letter  by  ".\  Crank"  on  page  17  of  the  March 
issue  opens  up  a  question  which  has  been  discussed 
but  little  in  the  Review  or  any  other  paper  that  I  have 
taken  during  the  last  five  or  six  years  at  least.  The 
question  is  setting  up  bags  on  steam  boilers.  It  seems 
to  me  that  a  discussion  of  this  question  by  engineers 
who  have  had  experience  with  bags  would  be  to  our 
mutual  profit,  for  there  are  not  many  questions 
around  the  boiler  room  which  have  a  greater  or  more 
vital  interest  to  the  fireman  and  engineer.  The  re- 
sult of  a  bag  giving  away  as  illustrated  in  a  recent 
issue  of  the  Engineers'  Review  is  only  one  of  the 
proofs  of  the  above  statement. 

I  have  never  had  very  much  experience  with  bagged 
plates  on  boilers,  in  fact  the  only  case  I  had  was  in 
a  plant  where  one  boiler  was  patched  and  the  other 
l)oilcr  had  three  bags  on  the  fire  plate,  two  of  them, 
however,  were  nothing  more  than  very  slight  bulges 
while  the  third  was  down  about  an  inch  and  a  half 
and  came  down  with  very  gradual  easy  curve.  Such 
a  bag  as  that  might  possibly  be  forced  back  into 
shape,  but  when  it  comes  to  some  bags  that  I  have 
seen,  my  idea  is  that  they  should  be  cut  out  entirely. 

When  a  plate  becomes  so  heated  that  the 
pressure  in  the  boiler  is  sufficient  to  force  it  down, 
the  strength  of  tlic  plate  must  have  deteriorated  to 
a  considerable  extent,  and  even  though  the  bag  is 
forced  up  into  its  place  again,  that  part  of  the  metal 
has  become  weaker  and  therefore  a  source  of  danger. 

This  reasoning  may  be  entirely  wrong  and  if  so  I 
am  perfectly  willing  to  be  convinced  otherwise.  The 
proi)er  an<I  the  safer  way  is  to  cut  the  bag  out  and 
patch  the  boiler,  altliough  we  all  know  that  a  patched 
boiler  is  not  as  strong  or  desirable  as  one  which  is 
liot,  but  it  is  iinferable  to  having  a  bag  honeycombed 
with  holes,  forced  hack  into  position  and  the  holes 
afterwards  plugged,  as  advocated  bv  some. 

(.")ne  thing  is  evideiU.  a  bag  should  be  .forced  back 
into  i)osilinii  so  that  the  inner  surface  will  be  convex 
rather  than  ciMicave  as  this  will  prevent  the  lodgment 
of  scale  in  that  i)articii]ar  place,  the  circulation  of  the 
water  in  the  IkiIUt  tending  to  kec])  it  awav. 

Tile  same  thintr  inisjlit  be  said  of  a  iiatch.  that  is, 
the  |).'itch  slidiild  he  placed  on  tlie  inside  of  the  boiler 
rather  than  on  the  outside.     If  it  is  not,  it   forms  a 


pocket  for  scale  which  usually  finds  its  way  th 
I  heartily  agree  with  the  answer  to  question 
which  says  that  "if  a  bag  is  of  such  proportion  a: 
necessitate  the  drilling  of  a  hole  in  order  to  fore 
back  in  place,  it  had  better  be  cut  out  and  the  p 
patched." 

I  would  like  to  hear  what  other  engineers  liav< 
say  on  this  question,  which  has  so  much  to  do  with 
safe  operation  of  the  plant.  N.  L%Tnai 


Carelessness  and  Ignorance. 

Editor  of  the  Engineers'  Review  : 

Your  editorial  in  the  March  issue  on  the  neces 
of  vigilance  calls  to  mv  mind  several  instances  of  c; 


FIG.   1.     BR.\CE  .\N»    BOLT   IN    POSITION. 

lessness  or  ignorance  which  may  be  interesting.    Th 
incidents  are  as  follows :    In  a  certain  plant  the  t 
sheets  are  braced,  as  .shown  in  Fig.  i.     C  is  the 
sheet  of  the  boiler,  and  B  is  the  tube  sheet.     On 
amination  it  was  found  that  the  bolts  A,  were  with 
nuts  and  several  of  them  had  worked  upwards  u 
they  were  as  at  D,  in  lug.  2.     The  pressure  on 
head  had  bent  them  as  shown. 


I-IC. 


HOW    Tin;    llOI.TS  WERE   FOirXl). 


.•\nother  ])lant  had  a  boiler  which  had  been  in  o] 
ation  several  years,  ."suddenly  the  front  tube  e 
started  to  leak  very  l)ad.  The  boiler  was  exanii 
and  found  ])erfectlv  clean  and  not  burned  frcin 
water,  but  in  the  incjin'ry  it  was  brought  out  that 
fireman  was  in  the  liabit  of  having  the  smoke 
doors  open  all  night,  and  had  been  doing  so  for  .sev 
years  before  tlie  flues  started.     The  boiler  must  1 
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jxceptionallv  good  one  to  stand  the  strain  as 
:  did. 

fireman  was  engaged  in  another  plant,  and 
St  day  there  was  trouble.  He  had  been  in- 
to shut  the  main  steam  valve  at  6:30  p.  m. 
as  he  did  so,  the  water  started  to  lower  in 
He  at  once  opened  the  main  valve  again 
lined  things  and  soon  found  that  there  was 
valves  on  the  returns.    As  soon  as  he  closed 

valve  the  pressure  forced  the  water  out  of 

and  up  into  the  steam  pipes,  unless  a  num- 
ilves  on  the  returns  were  closed.     I  believe 

check  valves  on  the  main  return  now. 
5t  case  was  in  a  factory  where  there  was  a 
f  a  steam  pipe  which  caused  a  lot  of  damage, 
scovered  that  the  man  in  charge  had  no  idea 
hange  the  tension  on  a  pop  valve,  and  had 
)  carry  a  higher  pressure  of  steam  than  at 
!  valve  was  set.  He  was  a  genius  so  he  simply 
up  the  outlet  of  the  valve  with  a  cast  iron 
lis  happened  several  years  ago,  so  let  us  hope 
is  wiser  by  this  time.  Jimmie. 


Lubricator  Drip  Pipe. 

the  Engineers'  Review: 
^h  much  has  been  said  about  lubricators  and 

connections  of  late,  I  wish  to  call  attention 
le  idea  that  saves  a  lot  of  spilt  water  on  the 
.-ell  as  the  necessity  of  keeping  a  can  or  other 

to  catch  the  water,  when  the  lubricator  is 
reparatory  to  filling. 

;ngine  the  bleeder  pipe  is  tapped  into  the  steam 
the  lubricator  is  piped  up  as  shown  in  the 
n;  In  order  to  avoid  the  trouble  of  running 
n.sed  water  into  a  can,  I  piped  the  drip  out- 
lubricator  to  the  bleeder  pipe.  Now  all  I 
ibout  to  fill  the  lubricator,  is  to  open  the  small 
he  J4-inch  pipe  leading  from  the  lubricator 
p  pipe  and  the  water  runs  into  the  drip  and 

away  without  any  bother  or  mess  on  the 
3m  floor, 
r  to  know  when  the  water  is  all  out  of  the 

and  the  oil  is  going  to  waste,  I  placed  in 
1  with  the  pipe  a  sight  glass,  just  beneath 
rator.     This  glass   was  taken   from  an  old 

and  the  end  holes  plugged  up.  The  end 
•ach  stuffing  box  was  drilled  and  tapped  for 

pipe.  The  job  when  completed  looked  as 
the  illustration. 

found  strange  conditions  existing  in  other 
engineers  who  were  in  the  habit  of  writing 
1  articles  for  engineering  papers,  on  what  the 
a^ineer  should  and  should  not  do.  when  the 
demned  was  being  practiced  by  the  author 
icle. 

Tiber  one  time  feeling  that  the  engineering 
)uld  be  enlightened  upon  the  responsibility 
isition,  and  how  essential  it  was  to  always  be 
okout  for  trouble  and  of  the  necessity  of 
ilant  and  wide  awake  while  on  watch,  and 
allowing  a  newspaper  or  any  other  thing 
•e  with  the  performance  of  their  duties, 
icle  had  not  hien  printed  when  I  got  a  liot- 
e  engine  throiitj-li  too  close  adjustment  and 
ittending  to  it  after  the  adjustment  had  been 
Drtunately  I  caught  it  in  time  to  avert  any 


damage  but  it  was  through  the  sense  of  smell  rather 
than  vigilance  on  my  part. 

It  was  not  long  after  the  production  was  published 
in  one  of  the  engineering  papers,  that  I  fell  asleep  in 
my  engine  room  one  afternoon  after  eating  a  hearty 
dinner.     No  harmful  results  came  from  my  nap,  but 


PIPING   OF   LUBRICATOR   DRIP. 


it  was  not  following  out  the  instructions  I  had  so 
impressively  given  the  "younger  engineers"  to  follow. 
Of  late  years  I  hav^  been  content  to  take  advice 
from  others  rather  than  attempt  to  give  it.  I  some- 
times think  "young  engineers"  know  more  than  the 
engineers  who  are  telling  them  what  should  and  should 
not  be  done.  H.  R.  Hatch. 


Soot  as  a  Nonconductor  of  Heat. 

Editor  of  the  Engineers'  Review : 

"Motor,"  on  page  20  of  the  April  issue  of  the  En- 
gineers' Review,  makes  a  few  comments  on  a  letter 
published  in  the  January  issue  by  C.  Garman.  who, 
among  other  things  spoke  of  the  "non-conducting 
property  of  soot."  "Motor"  says  he  believes  that  when 
soot  lies  in  the  bottom  of  the  tubes  of  a  boiler  without 
sticking  to  the  top  or  sides,  it  does  little  harm,  as  the 
sides  and  particularly  the  top  are  the  m^in  heating 
surfaces  of  the  tubes  "the  bottom  being  of  very  little 
practical  value." 

If  such  a  condition  could  exist,  that  is.  the  soot 
lying  on  the  bottom  of  the  tube  and  no  where  else, 
I  could  agree  with  him,  but  1  have  yet  to  see  an  in- 
stance where  the  soot  in  the  tubes  of  a  return  tubular 
boiler  stuck  to  the  bottom  and  no  where  else.  My 
experience  in  this  line  has  been,  that  the  tubes  as  far 
as  I  have  been  able  to  judge  have  practically  as  much 
soot  on  the  top  and  sides  of  the  tube  as  on  the  bottom, 
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the  only  difference  being  that  one  kind  of  coal  will 
make  more  soot  than  another.  1  have  yet  to  operate 
a  boiler  where  the  soot  will  be  deposited  upon  the  bot- 
tom of  the  tubes  and  no  where  else. 

"Motor"  says  that  the  sides  and  top  are  practically 
the  main  heating  surfaces  of  the  tubes,  the  bottom  be- 
ing of  very  little  value.  As  he  does  not  give  a  synop- 
sis of  his  reasoning  in  arriving  at  such  a  conclusion, 
tlie  readers  of  that  portion  of  his  letter  will,  I  think, 
wonder  why  such  deductions  have  been  made.  We 
know  in  the  case  of  boiler  rating,  that  so  many  square 
feet  of  heating  surface  are  contained  in  the  tubes, 
and  tliat  one  part  of  the  tube  is  figured  as  having 
just  as  efficient  heating  surface  as  another.  It  is  true 
that  the  question  has  often  come  up  as  to  whether  the 
lx)ttom  tubes  radiate  as  much  heat  to  the  water  as  the 
top  tubes,  the  contention  being  that  the  upper  tubes 
radiate  the  more.  This  deduction  is  arrived  at  from 
the  fact  that  the  old  charred  stick  experiment  seems 
to  prove  this  to  be  so. 

This  is  an  experiment  which  has  been  tried  by  dif- 
ferent engineers  and  consists  in  placing  a  stick  length- 
wise in  front  of  the  middle  row  of  tubes,  so  that  there 
it  space  for  the  hot  gases  to  pass  each  side  of  the 
stick.  After  the  stick  has  been  in  position  for  a  few 
moments,  upon  being  removed  it  will  invariably  be 
found,  that  the  stick  is  charred  the  most  opposite  the 
upper  tubes,  while  the  end  opposite  the  lower  tubes 
will  be  hut  slightly  charred  in  comparison. 

Experiments  that  have  been  carried  on  by  en- 
gineers, myself  included,  has  given  rise  to  a  belief 
that  the  upper  tubes  do  not  convey  the  most  heat  to 
the  water,  but  that  the  lower  tubes  do.  The  supposi- 
tion that  the  gases  passing  through  the  lower  tubes  at 
the  front  end  of  the  boiler  are  cooler  than  the  gases 
passing  through  the  top  tubes  at  the  front  end,  is  due 
to  the  fact  that  the  more  heat  has  been  taken  from 
the  bottom  gases  than  from  the  top.  Of  course  this 
is  a  question  which  is  easily  disputed  and  hard  to 
prove. 

The  same  principal,  however,  enters  into  the  case 
of  the  top  and  bottom  of  the  tube  as  a  medium  of  con- 
ducting heat  to  the  water  in  a  boiler.  In  the  case  of 
the  upper  and  lower  tubes,  the  contention  is  that  the 
upper  tubes  contain  the  hottest  cases,  from  the  fact 
that  hot  gases  rise  while  cooler  gases  take  the  lower 
position.  I  presume  this  is  why  "Motor"  maintains  that 
the  top  of  the  tube  does  more  work  as  a  heating  sur- 
face than  the  bottom,  but  I  hardly  think  the  difference 
in  the  temperature  of  the  gases  passing  through  the 
bottom  and  top  of  a  3  or  a  3^-inch  tube  will  amount 
to  very  much. 

If  hot  gases  take  the  upper  position  in  a  passage 
it  is  quite  evident  that  the  flame  hugs  the  boiler  shell 
as  it  passes  to  the  rear  connection,  and  as  it  reaches 
the  end  of  the  boiler  it  curves  up  and  enters  the  "top 
tubes.  At  the  same  time  cooler  currents  of  gases  are 
flowing  in  the  same  direction,  but  underneath  the  hot- 
ter gases,  toward  the  rear  connections,  where  being 
hotter  than  the  air  and  gases  in  the  extreme  bottom 
of  the  combustion  chamber,  naturally  rise  and  pass 
into  the  tubes.  Before  the  cooler  gases  can  get  into 
the  tubes,  however,  they  must  mingle  with  the  hotter 
gases,  and  in  mingling  both  gases  become  of  the  same 
temperature,  the  cooler  gases  becoming:;  hotter,  and 
the  hotter  gases  become  cooler.  In  this  state  they  en- 
ter the  tubes. 


If  the  current  of  hot  gases  as  they  pass  through  the 
tubes  was  in  one  continuous  straight  line  as  a  person 
would  stretch  a  cord  from  one  end  of  the  tube  to  the 
other.     "Motor's"  contention  might  hold,  but  there  ii 
everything  to  indicate  that  the  current  of  air  is  not  ia 
a  straight  line.    Observation  has  shown  that  the  cur- 
rent of  gases  passing  through  the  tubes  is  tliat  of  a- 
spiral  nature.     This  can  be  observed  by  opening  the 
flue  cap  after  a  fresh  fire  has  been  put  in  the  furnace, 
and  observe  the  twisting  or  spiral  motion  of  the  smoke 
as  it  comes  from  the  tubes. 

The  same  theory  is  well  illustrated  in  the  editoriaj 
"Flooding  Engine  Cylinders"  in  the  April  issue  wher^ 
it  shows  that  water  in  moving  towards  a  commoc- 
center  at  which  it  escapes,  does  not  move  in  a  straigh  - 
line,  but  approaches  the  outlet  in  spiral  currents.  I 
seems  to  me  it  matters  little  whether  the  flow  be  tha_ 
of  water  or  gas.  The  same  result  will  be  the  out^ 
come 

If  "Motor's  reasoning  is  correct  and  mine  is  wrong 
why  is  it,  if  the  greater  part  of  the  available  he^ 
rises  to  the  upper  portion  of  the  tube,  that  the  soca« 
would  not  do  likewise  rather  than  fall  to  the  bottor-i 
of  the   tube?     Of   cou    ■•  soot   is  heavier   than   ho 


gases,  but   neverthelc 
particles  that  accorf' 
the    path    of    the    r 
to  the  top  of  the 
perience  it  docs 
torn. 


Bill  B.  Banp^P 


■•ccumulates   in   such   fin« 
laws  it  should  follo-w 
'y  and   attach    itself 
■X>rding  to  my  ex- 
•  sides  and  bof- 
'   B.  Dnuk 


Editor  of  the  Engineers 

Mr.  Editor  and  other  sutu 
casion  or  rather  sit  down  to  w 
tions  regarding  the  tramp  enginet 
has  been  written  during  the  past  50 
which  I  see  has  held  some  space  in  thi 
help  support  by  my  subscription.  Most 
biers  warble  long  and  loud  in  their  praises  «. 
cess  which  attends  the  tramp  engineer,  in  his 
around  the  coimtry.  He  is  pictured  as  never  i 
in  anything  he  sets  out  to  do.  He  alwarys  1 
around  in  the  nick  of  time  and  saves  the  ever 
ful,  but  ignorant  engineer,  from  humiliation  and  dis- 
grace, by  advancing  his  valuable  and  timely  advice 
which  he  has  picked  up  here,  there  and  other  places. 

How  we  would  ever  get  along  without  the  tramp 
engineer  I  don't  k-now.  When  we  read  the  lives  of 
great  men,  we  have  got  to  admit  that  the  most  of  them 
were  on  their  uppers,  some  time  or  other.  Napoleon 
went  on  more  than  one  tramp  (after  his  horse  had 
been  shot  from  under  him).  Our  departed  President 
Garfield  tramped  many  a  long  day  along  the  tow- 
path  of  a  canal.  Of  course  the  civilized  world  could 
have  gotten  along  without  these  two  illustrious  men, 
but  without  the  hobo  engineer,  never!  He  has  been 
created  for  the  express  purpose  of  demonstrating  that 
he  is  it.  He  is  sure  to  come  around  just  when  wanted 
and  tell  you  how  to  manage  your  plant  in  a  manner 
becoming  a  practical  engineer.  He  can  drop  into  a 
plant  30  minutes  after  it  has  been  started  and  tell  the 
engineer  who  has  been  hanging  out  there  for  10  or 
15  years,  just  where  all  his  troubles  are  and  what  they 
originate  from. 

The  hobo  engineer  is  known  by  the  company 
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keeps  and  has  a  distinguishing  air  of  his  own,  like 
jjl  other  noted  people.  You  can  tell  him  as  far  as  you 
can  see  him.  His  hat  is  brown  and  greasy,  his  hair 
is  loaded  with  clinkers  of  an  earthy  composition  which 
have  accumulated  because  of  the  non  use  of  water 
and  a  clinker-bar  of  soap.  He  usually  goes  without 
a  collar  or  tie,  with  the  top  button  of  his  shirt  gone, 
and  his  vest  buttoned  up  with  two  or  three  buttons 
while  the  remainder  are  either  hanging  or  missing. 
The  drippings  of  his  last  bowl  of  soup  from  the  free 
lunch  counter  are  still  upon  his  vest,  his  coat  is  out 
at  the  elbows,  his  pants  are  baggy  in  the  knees  and 
frayed  at  the  bottom  and  his  shoes  run  down  at  the 
heels.    By  these  marks  may  he  be  known. 

Before  I  go  any  farther,  I  will  make  the  statement 
to  be  sown  broadcast  throughout  the  world,  that  I 
ain't  got  any  more  use  for  a  hobo  engineer  than  a  dog 
has  for  a  skunk.  I  have  seen  too  many  come  in  and 
try  to  show  off  what  they  know,  or  didn't  know,  and 
they  always  leave  a  bad  taste  in  a  fellow's  mouth  after 
they  are  gone.  I  had  one  fellow  come  in  one  night 
and  as  it  was  pretty  cold  I  told  him  he  might  sit  down 


,  /4^>^;,,/ y// V;'; 


HE  DIDNT  EVEN  KNOW  ENOUGH  TO  WIPE  HIS  FEET. 

and  toast  his  shins  by  the  cylinder  of  the  engine.  Then 
I  went  about  the  plant  looking  for  trouble  as  usual. 
When  I  came  back  that  jay  had  his  hobnail  shoes  up 
against  the  polished  cap  of  the  cylinder  head,  and  the 
scratches  are  there  today.  You  can  bet  the  last  cent 
you've  got  that  he  didn't  stay  there  very  long.  When 
he  told  me  not  to  worry  about  a  little  thing  like  that,  I 
just  told  him  that  worry  was  as  useless  as  it  was  to 
tell  people  not  to  worry.  I  also  told  him  that  when  a 
man  resists  a  tendency  as  a  general  thing  the  other 
fellow  don't  regret  the  fact,  and  my  tendency  was  to 
kick  him  out. 

At  another  time  a  hobo  who  owned  a  gold  mine  in 
the  shape  of  engineering  knowledge,  but  was  fool 
enough  not  to  work  it,  came  in  and  gave  a  lot  of  ad- 
vice about  this  and  that.  After  he  had  gone  I  found 
a  streak  of  tobacco  juice  dried  onjo  the  polished  cylin- 
der-head cap. 

It  was  only  a  few  days  ago  that  one  of  these  fellows 
came  into  my  engine  room  while  I  was  sitting  at  my 
desk  and,  although  it  was  raining  hard  outside,  he 
didn't  even  know  enough  to  wipe  his  feet  on  the  mat 
at  the  door;  but  made  tracks  clear  across  the  engine 
room.  The  first  thing  he  said  was:  "Say,  are 
youse  de  guy  what  runs  dis  push  ?"    I  told  him  I  cal- 


culated I  was  if  any  one  did,  and  asked  him  what  he 
wanted.  "Well,"  says  he,  "De  first  thing  I  wants  to 
tell  you  is  dis,  your  engine's  out  of  whack,  she's  on 
de  bum,  see,  and  dat  goes."  By  his  talk  I  knew  I  was 
up  against  a  tough  proposition,  but  just  then  Tige 
poked  his  head  out  around  the  desk  unbeknownst  to 
the  tramp  and  began  making  googoo  eyes  at  him 
enough  to  raise  his  hair  if  he'd  seen  him.  "What  do 
you  know  about  engines?"  says  I.  And  I  felt  a  little 
bit  cheap  when  I  come  to  think  of  all  the  time  I  put 
in  fixing  that  engine  up,  only  to  be  told  that  it  was 
on  the  "bum."  "Know,"  says  he,  "I've  engineered  in 
every  state  in  de  Union  and  what  I  don't  know  about 
en^mes,  ain't  worth  knowin',  se».  I'm  de  guy  as 
can  put  one  together  in  de  dark  and  takes  a  back  seat 
for  no  man."  Just  about  this  time  Tige  had  sized 
him  up  and  concluded  he  wasn't  desirable  company 
and  gave  a  low  growl  as  a  sort  of  invitation  to  git. 
The  hobo  looked  around,  and  although  he  had  boasted 
he  took  a  back  seat  for  nobody,  he  did  make  a  few 
side  and  back  steps  and  disappeared  through  the  door, 
regardless  of  the  rain  which  was  coming  down  ip 
something  beside  the  gentle  spring  shower. 

No.,  fellows,  I  don't  like  tramps  and  when  I  get 
stuck,  I  would  rather  go  to  some  one  that  I  know, 
knows  more  than  I  do,  and  I  am  pretty  sure  to  get 
what  I  want.  About  the  only  thing  that  class  of  men 
do,  is  to  try  to  get  a  living  without  work,  but  they 
are  sure  to  work  harder  and  get  a  poorer  living  than  if 
they  did  an  honest  day's  work  for  an  honest  day's 
pay.  Them  is  my  sentiments  which  I  intend  to  hang 
on  to  and  let  my  hair  grow.  Bill  B.  Banger. 

Engineers  vs.  Engineers. 

Editor  of  the  Engineers'  Review: 

The  letter  by  T.  E.  C.  on  "Engineers  vs.  Firemen," 
has  suggested  a  letter  under  the  above  caption  as 
it  seems  to  open  up  a  field  for  discussion  equally  as 
broad  as  the  other.  It  isn't  a  matter  of  firing  with 
most  engineers,  but  a  question  as  to  whether  they  are 
competent  enough  to  operate,  as  they  should,  the  ma- 
chinery under  their  charge. 

I  know  many  instances  of  engines  being  run  con- 
tinuously 24  hours,  necessitating  a  double  shift,  where 
the  chief  engineer  is  not  nearly  as  competent  as  the 
assistant,  and  only  holds  his  position  through  a  pull 
with  the  head  men.  Perhaps  engineers  east  of  the 
Mississippi  are  of  a  different  character  from  others, 
but  probably  there  is  not  much  difference.  The  fol- 
lowing is  an  illustration  of  the  condition  of  affairs  out 
here.  In  a  plant  near  my  own,  they  run  with  a  day  and 
night  shift.  The  chief  engineer  to  my  personal  knowl- 
edge cannot  set  the  valve  of  the  duplex  pump.  This 
was  shown  by  the  condition  in  which  it  was  operating 
when  another  engineer  took  charge  of  the  plant  for 
a  few  weeks  during  the  illness  of  the  chief.  When 
the  pump  had  a  tired  feeling  and  stopped  as  it  did 
when  the  steam  pressure  went  up  to  90  or  100  pounds, 
it  was  given  a  kick  by  some  employe  and  started  going 
again.  The  new  man  after  adjusting  it  had  no  fur- 
ther trouble. 

The  chief  is  very  self -conceited,  and  never  gives 
out  any  information  regarding  the  plant  to  his  assist- 
ant, consequently  one  never  knows  what  the  other's  in- 
tentions are.  It  seems  to  me  that  most  anyone  can 
see  that  under  such  conditions  the  plant  cannot  be  run 
as  it  ought. 
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I  know  of  another  instance  in  a  plant  operating  day 
and  night,  where  the  engine  was  run  for  several  weeks 
with  a  broken  piston  which  was  known  to  the  chief, 
although  no  word  had  ever  been  mentioned  regard- 
ing the  matter  to  the  assistant. 

In  my  opinion  the  chief  engineer  should  allow  his 
assistant  to  know  all  the  details  regarding  the  condi- 
tion of  the  machinery  which  is  under  his  care  during 
the  night  shift.  He  has  no  oi)portunity  for  finding 
out  for  himself,  as  the  chief  would  naturally  insist 
upon  doing,  or  superintending  all  repairs.  I  do  not 
believe  that  anything  is  lost  by  allowing  two  heads  to 
think  and  decide  regarding  questions  relating  to  the 
steam  plant  operation.  1  f  the  chief  does  not  allow  his 
assistant  to  know  the  different  details  of  the  plant, 
it  is  suggestive  that  he  is  not  sure  of  his  ground,  and 
is  afraid  that  the  assistant  with  the  .same  knowledge 
regarding  the  plant  would  be  a  better  man,  and  one 
who  would  be  a  menace  to  his  position. 

R.  W.  Diefendorf. 


The  Duties  of  an  Engineer. 

Editor  of  the  Engineers'  Review: 

The  letter  by  F".  S.  Jenkins,  on  page  37,  of  the 
March  issue,  is  to  my  mind  about  what  the  "doctor 
ordered."  It  is  evident  that  there  is  an  impression 
among  engineers  and  employes  that  in  order  to  hold 
a  position  they  must  be  busily  employed  around  the 
establishment,  doing  odds  and  ends  of  all  description, 
while  the  employer,  seems  to  think  that  the  engineer 
should  be  on  the  jump  from  morning  tp  night,  and  if 
he  isn't,  takes  it  as  a  proof  that  he  is  not  earning  his 
salary. 

I  have  had  some  experience  with  this  kind  of  en- 
gineering, and  therefore  see  the  injustice  that  the  en- 
gineer is  doing  the  employer  as  well  as  the  injustice 
the  employer  is  doing  the  engineer.  If  an  engineer  is 
kept  busy  around  the  shop  from  morning  until  night, 
it  stands  to  reason  that  he  will  not  have  much  time 
during  working  hours  to  attend  to  the  wants  of  the 
steam  plant,  in  the  manner  of  repairs  and  keeping  it 
in  a  proper  condition.  Neither  will  he  be  inclined 
to  put  in  very  much  over  time,  using  the  argument 
that,  if  his  employer  does  not  care  enough  about  the 
plant  and  its  condition  to  allow  him  to  put  his  time 
in  there,  attending  to  his  own  work  rather  than  that 
of  sorneone  else,  it  is  little  moment  to  him  whether  the 
plant  is  kept  up  in  proper  shape  or  not.  Consequentlv 
the  needed  repairs  are  neglected,  and  in  a  short  time 
the  machinery  and  other  apparatus  become  run  down 
and  uneconomical. 

Under  such  conditions  it  will  not  be  long  before  the 
employer  begins  to  complain  of  the  additional  operat- 
ing e.xpensc  entailed  and  begins  to  wonder  whv.  He 
doesn't  seem  to  reniemhcr  or  awake  to  the  fact,  that 
the  reason  is  because  his  nose  is  so  long  that  he  can- 
not sec  past  it  and  that  if  he  persists  in  causing  condi- 
tions to  e.\-ist,  which  do  not  permit  his  engineer 
putting  in  the  time  necessarv  to  make  the  operation 
of  the  plant  successfid,  that  the  eneincer  is  not  going 
to  lose  much  sleep  over  his  end  of  the  game. 

I  recall  an  instance  where  the  engineer  was  of  a 
nervous  make  up  ami  it  seenie<l  imiKissible  for  him  to 
set  down  five  nninites  at  a  time.  Tie  would  no  sooner 
get  in  his  chair  when  uji  lie  would  jump  to  feel  of  a 
bearing,  or  s(|uint  at  the  liil)ricatnr  or  some  other  little 


thing  about  the  engine  room.  Then  he  would  return 
and  set  down  only  to  jump  up  again  in  a  moment  and 
rush  to  the  fire  room,  yank  open  the  doors  of  the  fur- 
nace and  putter  around  a  while  and  then  return  to  his 
chair,  only  to  repeat  the  same  operation  time  and  time 
again.  This  was  while  he  was  in  the  engine-  room, 
other  times  he  was  employed  around  tlie  factory 
sweeping  floors  and  rloing  other  miscellaneous  janitor 
duties.  The  proprietor  of  the  establishment  thought 
he  had  an  A  Xo.  i.  engineer,  who  earned  all  the 
money  he  got,  simply  because  he  was  on  the  move 
all  the  time. 

As  it  happened  I  went  to  operate  the  same  plant 
shortly  after  he  got  through.  I  took  charge  the  first 
thing  in  the  morning,  and  although  the  plant  was  new, 
by  9  o'clock  I  had  assured  myself  that  everything 
was  going  to  operate  in  a  satisfactory  manner.  In 
looking  over  the  cupboard  I  found  an  interesting 
novel,  which  I  was  soon  absorbed  in  with  my  chair 
tilted  back  against  the  fire  pump  and  my  feet  cocked 
up  on  the  desk  and  this  was  the  position  the  proprie- 
tor found  me  when  he  suddenly  came  into  the  engine 
room,  and  a  more  surprised  looking  man  I  never  saw. 
After  the  first  glance  at  me  he  looked  at  the  engine 
then  at  the  steam  gage  and  passed  out  through  the 
engine  room  with  nothing  more  than  a  nod  of  greet- 
ing. That  was  not  the  last  time  he  saw  me  reading 
and  although  he  entertained  the  idea  that  an  engineer 
should  work  around  the  factory'  doing  odd  jobs,  I 
gradually  weaned  him  from  these  notions  and  when 
I  left  the  plant  four  and  one-half  years  later,  it  had 
been  some  time  since  I  had"  gone  out  of  the  engine 
room  to  do  outside  work. 

In  another  plant  I  went  to,  such  conditions  did  not 
exist.  The  proprietor  of  the  establishment  being  per- 
fectly satisfied  to  have  an  engineer  who  was  com- 
petent and  who  would  keep  the  plant  up  so  it  would 
keep  the  wheels  revolving  six  days  and  six  nights 
every  week.  He  seemed  to  realize  the  fact  that  an 
engineer  to  do  justice  to  his  work  should  devote  his 
time  to  the  steam  plant  and  to  nothing  else,  and  I  will 
say  that  he,  in  my  estimation,  had  the  Hght  idea,  and 
by  allowing  me  to  attend  to  my  own  affairs  in  the  en- 
gine room  I  took  more  interest  in  the  plant  and  I 
know  that  monev  was  saved  in  the  operation  because  of 
this. 

I  have  never  yet  seen  the  man  who  could  do  two 
things  at  once,  successfully,  although  the  contrary 
has  been  said  of  woman.  I  do  not  believe  that  an  en- 
gineer can  operate  his  plant  as  successful,  when  he 
is  trying  to  do  the  work  of  two  men  as  he  would,  if 
he  were  attending  to  his  own  business  and  letting  the 
other  man  take  care  of  his.  There  are  some  problems 
about  steam  engineering  that  require  thou.^ht  and  in- 
vestigation which  cannot  be  entered  into  when  the  en- 
gineer is  occupied  scrubbing  floors,  etc.  The  oM 
adage  that  ".Ml  «ork  and  no  play  makes  Jack  a  duH 
boy"  can  be  applied  even  to  steam  engineering. 

Wm.  A.  Holcomb. 


Lap  Joint  in  Boilers. 

Editor  of  the  Engineers'  Review : 

In  all  probability  the  lirockton  boiler  explosioi 
which  was  so  fully  illustrated  and  described  in  da 
.April  issue  of  the  Engineers'  Review,  furnishes  I 
much,  if  not  more  gn>und  for  comment  and  disco 


June,  1905 


ENGINEERS'  REVIEW 


29 


sion  than  any  boiler  explosion  that  has  occurred  for 
a  good  many  years. 

The  cause  of  the  explosion  was  without  doubt  due 
to  a  fractured  plate  along  the  longitudinal  seam  of 
the  boiler  and  one  that  could  not  be  detected  by  the 
ordinary  means  of  boiler  test  unless  it  is  the  hydro- 
static, which  might  or  might  not  have  brought  it  to 
light.  Being  an  engineer  in  the  state  of  Massachu- 
setts, in  the  vicinity  of  Brockton,  this  explosion  nat- 
urally strikes  home'  deeper  than  if  it  had  occurred  in 
some  foreign  locality.  I  have  read  in  several  en- 
gineering papers  articles  regarding  the  explosion,  but 
the  "Review"  has  the  best  report  of  the  matter,  both 
in  te.xt  and  illustrations  and  confirms,  more  closely, 
the  data  which  I  have  collected  from  various  sources, 
than  any  other  journal.  I  notice  you  state  in  your 
editorial  the  lesson  to  be  learned  from  this  disaster 
is  that  a  law  should  be  passed  in  every  state  prohibit- 
ing the  use  of  boilers  of  this  type.  I  agree  with  you 
in  a  measure  and  especially  your  statement  that  it  is 
difficult  to  pass  such  a  law,  because  of  the  apathy 
among  the  masses  who  know  little  of  engineering 
matters. 

Just  how  many  years  the  lap  joint  boiler  has  been 
in  use  probably  no  one  knows,  but  it  is  safe  to  say 
that  it  has  undoubtedly  been  the  cause  of  many  boiler 
explosions.     It  is  no  more  than  fair  to  say  on  the 
other  hand,  that  probably  as  many  causes  for  boiler 
explosions  have  existed  in  other  parts  of  the  boiler.    I 
for  one  do  not  think  it  is  feasible,  practical,  or  even 
necessary  to  prohibit  indiscriminately,  the  use  of  boil- 
ers constructed  with  lap  joints,  but  I  do  believe  it 
would  be  a  wise  law  that  would  prohibit  the  use  of 
lap  joint  boilers  over  48   inches  in  diameter.     The 
legislature  of  Massachusetts  is  now  considering  bills, 
which  in  my  opinion,  are  radical  in  some  of  the  pro- 
visions for  safety  in  the  use  of  steam  boilers  in  this 
state. 

Since  the  Brockton  explosion  three  bills  have  been 
introduced,  one  of  which  will  if  passed  positively  pro- 
hibit the  use  of  lap  seam  boilers.  The  essential  fea- 
tures of  the  bill  are  as  follows :  No  boiler  constructed 
with  lap  joints  shall  be  installed  in  the  future;  lap 
joint  boilers  over  15  years  of  age  shall  be  retired  from 
service  within  i  year,  and  boilers  less  than  15  years 
of  age  shall  be  put  out  of  commission  within  two  years,  . 
after  the  passage  of  the  bill.  In  my  opinion  the  pas- 
sage of  such  a  law  will  meet  with  strong  opposition, 
although  it  will  have  the  support  of  public  sentiment 
for  the  time  being,  at  least.  If  this  law  should  be 
passed  and  put  into  operation,  without  amendments, 
it  will  condemn  the  greater  proportion  of  boilers  in 
use  in  this  state. 

The  portion  of  the  bill  relating  to  the  further  in- 
stallation of  lap  joint  boilers,  is  a  good  thing,  as  it 
will  not  be  a  hardship  for  any  one,  or  cause  a  mone- 
tary loss.  There  are  very  few  who  will  think  it  just, 
to  compel  the  man  who  has  installed  a  new  boiler  of 
the  lap  joint  type,  48  inches  in  diameter,  or  under  to 
throw  it  out  and  buy  another,  without  some  measure 
of  protection. 

It  will  be  a  question  hard  to  decide,  and  just  why 
the  bills  should  indiscriminately  apply  to  all  boilers 
of  this  type,  is  where  the  opposition  will  arise. 

From  some  o'f  the  editorials,  in  other  cnginccrinfj 
papers,  one  would  form  the  opinion  that  the  i::reat 
loss  of  life  was  cau.scd  directly  from  the  builcr  ex- 


plosion itself,  while  in  reality  it  was  largely  due  to 
the  collapse  of  the  building,  which  pinned  the  unfor- 
tunates down  in  the  debris  where  they  were  unable 
to  escape  the  flames,  communicated  to  the  building, 
probably  from  red  hot  bricks. 

Engineers  who  are  familiar  with  the  construction 
of  Massachusetts  shoe  shops  know  that  if  the  build- 
ing had  not  collapsed  as  a  result  of  the  explosion  and 
the  weight  of  a  water  tank  full  of  water  on  the  roof, 
the  loss  of  life  would  doubtless  have  been  greatly  re- 
duced, and  perhaps  confined  to  the  engineer  alone. 
I  take  this  ground  because  the  engine  and  boiler  room 
were  not  located  in  the  factory  but  in  a  separate 
building,  the  force  of  the  explosion  being  directly 
away  from  the  factory.  It  would  not  be  a  bad  idea 
for  the  legislature  to  investigate  the  way  in  which 
shoe  factories  are  constructed,  which  is  of  as  much 
importance,  as  the  passing  of  a  law  prohibiting  the 
use  of  lap  joint  boilers. 

I  notice  in  your  report  that  the  district  attorney  is 
quoted  as  saying  that  if  any  one  is  morally  responsible 
it  would  seem  to  be  the  man  who  devised  this  par- 
ticular style  of  boiler.  It  would  appear  to  others  that 
if  any  one  is  responsible  it  is  the  man  who  bought  the 
lap  joint  boiler,  when  he  could  have  got  a  butt  joint 
boiler  at  a  little  more  expense. 

In  boiler  making  as  in  other  business,  the  manufac- 
turer produces  what  is  demanded.  If  a  firm  demands 
a  cheap  boiler,  it  will  be  made  for  them.  If  a  good 
boiler  is  desired  it  can  be  obtained  by  paying  the 
price. 

The  lap  riveted  joints  are  as  yet  indispensable  in 
the  construction  of  boiler  shells,  and  I  do  not  believe 
they  are  as  dangerous  as  many  would  attempt  to  point 
out,  in  boilers  under  48  inches  in  diameter,  where 
thev  are  receiving  proper  care  and  attention.  For 
boilers  over  this  size  I  am  heartily  in  favor  of  abolish- 
ing the  lap  joint.  A  Massachusetts  Engineer. 


How  the  Regulator  Works. 

Editor  of  the  Engineers'  Review : 

In  reading  over  the  April  issue  I  notice  that  H.  S. 
C.  wants  to  know  how  L.  A.  Cole's  damper  regulator 
worked.  I  don't  know  how  Mr.  Cole's  damper  regu- 
lator worked,  but  I  know  how  one  operated  which  I 
manufactured  for  a  plant  I  was  operating  some  time 
ago.  The  firm  did  not  care  to  buy  one,  and  the  one  I 
made  gave  satisfactory  results.  The  steam  pressure, 
however,  was  not  kept  as  constant  as  it  could  have 
been  with  a  regulator  purchased  from  a  reliable  man- 
ufacturer. 

The  way  I  would  explain  the  working  of  such  a 
damper  regulator  is  as  follows :  The  weights  B,  on 
the  regulator  piston  are  adjusted  so  that  a  certain 
steam  pressure  in  the  boiler  will  just  force  the  piston 
up.  It  will  be  found  that  with  say  a  pound  more 
pressure,  the  piston  D,  will  be  forced  to  the  top  of  the 
cylinder,  thereby  closing  the  damper,  or  nearly  closing 
it,  as  I  preferred  to  have  some  draught  on  all  the  time, 
which  prevented  the  fire  from  fretting  dea<l.  This 
works  better  than  allowing  the  (hinpcr  to  close  en- 
tirely, because  the  steam  would  drop  4  or  5 
poiuids  after  the  damper  was  upon  before  the  fire 
burned  bright  enough  to  raise  steam. 

.Supposing  80  pounds  was  the  pressure  desired  to 
be  carricMJ.  the  weights  on  the  pistnn  would  he  ad- 
justed  so  tliat  the  piston  would  begin   to  rise  at   79 
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and  reach  the  end  of  its  stroke  at  80  pounds.  If  the 
damper  operates  easily,  as  it  should,  and  there  is  no 
friction  more  than  is  absolutely  necessary  between  the 
damper  and  the  damper  plunger,  the  weights  on  the 
plunger  rod  will  gradually  force  the  water  in  the 
plunger  cylinder  back  in  the  pipe,  when  the  pressure 
has  fallen  below  79  pounds. 

With  my  regulator  the  difference  in  pressure  be- 
tween opening  and  closing  the  damper  was  between 
5  and  6  pounds.  I  did  not  find  it  necessary  to  have 
provision  made  at  the  bottom  of  the  regulator  for  the 
escape  of  water,  although  if  this  had  been  arranged. 


MR.  COLES  DAMPER  REGULATOR. 


doubtless  it  would  have  been  more  sensitive.  A  dam- 
per somewhat  similar  to  Mr.  Cole's  and  the  one  I  re- 
fer to,  will  be  found  dn  page  10  of  the  July  issue, 
1903,  of  the  Engineers'  Review. 

I  think  this  way  of  making  the  regulator  is  prefer- 
able to  the  one  Mr.  Cole  invented,  as  there  is  less 
liability  of  the  piston-rod  becoming  sprung,  due  to  the 
weight,  as  it  requires  about  40  pounds  of  weight  to 
balance  80  pounds  steam  pressure  with  the  size  cylin- 
der used,  the  larger  the  cylinder,  the  more  weight  will 
be  required.  A  Governor. 


Smokeless  Stokers. 

Editor  of  the  Engineers'  Review : 

I  noticed  in  the  February  issue  of  your  paper  under 
the  heading  "Smokeless  Firing"  and  signed  W.  C. 
Bosworth.  the  following  paragraph :  "As  to  an  ab- 
solutely smokeless  furnace,  even  with  mechanical 
stokers,  I  have  my  doubts  that  such  a  thing  was  ever 
claimed,  even  for  the  best  of  them,  because  when  a 
boiler  is  forced  hard,  the  stoker  cannot  be  made  that 
will  prevent  the  formation  of  smoke." 

If  by  "absolutely,"  he  means  one  that  never  under 
any  circumstances  emits  smoke  from  soft  coal,  all 
must  agree  he  is  correct.  The  "best  of  them"  will 
smoke  when  fires  are  being  built  and.  momentarily, 
at  other  times  when  unusual  conditions  prevent  for 


the  time  being,  the  regular  operation  as  designed. 
But  I  wish  to  call  attention  particularly  to  the  asser- 
tion in  the  latter  part  of  that  paragraph.  I  could  take 
W.  C.  Bosworth,  where  there  is  more  than  one  make 
of  one  of  the  type  of  stokers  he  mentions  that  fre- 
quently force  the  boilers  50,  in  some  cases,  nearly 
or  quite  100  per  cent  beyond  rated  capacity  without 
there  being  any  smoke. 

It  is  a  fact,  but  not  as  generally  known  as  it  should 
be,  that  the  most  economical,  most  durable  and  satis- 
factory stokers  are  also  the  most  efficient  in  prevent- 
ing smoke,  and  will,  when  properly  proportioned, 
crowd  the  boiler  very  strong — stronger  than  it  is  pos- 
sible to  crowd  with  hand  fired  furnaces,  and  effi- 
ciently prevent  the  formation  of  smoke. 

I  personally  witnessed  a  forcing  and  smoke  test  on 
three  boilers,  66  inches  x  18  feet,  and  containing  54, 
4-inch  tubes  each.  This  test  was  of  ten  hours'  dura- 
tion and  an  average  of  600  horsepower  per  hour  was 
developed  from  the  three  boilers.  The  "log"  showed 
that  for  one  hour,  the  third,  there  was  ^4  horse- 
power developed,  and  the  report  by  Prof.  Carpenter 
of  Cornell,  who  had  charge,  said  there  was  no  smoke. 
Certainly  those  boilers  were  "forced  hard."  This  oc- 
curred several  years  since,  and  not  100  miles  from 
Cleveland. 

I  recently  witnessed  a  capacity  test  on  a  boiler  said 
to  be  600  horsepower,  but  which  was  really  only  about 
500  horsepower,  on  a  fair  rated  basis.  This  bdler 
was  equipped  with  two  stokers  of  recent  design,  and 
these  were  run  so  as  to  feed  all  the  coal  the  j4-inch 
draft  of  the  stack  would  bum.  The  coal  used  was 
second  grade  Pittsburg  slack.  The  consumption  was 
a  little  over  10  tons  in  eight  hours,  and  740  horse- 
power were  developed.  Surely  that  boiler  was  forced 
and  there  was  no  smoke  from  forcing. 

I  could  enumerate  a  score  or  more  of  similar  ex- 
hibitions that  prove  there  has  been  for  years  stokers 
in  use  that  can  prevent  the  formation  of  smoke  when 
"crowding"  or  forcing  the  boilers  "hard." 

I  call  attention  to  these  facts  because  of  the  very 
prevalent  idea  even  among  those  who  recognize  the 
superior  service  of  good  stokers,  that  a  stoker  will  not 
force  a  boiler  or,  if  it  does,  it  must  smoke.  The  fact 
is  that  the  best,  most  economical  and  most  durable 
stokers  are  the  more  completely  smokeless,  the 
stronger  the  boiler  is  forced,  so  loiig  as  the  stoker  is 
allowed  to  do  the  work  in  the  way  it  was  designed  to 
operate. 

W.  C.  Bosworth 's  praise  of  stokers  indicates  he  is 
willing  to  accord  merit  where  it  is  due,  but  his  article 
while  commendable  as  a  whole,  shows  the  need  of 
more  correct  information  among  engineers  in  refer- 
ence to  the  "state  of  the  art."  The  Engineers'  R^ 
view  can  do  its  readers  a  service  by  encouraging  dis- 
cussion along  this  line.  "  Observer. 


Smokeless  Firing. 

Editor  of  the  Engineers'  Review : 

I  am  glad  to  be  informed  by  "Whiskers"  that  he  has 
not  been  asleep  like  Rip  Van  Winkle  for  the  past » 
years,  also  that  he  is  not  an  old  codger. 

I  can't  see  that  he  has  changed  the  situation  m  r^ 
pard  to  the  smoke  preventing  device.  It  makes  litfle 
difference  whether  the  thing  is  operated  with  an  en- 
gine drawing  the  air  or  by  steam.  The  idea  is  ti>e 
same,  the  result  is  the  same  and  the  failure  is  ihe 


June,  1905 


ENGINEERS'  REVIEW 


31 


same,  and  it  makes  extra  work.  I  have  never  yet  seen 
one  of  those  steam  or  wind  blowing  devices  which 
amounted  to  anything,  because  even  mough  they  have 
merits  the  firemen  will  soon  knock  them  out,  through 
neglect. 

I  do  not  propose  to  contradict  "Mr.  Whiskers"  as  to 
whether  or  not  mechanical  stcdcers  were  economical 
in  his  plant  He  ought  to  know  and  doubtless  does 
know,  but  it  does  not  change  the  fact  that  mechanical 
stokers  are  economical  in  other  plants,  although  I 
have  my  doubt  if  such  is  the  case  where  only  one  or 
two  boilers  are  employed.  There  are  plants  which 
can  be  operated  cheaper  by  hand  firing  than  by  me- 
chanical means,  and  the  same  can  be  said  of  mechani- 
cal stokers.  There  are  several  conditions  which  gov- 
ern the  economy  of  mechanical  stokers  and  if  these 
conditions  are  not  complied  with,  a  mechanical  stoker 
is  not  economical.  Doubtless  our  friend,  "Whiskers" 
can  tell  us  whether  the  most  economical  conditions 
prevailed  where  the  stokers,  he  mentions,  were  used. 

"Whiskers"  says  if  it  is  a  fact  that  making  smoke  is 
the  fault  of  the  fireman,  why  not  educate  the  fireman 
so  it  will  not  be  necessary  to  install  stokers?  In  re- 
ply to  that  I  will  say  that  it  is  a  difficult  job  to  learn 
an  old  dog  new  tricks.  If  I  were  to  have  my  choice 
of  firemen,  I  would  far  rather  employ  a  man  who  had 
never  seen  a  fire-room,  and  instruct  him  according  to 
my  own  ideas,  than  attempt  to  reform  the  methods 
employed  by  a  fireman  who  has  been  at  the  work  for 
years.^  In  the  one  instance  the  subject  is  open  to  in- 
struction. In  the  other  he  knows  it  all,  and  the  case 
is  an  exceptional  one,  where  suggestions  will  be  ac- 
cepted, unless  they  are  givefi  in  a  manner  that  admits 
of  no  rejection,  and  then  usually  they  are  accepted  un- 
der protest. 

"Mr.  Whiskers"  evidently  doubted  my  word  when  I 
stated  that  I  have  operated  plants  that  would  show 
no  signs  of  smoke  for  hours  at  a  time  and  the  passer- 
by would  not  know  from  the  stack  whether  the  plant 
was  in  operation  or  not.  "Mr.  Whiskers"  says  he  will 
wager  any  reasonable  amount  that  he  can  fire  by  hand 
with  as  little  smoke  as  I  can,  but  he  knows  he  can't 
fire,  without  making  lots  of  smoke. 

I  will  modify  the  statement  that  I  can  fire  without 

making  lots  of  smoke  by  stating  that  there  are  some 

kinds  of  coal  that  will  make  smoke  and  plenty  of  it 

regardless  of  who  does  the  firing,  but  when  it' comes 

to  firing  soft  coal  such  as  we  get  here  in  the  state  of 

Massachusetts  which  we  pay  from  $4  to  $5  a  ton  for, 

1  will  say  that  with  the  exception  of  a  slight  smoke 

inunediatelv  after  firing,  the  smoke  problem  in  my 

plant  is  a  factor  which  cuts  very  little  figure. 

W.  C.  Bosworth. 


Measuring  for  45  Degree  Connections. 


measure- 


Editor  of  the  Engineers'  Review: 

Engineers  are  sometimes  called  to  take 
nients  of  pipe  work  for  steam  or  water. 

The  illustration  shows  how  to  save  pipe  and  fittings, 
^Iso  eliminate  friction  and  resistance  by  using  four, 
4S  d^ree  ells  instead  of  two  straight  ells.  The  quick- 
est way  to  get  at  an  angle  of  45  degrees  is  to  construct 
a  square  as  at  A.  The  diagonal  line  represents  the  45 
d^we  angle.  Now  to  make  it  plain,  the  diagonal  line 
>s  just  5-i2-inches  greater  from  B  to  C,  than  D  to  C, 


when  the  square  is  i-inch  in  diameter.  In  making  an 
offset  on  a  pipe,  add  to  every  inch  in  length  5-12-inch, 
and  to  every  12  inches  add  5-12  of  a  foot. 

Suppose  we  wish  to  cut  off  the  square  comer  at  E. 
Call  it  18  inches,  5-12  of  18  inches  is  7.5  inches.  18 
inches  -|-  7.5  inches  equals  25.5  inches.  If  the  dimen- 
sions were  in  feet,  the  distance  would  be  25.5  feet,  the 
total  length  from  the  center  of  F  to  G.  The  measure- 
ment should  be  from  center  to  center  of  the  fittings. 
If  the  fittings  were  i-inch  ells,  and  it  was  ij4  inches 
from  the  center  of  the  ell  to  the  end,  and  the  pipe 
screwed  in  J^  inch,  you  would  have  to  deduct  i  inch 
from  each  fitting.     Then  the  pipe  F  G  would  have 
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to  be  2  inches  shorter  than  the  measure  shows,  so  that 
after  the  pipe  was  screwed  into  the  fittings  it  would  be 
2  feet  lyi  inches  from  center  to  center.  The  illus- 
tration shows  another  way  where  one  straight  ell  and 
a  45  degree  ell  as  at  H  and  /,  can  be  used. 

I  have  made  out  a  table  to  help  get  at  what  is  wanted 
at  once. 

Table. 
From  I  to  12  inches.         From 


I" 1.416" 

2" 2.831" 

3" 4249" 

4" 5.653" 

.s" 7.833" 

6" 8.499" 

/' 9.916" 

8" 11.333" 

9" 12.749" 

10" 14.166" 

II" 15.583" 

12" 17" 


I' 
2' 

3' 
4' 

5' 
6' 

7' 
8' 

9' 
10' 
II' 
12' 


I  to  12  feet. 
I'    5" 


.  2'  10 

.  4'   3" 

.  5'  8" 

.  7'    I" 

.  8'  6" 

.  9'TI" 

.11'   4" 


.12' 
.14' 

■17' 


9" 

2" 

7" 


Referring  to  the  table  the  first  column  is  for  piping 
from  I  inch  to  12  inches.  The  second  is  from  i  foot 
to  12  feet  in  length.  Frank  J.  Walter. 


Always  take  the  inlet  air,  for  an  air  compressor, 
from  a  point  outside  the  engine  room.  The  cooler  the 
inlet  air  the  higher  the  efficiency — the  warmer  this 
air  the  greater  the  loss.  It  is  all  the  more  inexcus- 
able for  taking  air  from  the  engine  room  because  it 
is  so  easy  to  take  air  from  outside  the  building. 
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fastened  to  a  stand  and  easily  attached  to  construction 
work,  requiring  drilling.  Less  time  is  required  to 
use  the  tools  in  this  manner  than  would  be  necessary 
if  the  work  were  placed  on  a  horizontal  boring  mill. 

The  advantage  of  such  a  device  to  the  engineer  is 
obvious,  particularly  when  it  is  necessary  to  rebore  a 
cylinder,  or  do  any  other  job  of  that  nature. 


ELECTRIC  MOTOR  DRIVE. 

It  is  not  until  attempts  arc  made  to  enumerate  the 
<]ifferenti)urposes  for  which  electric  motors  have  been 
utilized,  that  it  becnincs  apparent  to  what  extent  elec- 
tric power  has  been  ad<iptcd.  Probably  the  greatest 
use  of  tile  motor  for  power  purposes  has  been  applied 
to  the  machine  .shop  in  the  form  of  individual  drives 
for  latlie.<,  planer.^,  etc.  The  portable  electrically  ope- 
rated tot)l  is  used  to  a  far  greater  extent  than  many 
are  aware  of;  in  fact  it  is  being  used  for  nearly  every 
conceivable  purpose. 

Among  the  latest  uses  to  which  electric  motors  are 
being  put  is  that  of  portable  tool  heads'  which  may  be 


STEAM   PLANT  AUXILIARIES. 

While  considerable  thought  is  usually  given  to  the 
selection  of  engines  and  boilers  for  a  steam  plant,  the 
auxiliaries  receive  only  secondary  consideration.  A 
chain  is  as  strong  as  its  weakest  link  and  it  matters 
not  how  efficient  the  main  part  of  the  plant  is,  or  how 
well  adapted  to  the  conditions  under  which  it  operates, 
the  highest  economy  will  not  be  obtained  if  the  auxil- 
iaries are  improperly  arranged  or  are  not  suited  for 
their  work. 

Special  attention  should  be  given  to  the  selection  of 
condensers,  circulating  pumps,  feed  pumps,  feed  water 
heaters,  storage  batteries,  etc.,  for  each  has  a  certain 
duty  to  perform  and  its  failure  to  do  that  duty  may 
cause  disaster  to  the  plant.  The  selection  of  a  con- 
denser was  discussed  in  the  May  issue  of  this  publica- 
tion. 

Each  of  the  various  methods  of  driving  feed  and 
circulating  pumps,  have  its  advocates.  Doubtless  steam 
driven  pumps  are  more  satisfactory  than  any  other, 
and  are  most  in  use,  although  electrically  driven  pumps 
have  given  good  results  and  are  employed  in  many  of 
the  largest  central  stations.  The  successful  operation 
of  a  pump  driven  by  electricity  depends  largely  upon 
the  type  and  power  of  the  motor.  If  the  motor  has 
been  selected  by  guessing  at  the  size  and  type  required, 
there  is  apt  to  be  trouble.  The  motor  should  have  a 
capacity  of  at  least  25  per  cent  more  than  the  full  load 
power  actually  required  by  the  pump  in  order  to  be 
sure  of  satisfactory  results.  In  computing  the  power 
of  a  motor  for  pump  service,  a  friction  loss  of  10  per 
cent  should  be  added  to  the  power  required  to  lift  the 
water.  The  power  necessary  for  a  particular  size  of 
pump  may  be  roughly  estimated  by  calculating  the 
net  power  requirerl  to  lift  the  water  and  deliver  it,  to 
which  should  be  added  10  per  cent  of  this  value. 

Boiler  feed  pumps  as  well  as  condensers  should  be 
well  regulated  as  to  speed,  and  under  the  immediate 
control  of  the  man  in  charge.  Doubtless  as  good  speed 
regulation  can  be  obtained  with  motor  driven  pumps, 
as  with  steam  driven  pumps,  but  spasmodic  operation 
should  not  be  permitted  in  either.  Although  many 
engineers  believe  that  motor  driven  pumps  can  not  be 
controlled  as  to  speed,  as  well  as  the  steam  pumps 
there  is  no  reason  for  thinking  so. 

Probably  no  part  of  the  average  steam 'plant  pro- 
duces a  greater  saving  for  the  monev  invested  than  a 
good  feedwater  heater.  Here,  to.  type  and  size  plav 
an  important  part  in  the  operation  of  the  apparatus. 
The  storage  battery  is  coming  more  and  more  into 
general  favor  as  station  men  realize  the  advantages  to 
be  obtained  by  its  use  in  taking  off  the  peak  of  the  load 
or  even  taking  the  whole  station  load  at  times  when 
it  is  very  light.  Recently  the  storage  battery  has 
been  used  as  an  auxiliary  to  the  exciter  plant  in  al- 
ternating current  generating  stations.  This  applica- 
tion of  the  storage  battery  is  a  most  efficient  safeguard 
again.st  a  shutdown,  and  by  its  use  steam  driven  ex- 
citers are  not  necessarv. 
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In  this  department  que«tioni  concerning  iteam  enKineerinK  of  prutl- 
Cftl  Dature  and  of  a  general  interest  will  be  answered. 

The  name  and  address  of  the  writer  must  accompany  questions,  but 
sot  neccsaarlly  for  pnblication.    We  must  know  the  source  of  the  questioo. 


(428)  E.  M.,  DeQueen,  Ark.  Q.— "Is  there  any 
special  rule  for  determining  when  the  system  in  a  com- 
pressor ice  plant  is  properly  charged  with  ammonia. 
The  condenser  is  double  piped  and  tlie  receiver  is 
horizontal?"  A. — As  far  as  the  type  of  condenser  is 
concerned  it  makes  no  difference  and  has  no  direct 
bearing  on  the  question.  Any  type  of  condenser,  at- 
mospheric double  pipe  and  submerged  can  be  used, 
provided  capacity  enough  is  supplied  to  properly  con- 
dense the  ammonia  gases  delivered  by  the  compressor. 
The  amount  of  piping  or  capacity  varies  with  the 
efficiencies  of  the  respective  types.  The  atmospheric 
being  the  most  efficient,  the  double  pipe  next  and  the 
submerged  type  least  of  all.  All  three  types  give  good 
results  and  efficiency  must  be  sacrificed  for  conven- 
ience, etc.,  in  many  cases.  As  ibr  the  receiver,  it  has 
of  course  a  direct  bearing  on  the  question,  as  capacity 
must  be  provided  for  storing  a  certain  reserve  amount 
of  liquid  ammonia  when  pumping  down,  transferring 
and  making  repairs,  etc.  The  rule  used  by  representa- 
tive engineers  is  as  follows :  To  fully  charge  a  com- 
pressor system  with  ammonia  that  will  give  best  re- 
sults, allow  i-pound  of  ammonia  per  running  foot  of 
2-inch  expansion  pipe  in  the  system,  and  the  same  for 
the  discharge  side.  That  is,  find  out  how  many  feet 
of  2-inch  pipe  you  have  in  the  system,  and  divide  it 
by  three  and  you  have  the  amount  of  ammonia  in 
pounds  that  you  should  charge  into  the  system.  Un- 
fortunately this  amount  is  seldom  placed  in  the  system, 
as  only  in  few  cases,  has  capacity  been  provided  by  the 
builder  for  this  amount.  More  plants  are  operating 
with  J4-Ppun<i  than  are  those  with  more,  but  even  this 
amount  gives  excellent  results.  A  receiver  should  be 
vertical  and  have  sight  glasses  on  it,  with  autornatic 
shutofF  cocks.  This  shows  the  height  of  the  ammonia 
in  the  receiver  at  all  times,  when  running,  and  enables 
the  attendant  to  see  whether  the  ammonia  is  running 
low  or  not.  A  system  is  fully  charged  and  doing  good 
work,  all  other  things  being  equal,  when  you  have  a 
reserve  amount  of  say  50  pounds  (as  a  minimum),  of 
ammonia  left  in  the  receiver,  after  every  foot  of  ex- 
pansion coils  are  fully  frosted  back,  or  nearly  back,  to 
the  compressor,  and  the  condenser  pressure  correspond- 
ing to  the  proper  operation  of  the  plant,  and  the  back 
pressure,  or  suction  pressure,  is  at  a  point  correspond- 
ing to  the  temperature  ordinarily  carried  in  the  cold 
storage  rooms,  or  to  the  brine  temperature  in  an  ice 
plant 

(429)  F.  McN.,  Franklin,  La.  Q.— "I  have  a  tank 
10  feet  in  diameter  and  35  feet  3  inches  long.  How 
many  gallons  will  it  hold?"  A. — To  find  the  cubic 
capacity  of  a  cylinder  in  gallons,  multiply  the  area  of 
one  end  in  inches  by  the  length  in  inches.  This  pro- 
duct divided  by  231,  the  cubical  contents  of  U.  S.  gallon 
in  inches,  will  be  the  capacity  in  gallons.     Thus  we 


have  10  X  12  =  120.  120  X  120  X  7854  =  11,309.76 
inches.  The  length  equals  35  X  12  +  3  =  423  inches. 
11,309.76  X  423  =  4.784,028.48.  4,784,028.48  -T- 
231  =  20,710  gallons,  .the  amount  the  tank  will  hold. 

(430)  W.  A.  T.,  Eddyville,  la.  Q.— "In  running 
an  electric  light  plant  consisting  of  an  adjustable  gov- 
ernor type  of  engine,  and  a  multipolar  compound 
wound  direct  current  generator  with  the  load  varying 
from  zero  to  full  load,  would  it  be  best  to  vary  the 
speed  of  the  engine  and  leave  the  resistance  in  the 
rheostat  connected  to  the  shunt  winding  cutout,  or  to 
adjust  the  rheostat?"  A. — Always  operate  the  engine 
at  its  proper  speed,  and  adjust  other  .conditions  to  it. 
It  would  be  better  to  adjust  the  voltage  by  means  of 
the  rheostat. 

(431)  Same.  Q. — "About  what  proportion  of  the 
output  of  a  dynamo  over  compounded  10  per  cent 
would  pass  through  the  shunt  winding?"  A. — The 
amount  of  current  which  will  pass  through  the  shunt 
winding  of  a  dynamo  will  vary  according  to  the  size 
and  speed  of  the  machine.  A  >4  kilowatt  machine  run- 
ning at  about  1,200  revolutions  per  minute  will  take 
about  7  per  cent.  A  machine  ninning  at  about  600 
revolutions  per  minute,  will  take  less  than  i  per  cent  of 
the  total  output,  in  the  shunt  field  current. 

(432)  C.  A.  W.,  Basset,  Wis.  Q.— "An  upright 
engine  is  piped  for  drips  with  ^-inch  pipe  at  both  head 
and  crank  end  of  the  cylinder,  but  have  no  valve  be- 
tween the  two  cylinder  outlets,  which  allows  the  steam 
to  pass  from  the  end  taking  steam  to  the  end  exhaust- 
ing. About  how  much  loss  of  power  does  this  cause, 
with  a  steam  pressure  of  105  pounds  and  the  engine 
operating  at  no  revolutions  a  minute?"  A. — ^You 
have  omitted  the  most  essential  item  in  the  figuring  of 
engine  power,  i.  e.,  the  size  of  the  cylinder.  We  have 
no  way  in  which  to  even  hazard  a  guess  as  to  the 
loss  of  an  engine  piped  in  the  manner  described.  In 
order  to  do  so  with  any  degree  of  accuracy  indicator 
cards  would  need  to  be  taken  as  the  engine  is  piped  at 
present,  and  another  after  the  engine  cylinder  had  been 
piped  as  it  should  be.  The  difference  between  the 
power  developed,  would  be  the  loss  from  such  a  method 
of  piping. 

(433)  J-  C.  G.,  Parsons,  W.  Va.  Q.— "A  certain 
plant  has  a  60  kilowatt  alternating  dynamo  of  2,200 
volts  an;1  reduced  to  no  volts.  A  wattmeter  registers 
the  whole  amount  of  current  used.  Kindly  give  data  to 
figure  the  cost  of  power  at  the  rate  of  5  pounds  of  coal 
per  horsepower  per  hour,  by  the  use  of  the  wattmeter^ 
the  price  of  coal  being  $1.85  per  ton?"  A. — The  cost 
of  a  pound  of  coal  at  $1.85  per  ton  would  be  1.85  -j- 
2,000  =  .000925  cents.  5  pounds  would  be  .000925  X 
5  =  .004625  cents  per  horsepower  per  hour.  A  kilo- 
watt, is  equal  to  i.ooo  watts  and  it  requires  746  watts 
to  make  one  kilowatt,  which  is  called  an  electrical  horse- 
power. 1,000  watts  equals  1,000  -i-  746  =  1.34  horse- 
power. The  cost  of  1.34  horsepower,  or  i  kilowatt  is 
.0062  nearly.  If  you  have  150  kilowatt's,  the  cost  of 
producing  them  at  the  above  figures  will  be  150  X 
.0062  =:  .92  cents. 

(434).  R-  E.  K..  Green  Bay,  Wis.  Q.— "Will  a 
cement  cistern  hold  water  ranging  in  temperature  from 
100  to  200  degrees  heat.  The  water  is  the  returns 
from  our  heating  system?  The  water  will  contain 
some  oil  from  the  exhaust  steam  of  the  engine.     Will 
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the  oil  do  any  harm?"  A. — We  know  of  several  ce- 
ment cisterns  which  are  used  for  the  returns  and  as 
far  as  known,  there  is  no  reason  why  a  cement  cistern 
will  not  answer  the  purpose,  provided  it  is  constructed 
as  it  should  be.  It  is  better  to  make  it  round  and  thus 
avoid  the  likelihood  of  cracking  in  the  comers.  The 
oil  might  affect  the  cement  in  time,  but  it  would  be 
at  the  water  level. 

(435)  W.  N.  J.,  San  Marcos,  Texas.  Q.— "In 
average  practice  what  is  the  water  consumption  per  in- 
dicated horsepower  of  the  high  grade  single  cylinder 
Corliss  engine  o(  from  150  to  250  horsepower,  running 
condensing,  also  non-condensing?"  A. — As  you  do 
not  state  the  initial  pressure  we  will  assume  that  it  is 
100  pounds,  the  engine  cutting  off  at  I/4  stroke,  in 
which  case  the  actual  water  consumption  has  been 
found  to  be  from  24  to  26  pounds  non-condensing,  and 
from  19  to  21  condensing,  assuming  a  mean  effective 
pressure  of  about  54  and  64  respectively. 

(.436)  Same.  Q. — "Under  the  saine  conditions 
what  is  the  water  consumption  per  indicated  horse- 
power of  the  highest  grade  compound  automatic  four- 
valve  engine  of  from  150  to  250  horsepower,  running 
non-condensing  and  condensing?  Is  there  any  special 
difficulty  experienced  in  running  single  cylinder  Cor- 
liss engines  condensing?"  A. — A  compound  Corliss 
engine  of  the  above  horsepower  requires  from  19  to  21 
pounds  of  steam  running  non-condensing  and  from  14 
to  16  pounds  when  operating  condensing.  There 
should  be  no  difficulty  in  operating  a  simple  engine 
condensing,  all  that  requires  to  be  done  is  to  set  the 
valves  with  a  little  more  lead  and  a  little  earlier  com- 
pression. 

(437)  J-  W.  S.,  Noringer,  Mo.  Q.— "I  would  like 
to  ask  which  is  the  most  satisfactory  way  to  reinforce 
an  eclipse  manhole?"  A. — We  have  never  heard  of 
reinforcing  an  eclipse  manhole.  There  is  no  occasion 
for  it  as  it  is  strong  enough  without  reinforcing.  If  it 
is  worn  out  in  any  way  it  should  be  replaced,  not 
reinforced  or  strengthened. 


A  NEW  TYPE  OF  WATER  TUBE  CLEANER 

The  tube  cleaner  illustrated  above  which  is  known 
as  the  Demon  has  been  designed  to  clean  the  tubes  of 
water  tube  boilers.  The  device  consists  essentially  of 
two  parts ;  iHs.  a  new  form  of  scale  cutting  tool  and  a 
new  and  powerful  form  of  rotary  motor  to  drive  the 
cutter.  The  motor  belongs  to  the  general  class  of  ro- 
tary engines,  a  difference  being  that  it  has  a  central 
shaft  and  is  free  from  all  valves.  It  bears  no  resem- 
blance to  the  turbine  motor,  either  in  design  or  opera- 
tion. 

The  Demon  is  designed  to  operate  by  water,  the 
exhaust  water  being  used  for  washing  away  the 
loosened  scale.  The  inlet  and  exhaust  water  is  taken 
care  of  by  properly  arranged  ports.  The  pistons  of 
the  motor,  which  are  three  in  number,  are  attached  to 
the  shaft,  and  each  in  turn  automatically  projects 
across  the  cylinder,  thus  forming  a  partition  between 
the  inlet  and  the  exhaust  ports,  which  the  motive  fluid 
must  push  forward  before  it  can  reach  the  exhaust 
ports  As  no  water  can  reach  the  exhaust  until  the 
piston  has  passed  the  exhaust  ports,  the  water  con- 
sumed is  directly  proportional  to  the  speed  at  which 


the  machine  is  revolving.  Wlien  the  machine  is  work- 
ing on  unusually  heavy  scale,  the  speed  and  the  water 
consumption  are  both  somewhat  reduced ;  but  the 
pressure  on  the  piston  and  therefore  the  driving  force 
increases.  By  this  means,  the  shaft  is  given  a  constant 
and  positive  rotary  motion,  and  the  force  available 
for  rotating  the  cutters  is  several  times  as  great  as 
the  pressure  of  the  water  supply. 

An  important  advantage  claimed  for  this  machine 
is  that  a  form  of  cutter  can  be  used  entirely  different 
from  anything  else  designed  for  this  work.  In  the 
Demon,  three  cutters  with  tooth-like  edges  are  at- 
tached to  a  heavy  head  which  is  directly  attached  to 


THE    DEMON    TUBe    CLEANER. 


the  shaft  of  the  cleaner.  These  cutters  are  forced  out 
by  powerful  springs,  so  that  they  engage  the  scale  in 
a  positive  manner.  Their  motion  on  the  scale  is  neith- 
er of  a  chopping  nor  grinding  nature,  but  that  of  a 
direct  cutting  tool. 

The  outward  movement  of  the  cutters  is  limited  by 
adjustable  stops  and  the  aitters  can  be  so  set  that 
their  outside  diameter  in  their  rotary  movement  is 
just  equal  to  the  inside  diameter  of  the  tube  which  is 
being  cleaned.  The  motor  or  body  of  the  cleaner  is 
centered  in  the  tube  by  six  centering  lugs,  which 
insures  thorough  and  uniform  work  by  the  cutting 
tool. 

The  cutters  can  be  easily  renewed  and  at  a  slight 
cost.  No  lubrication  is  necessary  on  the  shafts.  The 
most  approved  form  of  roller  bearings  made  of  the 
best  hardened  tool  steel  are  used.  All  wearing  _sur- 
faces  are  made  as  large  as  possible  and  of  hardened 
tool  steel.  The  design  of  the  machine  is  such  as  to 
produce  a  powerful  and  rapid  cleaner  and  do  away 
with  the  necessity  of  frequent  repairing. 

An  examination  of  one  of  the  Demon  cleaners  after 
it  had  cleaned  15,  140-horsepower  water  tube  boilers 
showed  no  appreciable  wear  on  any  part  of  the  ma- 
chine with  the  exception  of  the  cutters. 

This  device  is  manufactured  bv  The  General  Spe- 
cialty Co.,  73  Carroll  street.  Buffalo.  N.  Y. 


NEV  BOOKS  AND  CATALOGS. 

"MECHANICS  OF  AIR  MACHINERY,"  by  Dr.  Julius 
Weisbach  and  Prof.  Gustav  Herrmann,  translated  by 
.Amasa  Trowbridge,  D.  Van  Nostrand  Co.,  23  Murray  and 
27  Warren  streets.  New  York.  206  pages,  6x9,  91  illustra- 
tions, cloth,  igo4,  price  $3.75  net.  This  volume  contains  .1 
translation  of  the  portion  of  Prof.  Herrmann's  revised  edig 
tioo  of  the  Weisbach  work  on  Engineering  Mechanic 
pertaining  to  the  moving  of  air,  and  the  final  portion  of  hi 
work.  Care  has  been  taken  to  eliminate  as  much  as  po5»^ 
ble  descriptions  of  engines  or  other  methods  of  drivir_ 
air  machinery.  The  changes  made  necessary  by  the  in- 
troduction of  the  high  speed  engine  and  gas  engine  are 
described,  also  the  various  kinds  of  fan  blowers  that  hav 
come  into  use  during  the  last  decade.  The  subjects  treate 
are,  the  movement  of  air;  the  movement  of  air  by  differ" 
ence  of  temperature;  natural  ventilation;  artificial  ventilR- 
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ctical  method  and  theory;  blowing  engines  of 
ypes;  compressors;  rotary  blowers;  fans  velocity 
;n.  The  appendix  comprising  47  pages  is  devoted 
■n  American  practice. 

HIKE  TOOLS  AND  WORKSHOP  PRACTICE 
JJGINEERING    STUDENTS    AND    APPREN- 

by  Alfred  Parr.  Longmans,  Green  &  Co.,  91-93 
snue,  New  York.  1905.  444  pages,  S^x8j4,  510 
>ns,  cloth,  price  $4.    This  volume  is  compiled  from 

of  instruction  on  machine  tools  and  workshop 
taught  at  University  College,  Nottingham,  Eng- 
igineering  students  and  others  who  are  mechanic- 
ned,  will  find  this  volume  well  worth  the  price, 
lerous  branches  that  the  work  treats  upon,  show 
t  methods  of  doing  things.  The  volume  contains 
ers,  each  one  of  great  interest  and  value  to  the 

and  mechanic.  They  treat  upon  the  following 
in  the  order  given:  Measurements;  marking  out 
d  processes;  materials;  drills  and  drilling  ma- 
turret  lathes;  treadle  and  power  lathes;  lathe  ap- 

boring  machines;  lathe  work;  grinding  wheels 
lines;  cold  iron  and  steel  sawing  machines — plan- 
;nng,  and  slotting  machines;  milling  machines, 
utters  and  appliances;  gear  and  gear  cutters;  cut- 
s  and  how  to  use  them;  fitting,  erecting,  vice  work 
s;  forge  shop  tools,  and  forging  processes;  hy- 
lachine  tools  and  riveting;  transmission  of  power, 
lods  of  working.     The  volume  also  contains  an 

treating  upon  measuring  machines;  sections  of 
reads;  section  of  union  joint;  chain  wheel  and 
ving;  tables  and  data. 

SENHEIMER'S  GENERATOR  VALVES,"  is 
of  a  handsome  booklet  of  12  pages.  By  descrip- 
illustration  the  complete  construction  and  advan- 
these  valves  are  shown.  For  further  information 
he  Lunkenheimer  Co.,  Cincinnati,  Ohio. 
.DER  OF  EIGHT  PAGES  is  devoted  to  descrip- 
nd  argument  for  Pennsylvania  metallic  packing, 
ast  few  years  a  great  many  new  packings  have 
the  market,  all  of  more  or  less  merit.  As  there  is 
hance  for  improvement  no  engineer  should  lose 
rtunity  to  investigate  anything  that  may  prove 
Ivantage.  You  can  learn  all  about  this  packing 
ssing  the  Pennsylvania  Metallic  Packing  Co.,  910 
Bank  building,  Pittsburg,  Pa. 

CREDENTIALS"  is  the  title  of  a  S4-page  book- 
lining  facsimile  orders  for  Williams  automatic 
r  regulators  from  some  of  the  largest  concerns  in 
:try.  As  many  of  these  are  repeat  orders  ex- 
>ver  a  period  of  several  years,  the  inference  to  be 
that  the  Williams  regulator  is  a  pretty  good  de- 
le  Williams  Gauge  Co.,  200  Fourth  avenue,  Pitts- 
;  the  manufacturers. 

ILL  CALENDAR  printed  in  colors  is  being  sent 
idam 'Cook's  Sons,  313  West  street.  New  York, 
will  be  sent  to  any  engineer  who  writes  them, 
apany  manufactures  Albany  grease  and  offer  to 
jx  of  the  grease  and  a  grease  cup  free  to  any  en- 
lio  requests  same  and  mentions  this  publication. 
iFLET  describing  the  Automatic  smoke  preventer 
received  from  the  Automatic  Smoke  Preventer 
tlackstone  building,  Cleveland,  O.  This  device  is 
to  the  boiler  front  and  works  through  a  series  of 
d  weights.  Full  information  will  be  given  by  the 
urers. 

dONT"  PACKINGS  are  described  in  an  8-page 
>ent  us  by  the  manufacturers,  Clement  Restein  & 
adelphia.  This  packing  is  made  in  coils,  rings, 
ctional  ring,  etc.  They  also  make  several  other 
t  packing. 

STERLING  VALVE  RESEATING  MACHINE 
bed  in  a  folder  recently  received.  It  is  manu- 
by  the  Sterling  Valve  Reseating  Co.,  Rochester, 

lY  ATTRACTIVE  BOOKLET  is  being  distrib- 
the  Wm.  B.  Pierce  Co.,  325  Washington  street. 
N.  Y.     It  is  entitled  Boiler  Room  Economy  and 

the  Dean  boiler  tube  cleaner.     It  will  be  sent 
iiy  engineer  who  requests  a  copy. 
TALOG    SENT    US    BY    The    Johnson    Com- 

Supply  Co.,   Rochester,   N.   Y.,  tells  something 


about  Sumac  boiler  compound  which  they  manufacture. 
It  also  contains  several  pages  of  facsimile  orders  for  this 
compound.  For  further  information  address  the  manu- 
facturers. 

CHANDLER  &  TAYLOR  CO.,  Indianapolis,  Ind.,  have 
sent  us  a  copy  of  bulletin  E-ioi  which  shows  their  line  of 
enclosed  self-oiling  engines.  This  is  said  to  be  the  first 
line  in  the  country  to  be  manufactured  according  to  the 
recommendations  of  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Electrical  En- 
gineers. It  is  a  type  particularly  adapted  to  direct  con- 
nected service. 

PRODUCER  GAS,  ITS  USES  AND  COST"  is  the  title 
of  section  i  of  catalog  A  issued  by  the  Wile  Power 
Gas  Co.,  Rochester,  N.  Y. 

"STEAM"  is  the  title  of  a  handsome  datalog  sent  us 
by  the  Aultman  &  Taylor  Machinery  Co.,  Man  field,  O. 
It  tells  principally  of  the  Cahall  water  tube  boiler  which  is 
manufactured  in  horizontal  and  vertical  types  and  the 
Cahall  chain  grate  stoker. 

A  HANDSOMELY  PRINTED  FOLDER  describing 
the  steam  pumps,  power  pumps,  air  compressors,  deep 
well  pumps  and  supplies  manufactured  by  the  Weinman 
Machine  Works,  Columbus,  O.,  has  been  sent  us.  This 
company  manufactures  pumping  machinery  for  all  pur- 
poses. 

A  BOOKLET  describing  the  transmission  rope  and 
belting  manufactured  by  the  Ryder  Belt  &  Cordage  Co., 
Buffalo,  N.  Y.,  has  been  handed  us. 

THE  SYRACUSE  CHILLED  PLOW  CO.,  Syracuse, 
N.  Y.,  have  sent  us  a  copy  of  catalog  No.  12,  describing 
their  line  of  wheelbarrows,  carts,  etc. 

EAST  END  BOILER  WORKS,  25  St.  Aubin  avenue, 
Detroit,  Mich.,  manufacture  the  Detroit  water  tube  and 
Scotch  water  tube  boilers.  The  catalog  gives  nearly  all 
the  necessary  information. 

A  VERY  HANDSOME  catalog  entitled  "Water  Power 
Equipment,"  has  been  sent  us  by  the  Wellman-Seaver- 
Morgan  Co.,  Cleveland,  O.  This  company  manufacture 
several  different  types  of  water  turbines,  and  all  are  well  il- 
lustrated in  this  catalog.  It  also  contains  a  number  of 
tables  that  may  be  of  value  to  persons  interested  in  this 
class  of  engineering. 

"GRAPHITE,"  the  house  organ  of  the  Jos.  Dixon 
Crucible  Co.,  Jersey  City,  N.  J.,'  for  May  contains  much 
matter  of  interest  to  engineers.  You  will  do  well  to  write 
them  for  a  copy.     It  is  free. 

WE  HAVE  RECEIVED  a  circular  describing  Hayden 
metallic  packing  for  air  pumps.  The  N.  L.  Hayden  Mfg. 
Co.,  180  West  Locust  street,  Columbus,  O.,  who  manu- 
facture this  packing  make  it  also  for  other  purposes. 
Besides  this  they  have  a  line  of  specialties  that  will  in- 
terest engineers. 

A  175-PAGE  BOOK,  L  510,  describing  and  illustrating 
a  complete  line  of  steam,  electric,  gas  and  power-driven 
compressors  of  all  types,  including  single  and  duplex  and 
simple  and  compound:  single  and  multi-stage,  etc.,  is  be- 
ing distributed  by  the  Laidlaw-Dunn-Gordon  Co.,  114 
Liberty  street.  New  York  city.  It  gives  the  results  of  the 
latest  investigations  upon  air-valve  gears  (the  most  criti- 
cal feature  of  an  air  compressor)  and  shows  a  gear  com- 
bining the  quietness,  efficiency  and  high-speed  qualities 
of  mechanically-moved  valves  with  the  elasticity  of  pop- 
pet valves.  It  also  explains  the  air  lift  for  raising  water 
from  driven  or  bored  wells,  gives  the  amount  of  air  re- 
quired for  pumps  and  drills,  tells  how  to  calculate  pipe 
lines  for  compressed  air,  explains  the  effects  of  altitude 
and  temperature,  discusses  the  advantages  of  compound- 
ing and  intercooling,  the  advantages  of  different  valve 
gears  for  different  purposes,  the  several  methods  of  driv- 
ing, and  gives  data  on  a  hundred  other  things  of  use  and 
interest  to  every  actual  or  prospective  user  of  com- 
pressed air.  The  book  is  a  valuable  addition  to  any  tech- 
nical library. 


TRADE  NOTES. 


THE  SMOOTH-ON  MFG.  CO.,  375  Communipaw  ave- 
nue, Jersey  City,  N.  J.,  offer  to  send  free  of  charge  to  any 
engineer  a  copy  of  their  new  book  on  how  to  make  repairs 
with  Smooth-On. 
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THE  RELIANCE  GAUGE  COLUMN  CO.,  86  East 
Prospect  street,  Cleveland,  O.,  manufacturers  of  high 
grade  steam  specialties,  such  as  water  columns,  high  and 
low  water  alarms,  steam  traps,  etc.,  report  that  business 
during  the  past  year  has  been  Very  good  indeed.  A  person 
visiting  engine  rooms  throughout  the  country  will  be 
impressed  by  the  number  of  boilers  equipped  with  Reliance 
columns. 

WE  ARE  INFORMED  that  the  Sterling  Lubricator 
Co.,  5  Frank  street.  Rochester,  N.  Y.,  have  recently  fur- 
nished and  equipped  the  entire  plant  of  the  Phillips  In- 
sulated Wire  Co.,  of  Pawtucket,  R.  I.,  with  the  Sterling 
force  feed  lubricators.  All  of  these  lubricators,  except 
one,  were  installed  on  the  engines  and  pumps  of  the  new 
plant.  One  of  these  lubricators  was  placed  upon  the  en- 
gine in  the  old  shop,  and  the  engineer  has  reported  that 
by  its  use  he  is  getting  a  better  lubrication  with  one  pint 
of  oil,  whereas  in  the  past  he  has  been  using  three  pmts 
for  the  same  length  of  time,  fed  through  a  sight  feed 
lubricator. 

IT  H.^S  LONG  been  claimed  that  Albany  grease  fur- 
nishes the  remedy  for  all  lubrication  troubles.  Evidence 
of  this  is  constantly  reaching  Messrs.  Adam  Cook's  Sons, 
313  West  street.  New  York,  the  only  makers,  in  testimony 
from  users  of  their  compound.  In  a  recent  letter  re- 
ceived by  them  from  A.  H.  Smith,  of  the  Smith-Maynard 
Co.,  Ralph,  Wis.,  the  writer  says:  "I  have  thoroughly 
tested  the  sample  of  grease  you  sent  me,  and  am  pleased 
to  say  that  the  results  were  eminently  satisfactory  in  every 
way.  I  have  tried  it  on  my  most  troublesome  bearings  and 
they  ran  as  cool  as  one  could  wish." 

THE  ALBANY  STEAM  TRAP  CO.,  Albany,  N.  Y., 
received  the  following  letter  from  the  foreman  of  the  N. 
Y.  C.  &  H.  R.  R.  Co.,  of  Poughkeepsie,  N.  Y.:  "Would 
state  that  I  have  installed  one  of  your  traps  in  the  N.  Y.  C. 
round  house  at' Poughkeepsie,  on  February,  2,  1905.  or  in 
other  words,  I  got  new  fitting  for  this  trap  as  old  fitting 
was  worn  out;  after  getting  new  fitting  on  February  2, 
1905,  trap  was  started  and  in  checking  up  the  coal  used  in 
January,  1905,  as  against  the  amount  used  for  25  days  in 
February  I  find  that  we  have  saved  over  66  tons  of  coal 
in  25  days,  and  over  125,000  gal.  of  water.  I-  think  this  is 
a  good  saving  for  25  days." 

AT  THE  ANNUAL  MEETING  of  the  stockholders  of 
the  Joseph  Dixon  Crucible  Co.  the  old  board,  consisting 
of  Edward  F.  C.  Young,  John  A.  VValker,  Edward  L. 
Young,  William  Murray,  George  T.  Smith,  Joseph  D. 
Bedle  and  George  E.  Long,  were  unanimously  reelected. 
The  board  of  directors  reelected  the  former  officers, 
namely,  Edw.  F.  C.  Young,  president;  John  A.  Walker, 
vice  president  and  treasurer;  George  E.  Long,  secretary. 
Judge  Joseph  D.  Bedle  was  also  reelected  as  counsel.  The 
stockholders  present  expressed  themselves  as  thoroughly 
satisfied  with  the  management  of  the  company  by  its 
officers.  Of  the  total  number,  7,345  shares,  there  were 
represented  7.145  shares. 

OILING  SYSTEMS  may  be  employed  with  the  same 
degree  of  economy  upon  any  size,  type,  style  or  number 
of  engines  of  as  small  as  50  horsepower  and  as  large  as 
desired.  The  savings  in  time,  attention,  waste,  loss  of 
oil  in  handling,  and  the  neatness  with  which  the  engine 
room  may  be  kept — all  this  due  to  the  elimination  of  hand 
oiling — are  advantages  which  urge  the  adoption  of  oiling 
systems  in  every  modern  power  plant.  Many  leading  me- 
chanical engineers  are  specifying  the  White  Star  con- 
tinuous oiling  system,  and  a  most  noteworthy  order  re- 
cently awarded  the  Pittsburg  Gauge  &  Supply  Co.,  Pitts- 
burg. Pa.,  was  one  for  a  complete  system  to  be  used  in 
connection  with  ,12,000  horsepower  of  engines  in  the  plant 
of  the  Lackawanna  Steel  Co.,  Buffalo,  N.  Y. 

THE  'XKW  YORK  SPECIAL"  of  the  Pennsylvania 
Lines,  leaves  Cleveland  5:'<o  p.  m.,  arrives  New  York  8:15 
a.  m.  .^  Pennsylvania  standard  dining  car.  Through 
sleepers.  Reservations  at  New  City  Ticket  Office,  112 
Euclid  Avenue,  Colonial  .Arcade.  J.  B.  Modisette,  EHst. 
Pass.  .Agent.  Cleveland,  O. 

.\T  THE  .XNNUAL  stockholders'  meeting  of  the  Pitts- 
Iv.irs  Fcid  Water  Heater  Co..  the  f"ll(3wing  directors  and 
ol'ticers    wire    elected:      James    Bonar,    president;    J.     E. 


Schlieper,  treasure--  Joseph  Cawley,  secretary.  The 
pany  report  business  in  their  diflferent  types  of  h 
as  being  good  at  the  present  time. 

THE  BURf  MFG.  CO.,  Akron,  O.,  have  re 
shipped  one  lo-inch  exhaust  head  to  the  .\merican 
&  Wire  Co.,  and  one  24-inch  exhaust  head  to  the  Ni 
Steel  &  Wire  Co.,  and  120-gallon  Cross  oil  filtet* 
National  Tube  Co.,  McKeesport,  Pa.,  making  73  e: 
heads  and  154  oil  filters  now  used  by  the  United 
Steel  Corporation. 

THE  UNITED  STATES  CIVIL  SERVICE 
MISSION,  Washington,  D.  C,  announces  an  exami 
on  June  28,  1905,  to  secure  eligibles  from  which  to 
certification  to  fill  a  vacancy  in  tne  position  of  as: 
engineer  (steam  and  electrical)  at  the  Pine  Ridge  S 
South  Dakota,  at  S.S40  per  annum;  and  vacancies  a 
may  occur  in  the  Indian  Service,  in  the  engineering 
tions  indicated  below.  For  further  information  a 
the  Commission  as  above.  Age  limit,  20  years  01 
on  the  date  of  the  examination.  Application  form 
only  one  form  being  required  in  case  more  tha 
branch  is  selected. 

AN  IMPORTANT  EVENT  in  the  machinery  tra< 
the  incorporation,  on  May  31,  of  Manning,  Max^ 
Moore,  Incorporated,  composed  of  the  well-known 
of  Manning.  Maxwell  &  Moore  and  its  allied  manu: 
ing  companies,  The  Shaw  Electric  Crane  Co.,  The  A 
Mfg.  Co.,  The  Consolidated  Safety  Valve  Co.,  The  F 
&  Derby  Mfg.  Co.,  The  Hancock  Inspirator  Co.,  a' 
United  Injector  Co.  The  Corporation  was  formed 
the  laws  of  the  State  of  New  Jersey,  and  is  establisl 
a  basis  which  is  unique  among  commercial  enterpr 
its  kind,'  having  a  paid-up  capital  of  $5,c 
There  is  but  one  kind  of  stock,  known  as  commor 
assessable.  The  officers  of  the  new  concern  are:  ( 
A.  Moore,  President;  John  N.  Derby,  Vice-Pre 
Martin  Luscomb,  Vice-President;  Stephen  B.  Aller, 
President;  Colby  M.  Chester,  Jr.,  Treasurer;  J.  H 
Assistant  Treasurer;  Charles  Arthur  Moore,  Jr..  Sec 
and  Merle  S.  Clayton,  .\ssistant  Secretary.  Busine 
be  carried  on  at  the  home  office  of  Manning,  Max 
Moore,  at  85,  87  and  89  Liberty  street.  New  Yor 
through  their  branch  offices  in  Boston,  Philadelphi: 
cago,  Cleveland,  Pittsburgh  and  St.  Louis.  With  thi 
prestige  already  gained  by  the  firm  and  the  variou 
panics,  reinforced  by  the  energy,  judgment  and  wi 
quaintance  of  Mr.  Sloore  and  the  efforts  of  the  ■ 
men  with  whom  he  has  surrounded  himself,  the  sue 
this  new  corporation  seems  to  be  well  assured. 

G.  U.  MERRILL,  31  Van  Houten  street,  Paterson 
reports  the  following  recent  sales  of  the  Merrill  Ide 
strainer:  i,  12-inch  to  the  DeLamars  Copper  Refinii 
Chrome,  N.  J.;  i,  6-inch  and  i,  2-inch  to  the  At 
Simon  Silk  Dyeing  Co..  Paterson,  N.  J.;  I,  6-inch 
Atha  Tool  Co.,  New-ark,  N.  J.;  same  to  Benj.  Atl 
Newark,  (second  order);  same  to  Underground  I 
Ry.  Co.,  London,  Eng. ;  i,  1 2-inch  to  Balbach,  Si 
Co.,  Newark.  N.  J.;  2,  14-inch  to  United  Electri 
Springfield,  Mass.  (second  order),  and  2.  18-inch 
24-inch  to  Haverhill  Electric  Co.,  Haverhill,  Mass. 
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INTERNATIONAL 
Boiler   Compound 

It  will  eliminate  the  danger  of  boiler  explosion 
reduce  consumption  of  coal.    Hundreds  of  testimot 
prove  its  efficiency.    We  have  a  special  offer  to  n 
each  engineer  who  will  write  for  it. 

International  Boiler  Compound  C 

47  Market  Street,  CHICAGO. 
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BUSTION MOTORS 
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This  brings  it  home 


TIGHT    CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 

like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 

bearings,  relief  at  all 
points,   no  lost  power. 


Turn  your  bicycle  up- 
side down,  tighten  the 
chain  and  revolve  wheel 
by  hand. 

Next  loosen  the  chain 
and  do  it  again. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  every  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Surface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

ding  -  Surface   Co 

154-160  Virgfola  St 

Buffalo  NY 

Branches  fn  Chid    Otia. 


THE  POWER  OF  THE  "DEMON" 


Is  clearly  shown  on  accompanying^  rrproducCion  of  photograph  of  actual 
teiil  in  which  the  "  Demon  "  devtloned  a  pull  of  210  Ids.  as  against  a  S-lb. 
puU  t*f  the  lurbiuc  wb«.n  uoUi  wure  buppiuil  by  water  at  the  same  pressure. 


OP£r/?AT£rD     BV   WA-TEFi 


The  "  DEMON  "  ts  not  a  turbine,  but  a  powerful  rotary  water  taotor  which 
will  clean  the  lubes  of  your 

'WATER  TUBE  BOILERS 

more  thoroughly  than  any  other  machine  in  the  world,  and  in  one-fourth 
of  the  time.  The  "  DHMON  "  is  of  strons  and  durable  conatructioo  and 
will  last  for  years. 

THE  "TORPEDO" 

la  (he  only  perfectly  safe  and  cfl.cLive  device  for  removing  scale  from 


i*««  J^^tM  •mtafw  A  >0Oi 


Jramt  it  t^rrn 


B*n*ra. 


BOTH  ARE  SENT  ON  TR.IAL  BY 


THE  GENERAL  SPECIALTY  CO.,  73  c»r«-oii  St..  buffai^o.  n.  y. 
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THE  USE  OF  THE 

Reliance  Safety  Water  Column 

INSURES,  AMONO  OTHER  THINGS 
Steady  Water  Less  Repairs 

Steady  Power  Less  Stoppages 

Steady  Steam   Pressure       Less  Fuel 
Less  Expansion  and  Contraction 

IT  GIVES  INSTANT  ALARIVI  WHEN    THE 
WATER    IS    TOO    HIGH    OR -TOO    LOW 

WRITE  US    FOR    FURTHER   INFORMATION 

The  Reliance  Gauge  Column  Co. 

86  E.  Prospect  St.  CLEVELAND.  O. 


Steam  Traps  Save  Coal 


RET0RN  STEAM  TRAP 


Thia  company  muinfacture 
&team  Traps  for  all  duties. 
Return  Steam  Traps  for  rc- 
tarainK  the  water  of  condens- 
ation back  into  the  boiler  un- 
der pnrssure,  without  the  aid 
of  a  pump,  and  non-return 
ateam.trap»fordiHcharifinw  the 
water  into  m.  tank  or  atmos- 
phere and  preventing  the  es- 
cape of  steam  from  the  system- 

SK.SD  FOKCATALOGUK  "  6" 

The  Albany  Steam  Trap  Co. 

AIb«ny,N.Y^U.S.A. 

EsUblinhed  1S71. 
Frrf'k  TowniKnd,  Pre*. 

Jaa.  H.  Blessing,  Gen.  Mgr. 


Tbe  Standard  Steam  Trap  of  America 

IS  THB 

ANDERSON 

MANUFACTURED  BV 

THE  V.  D.  ANDERSON  CO. 

CLEVELAND,  OHIO. 


In  a  NutsHe 

"A  "Wasteless  Trap  of 
'Wonderful  Capacity" 

THE  WRIGH 
EMERGENC 
STEAM  TRi^ 


VTastelesB  because  of  a  double  i 
seal.  Note  in  the  cut  below  that  this  water  s( 
not  a  shallow  afiair.  but  that  it  is  c»nBt»I| 
m&int«in«<)  to  a  depth  of  four  or  five  i] 
and  covers  b*tK  inlet  and  eutlet  of 
locking  it  securely  against  escape  of  steam, 
charge  does  not  take  place  until  the  water  fill 
trap  to  about  two-thirds  full 

Intmense  Capaeitx.  —  We  basa 
claim  upon  the  efficienc)-of  our  e.xdusive  three  • 
principle.  These  three  valves  opening  in  succi 
vnth  the  rise  of  the  float,  insure  a  quicker  dia 
of  sudden  flushes  of  water  than  any  other  mi 
The  three  valves,  or  even  two  of  the  valves,  op 
ing  at  once  will  easily  dispose  of  the  largest  ini 
though  it  seldom  happens  that  more  than  the 
or  center  valve  is  required. 

OtKer  Advantages,  such  as  eat 
access  to  valves  and 
valve  seats  by  removing 
the  plug  over  tube,  lo- 
cation of  valves  at  top 
away  from  scale  and 
<lirt,  use  of  strongly  re- 
inforced high-pressure 
float,  etc.,  are  fuHy  de- 
scril>ed  in  Catalogue. 
Ask  for  it. 


Wright  Manufacturing  C 

82  Woodbrldge  St.,     DETROIT, 


iring  u 
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The  Purchaser  of  a  Steam  Separator 

needs  to  discriminate  with  unusual  care,  for  there  are  many 
makes  and  all  bear  the  hackneyed  label  "  The  Best  Made." 

Each  may  be  meritorious  in  one  or  more  features,  but 
sadly  lacking  in  the  complete  make-up.  Such  separators  soon 
prove  detrimenul  to  the  user  and  he  is  forced  to  look  for 
a  better  machine. 

Now.  if  you,  Mr.  Reader,  are  contemplating  the  purchase 
of  a  separator,  will  you  not  carefully  study  the  advantages 
offered  by  the  extensive  line  of 

AUSTIN  SEPARATORS 

FOR  LIVE  AND  EXHAUST  STEAM  ? 

Remember,  that  we  manufacture  separators  adapted  for  every  con- 
dition of  service.  Based  upon  exact  scientific  principles,  we  can  pos- 
itively guarantee  their  efficiency  as  separating  machines. 

Our  Steam  Separators  insure  absolutely  dry  steam  to  the  engine, 
smoother  running,  protection  against  water  getting  into  the  cylinder, 
and  extra  steam  storage  because  of  their  large  receiver  capacities,  so 
that  extra  steam  is  instantly  available,  close  to  the  throttle,  in  case  of  a 
sudden  increase  of  load. 

Our  Oil  Separators  extract  all  oil,  grease  and  other  impurities 
from  exhaust  steam. 

AUSTIN  SEPARATOR  CO. 


90  Woodbridge  Street, 


Detroit,  Mich.,  U.  S.  A. 


E  BRING  THE  PROOF  TO  YOU 


e  show  you  herewith  absolute  proof  of  the  circulation  of  the  Engineers'  Review.     It  is  the  Govern- 
^nt's  receipt,  and  shows  the  actual  numbet  of  pounds  mailed.     Complete  explanation  is  given  below. 


S^ 


No, 


Nimt  0 


itmt  of  Publlcjiion, . 

Or  Nttus  Agtnt, 

Weight  of  SampU  Copies  (Sttmfir  c^immb  u«  kiw»r«  SttbjMt  ■»  Rmuc"), 

Weight  of  Copies  lo  Subscribers,  Subject  to  Posttgt,  -       .       -       -       - 

ToIaI  'oieight  of  Copies  subject  to  postigt  *t  One  Cent  t  pound  or  fraction  thereof, 

Weighi  of  Copies  lo  subscribers  in  county  of  publication.  Free  of  Postage, 

01I1.M  I.  (•■itttc.l  lu  wltulf  .^r  lit  |urt,  uid  putli.b.d,  mmy  bo  niil  frc*  ol  |iu«Uij«.J 

deceived  full  pr^p^yment  of  postage. 


///^^ 
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FOR  EVCRy  MAILINO,  WHETHER 
THE  MATTER  BE  SUUCCT  TO 
POSTAGE   OR   FREE. 


.  P.  M.. 
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tal  number  of  poimcls  for  May  issue., 
fcducling  wrapping  paper 


11,940  pounds 
US     '• 


11,795  pounds 

e  cop>'  of  May  issue  weighs  9Jf  ounces,  making  a  total  number,  mailed  by  the  pound  rate,  of 20,403    copies 

^pies  inailed  in  Qevelanil  umier  stamps  291  and  306  delivered  to  our  offiice  make  an  addition  of 597    copies 

e  total  edition  for  May  being - —      21, (KX)  copies 
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Glissifiad  Index  for  Buyers. 

For  addresses  of  manufacturers  refer 
to  the^lphabetioal  Index  on  page  41, 
which  EiTes  the  pa<es  on  which  the 
advertisementa  appear. 


Air  Compreisora 

Snider-Hughes   Co. 
Air   Compresiors,    Gasoline 
Columbus  Machine  Co. 
Alarma,  Hlsh  and  laow 

Water 
Crane   Co. 
Lunkenheimer   Co. 
Penberthy   Injector   Co. 
Pittsburg  Gage  &  Supply  Co. 
Reliance  Gauge  Column  Co- 
Wright    Mfg.    Co. 
Arch  Plates,  Boiler 
X-amprey  Co. 

Automobile   Flttingi 
Lunkenheimer  Co. 
Belt  Oreialng  and  FlUluK 
Cling-Surfacc   Co. 
Dixon    Crucible   Co.,  Joa. 
Belting 

Carpenter  &  Co.,  Geo.   B. 
Chicago   Rawhide  Mfg.   Co. 
France  Packing   Co. 
Quaker  City  Rubber  Co. 
Blowers 
Hays,    Chaa.    N. 
Ohio    Blower    Co. 
Snider-Hughes  Co. 
Boiler  Compound  Feeders 
Internationa]    Boiler    Compound    Co. 
BoUer  Feeders 
Davis   Regulator   Co.,   G.   M. 
Boilers 

Aultman  &  Taylor  Mch.  Co. 
Cooper  Co.,   C.   &  G. 
Harrison    Safety    Boiler    Works. 
Holyokc  Steam  Boiler  Works. 
Boiler  Tnbe  Cleaners, 

Meohanloal 
Gem    M  f g.   Co. 
General    Specialty   Co. 
Hubbard  ft  Co. 
Lagonda  Mfg.  Co. 
Maurer,   Labadie  ft   Co. 
Pierce  Co.,  Wm.   B. 
Books 

.\udel   ft  Co.,   Theo. 
Engineers'  Review  Co. 
Van  Nostrand  Co..  D. 
Borlnc   Blaoliines,    Electric 
McCrea  ft  Co.,  Jas. 
Brass   Founders 
Williams   Valve  Co.,  D.   T. 
Calipers 
Starrett  Co.,  L.  S. 
Castings,    Brass 
Pittsburg  Gage  ft  Supply  Co. 
Chain   Hoists 
Carpenter  ft  Co.,  Geo.    B. 
Chemicals 
Lord  Co.,  Geo.  W. 
Clamps,  Pipe 
McCrea  ft   Co.,  Jas. 
Clamps,  Steam  Joint 
McCrea   ft   Co.,  Jas. 
Cooks 

Lunkenheimer  Co. 
Penberthy   Injector  Co. 
Pittsburg  Gage  ft  Supply  Co. 
Powell   Co.,   Wm. 
Reliance  Gauge  Column  Co. 
Cooks,  Oaa 

Pittsburg   Gage   ft   Supply   Co. 
Colls  and  Bends,  Iron, 

Brass  or  Copper  Pipe 
National    Pipe   Bending   Co. 
Commutator  Liubrloants, 

Graphite 
Dixon    Crucible   Co.,  Jos. 
Compounds,   Boiler 
International    Boiler   Compound   Co. 
Lord    Co..    Geo.    W. 
Compounds,  Car  Axle 
Lubron    Mfg.    Co. 
Compounds,  Graphite  Pipe 

Joint 
Dixon   Crucible  Co.,  Joa. 
Oomponads,  Xtvbrieatlng 
Keystone  Lubricating  Co. 


Condensers 

Snidcr-Hughea  Co. 

Stewart   Heater   Co. 

Wheeler  Condenser  ft  Eng-  Co. 

Counter  Shafts 

Myers  &  Bro.,  F.   E. 

Cutters,   Gasket   and 

Washer 
McCrea  &  Co.,  Jas. 
Cutters,  Tube 
Lagonda    Mfg.    Co. 
Cylinders,   Artesian    Wall 
Myers   &   Bro.,    F.   £. 
Cylinders,    Irrigation 
Myers  4   Bro.,   F.   E. 
Dividers 
Starrett  Co.,  L.  S. 
Dry  KUns 
Ohio   Blower  Co. 
Dust  Collectors 
Ohio   BloSlrer    Co. 
Dynamo  and  Uotor 

Brushes,   Graphite 
Dixon    Crucible   Co.,  Jos. 
Ejectors 

American   Injector  Co, 
Chicago    Injector   Co. 
Hancock   Inspirator  Co. 
Penberthy   Injector    Co. 
Emery   Wheels 
Carpenter   &    Co.,    Geo.    B. 
Engines,  Blowing 
Buckeye  Engine  Co. 
Engines,  Gas  and   Gasoline 
Buckeye  Engine  Co. 
Columbus  Machine  Co. 
Marinette    Gas    Engine    Co. 
Engines,  Gasoline  Helstlag 
Columbus    Machine    Co. 

Engines,    Steam 

.•\nit-ric3n    Hnginc   Co. 

Bates    Machine    Co. 

Buckeye  Engine  Co. 

Cooper  Co.,  C  ft  G. 

Ohio   Blower  Co. 

Quincy    Engine    Works 

Tteevea   Engine   Co. 

Russell   Engine  Co. 

Exhaust  Heads 

Burl   Mfg.    Co. 

Flower  ft  Co.,  Walter  L. 

Ohio   Blower  Co. 

Pituburg  Gage  ft  Supply  C*. 

Robertson   ft   Sons,   Jaa.   L. 

Wright  Mfg.  Co. 

Fertiliser  Dryers 

Anderson    Co..    V.    D. 

Filters,  OU 

Burt  Mfg.   Co. 

Flower  ft  Co.,   Walter  L. 

Lippincott  Steam   Spec.  A   Sap.   Co. 

Maurer,  Labadie  ft  Co. 

Pittsburg   Gage   ft   Supply    Co. 

Robertson   ft    Sons.   Jas.    L. 

Filterers,   Scale 

Wright   Mfg.   Co. 

Fittings,  Brass  Hydranllo 

Pittsburg   Gage   ft    Supply    Co. 

Fittings,  Steam 

Lunkenheimer   Co. 

Sterling  Lubricator  Co. 

Floats,  High  Pressuso 

Reliance   Gauge   Column    Co. 

Flue  Cleaner  Roda 

McCrea  ft   Co.,    Jaa. 

Flue   Cleaners 

Buahnell  ft  Co.,   Tohn  S. 

Cleveland   Flue  Cleaner  ICfg,  Ca 

Hubbard  ft  Co. 

Robertson  ft   Sons,  Jaa  I. 

Rugeles  ft    Ruggles 

Furnace   Feeders 

Ohio  Blower  Co. 

Furnace,  Patent 

Holyolce  Steam  Boiler  Works. 

Fusible   Plugs 

Lunkenheimer  Co. 

Gage  Glass  Befleetors 

Lobron  Mfe.  Co 

Gage   Glass  Blngs 

Pennsylvania   Rubber   Co. 

Gages,  Oil 

Lunkenheimer  Co. 

Oages,    Steam 

Chicago    Injector    Co. 

Pituburg  Gage  ft  Supply  Ce. 

Gages,  Beoordlng 

Pittsburg  Gage  ft  Supply  Co. 


Gages,    Water 

Lunkenheimer  Ca. 
Penberthy   Injector  Co, 
Powell  Cfo.,   Wm. 
Reliance   Gauge    Column    Co. 

Gaskets 

Carpenter  ft  Co.,  Geo.   B. 
Goodyear  Tire  &  Rubber  Co. 
Pennsylvania   Rubber   Co. 
Quaker  City  Rubber  Co. 

Gear  Cutting 

Chicago  Rawhide  Mfg.  Co. 
Gears,  Rairhlde 
Chicago  Rawhide  Mfg.  Co. 
Generators 
.\mcrican   Knginc  Co. 
Governors,  Pump 
Albany  Steam  Trap  Co. 
Davis   Regulator  Co.,   G.   M. 
Fisher  Governor  Co. 
Foster  Engineering  Co. 

Graphite 

Dixon   Crucible   Co.,   Jos. 

Graphite,   Flake 

Dixon  Crucible  Co.,  Joa. 

Grate  Bare 

Bushnell  ft  Co.,  John  S. 

Holyoke  Steam  Boiler  VVorks. 

Martin  Grate  Co. 

Robertson   ft    Sons,  Jaa.    L. 

Gratea,   Shaking 

Lippincott    Steam  Spec  ft   Sup.   Co. 

Martin  Grate  Co. 

Robertson    ft    Sons,    Jaa.    L. 

Grease 

Couk'j   Sons,  Adam. 

Dixon  Crucible  Co.,  Joa. 

Keystone   Lubricating  Co. 

Lubron   Mfg.  Co. 

Grinders,  Valve 

Quaker  City  Rubber  Co. 

Hammering   Machines,   Die 

Plate 
Bates  Machine  Co. 
Heaters  and  Purlflera, 

Feedirater 
Bates  Machine  Co. 
Flower  ft   Co.,  Walter  L. 
Harrison   Safety  Boiler  Worka 
Jacobs  ft  Co.,  Chaa. 
National    Pipe   Bending  Co. 
Roberuon   ft   Sons,   Jaa.   1« 
Stewart  Heater  Co. 
Heatera,  Hot  Water  Houae 
National  Pipe   Bending  Co. 
Stewart  Heater  Co. 
Heating  Apparatus 
Ohio  Blower  Co. 
Hose 

Carpenter  ft  Co.,  Geo.  B. 
Goodyear  Tire  ft  Rubber  Co. 
Pennsylvania    Rubber    Co. 
QuaHcr    City    Rubber    Co. 
Indicator    Instruction 
Indicator    Instruction   Co. 
Indicators,  Speed 

Starred   Co.,   L.    S. 

Indicators,   Steam  Engine 

Bushnell  4  Co.,  John  S. 

Lippincott    Steam    Spec,    ft    Supply 

Co. 
Robertson  ft  Sons,  Jaa.  L. 
Injectors 
American  Injector  Co. 
Chicago  Injector  Co. 
Hancock  Inspirator  Co. 
Lunkenheimer   Co. 
Penberthy    Injector  Co. 
Powell  ft    Co.,   Wm. 
Inspirators 
Hancock  Inspirator  Ca 
I<aoe   Leather 
Chicago  Rawhide  Mfg.  Co. 
IiOTela 

Surrett    Co..    L.    S. 
Lubricators 
American   Injector  Co. 
Chicago  Injector  Co. 
Detroit  Lubricator  Co. 
Greene,  Tweed  ft  Co. 
Keystone  Lubricating  Co. 
Lunkenheimer   Co. 
Penberthy  Injector  Co. 
Powell   ft   Co.,   Wm. 
Sterling  Lubricator  Co. 
Williams   Valve  Co.,   D.    T. 
Lubricators,  Automobile 
Lunkenheimer  Co. 


J 


Machinery,  OU  MIU 

Anderson    Co..    V.    D. 
Machines,  DrUUng 
McCrea  ft  Co.,  Jas. 
Maohlnes,   Eleetrla 

McCrea   ft   Co.,  Jaa. 

Micrometers 

Starrett  Co.,  L.   S. 

Mill  Equipment, 

Bates  Machine  Co. 

Motors 

American   Engine  Co. 

KaU   Machines,    Wa 

Bates  Machine  Co.  ^ 

Nail  Bumblers  ^ 

Bates  Machine  Co. 

Oil  and  Grease   Cops 

.\merican  Injector  Co.  ^ 

Bushnell  &  Co.,  John  S.     ■ 

Chicago    Injector    Co.  H 

Detroit  Lubricator  Col         ^ 

France   Packing   Co. 

Keystone  Lubricating    Co. 

Lunkenheimer  Co. 

Merrill.  G.   U. 

Penberthy  Injector  Co. 

Powell  ft  Co.,  Wm. 

Williams   Valve    Co..    D. 

Oilers 

Gem   Mfg.   Co. 

OUs 

International    Boiler 
Lubron   Mfg.   Co. 
Standard  Oil  Co. 
Vacuum   Oil   Co. 
PaoUng,   MetaUie 
France   Packing    Co. 
Goodyear  Tire  4  Rubber 
Packing,  Rawhide 

Hydranllo 
Chicago    Rawhide    Mfg. 
Packing,  Sheet  ai 

Fibrous 
Carpenter  ft  Co.,  Gc&   & 
Chicago   Rawhide   Mfg.  Co. 
Crandall    Packing   Co. 
France   Packing   Co. 
Goodyear   Tire  &  Rubber  Co. 
Gould  Packing  Co. 
Greene,  Tweed  ft  Co. 
Lubron    M  fg.    Co. 
Pennsylvania   Rubber   Co. 
Quaker  City  Rubber  Co. 
Robertson  ft  Sons,  Jaa.  I. 
Packing   Tools 
Mound   Tool  ft   Scraper  Co. 
Paint 

Dixon    Crucible   Co.,   Jaa. 
Pencils  and  Crayons 
Dixon    Crucible    Co.,    Joa. 
Pinions,  Rawhide 
Chicago  Rawhide  M  fg.  Co. 
Pipe  and   Fittings 
Crane  Co. 

Pipe  Cutting  and 
Threading  Maehlaet 

Armstrong    Mf^.    Co. 
Columbus  Machine  Co. 
Oster   Mfg.    Co. 
Toledo  Pipe  Threading  Machine 
Planlmeters 
Bushnell  ft  Co.,  John  S. 
Lippincott  Steam  Spec  ft 
Robertson    ft    Sona.    Jaa. 
Pumping  Jacks 

Myers  ft   Bro.,    F.    E. 
Pumps,  Air 

Canton     Pump     Co. 

Pumps,   Oil 

Greene,  Tweed  ft  Co. 
Lunkenheimer    Co. 
Penberthy   Injector  Co. 
Sterling  Lubricator   Co 
Pumps,  Poorer 
Myers  ft  Bro.,   P.   E. 
Stewart    Heater   Co. 
Pumps,   Steam 
.Mbany   Steam   Trap  Co. 
Canton    Pump  Co. 
Lackawanna   Pump  Works 
Lippincott    Steam   Spec  ft  Sop. 
Snider-Hughes  Co. 
Wagener   Pump  Co. 
Wheeler  Condenser  ft  Eng.  Ce. 
Rams,  Steam 
Penberthy  Injector  C& 

I  Continued    iin    page  14-3 
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%ti  THE  ENGINE  ROOM 
EQUIPPED  WITH 


R 


The 

WHife  Star 
Continuous 
Oiling 
System 

Tlicre  is  no 
■waste  of  oil ; 
waste  of  time ; 
waste  of  waste; 
oil  -soak  ed 
Boors ;  or  l)earin8:s  running-  hot. 

But  one  handling  of  oil — from  barrel  to  system. 
ISooklet  "  J  "  tells  you  all  about  it. 

Pittsburgh  Gage  and  Supply  Co. 

I  PITTSBURG,  PA. 

^B        and  415  John  Hancock  Bldg.f  Boston,  Masi. 

^^K  Eastern  RcprrscnUthYs: 

^H  VANOYCK-CHl'RCHILI.    CO. 

^^Dey  StrecL  New  Yoilt.  The  Bourse.  Philadelphia. 


O/l  FILTRATION  EXPERTS. 


FAIR  OFFERS 


We  will  Send  sii  Indicalor  or 
Reducinc  Wheel,  or  IxiCh.  suh. 
jrct  to  exflminalion  at  cxprc^-^ 
olhce.  to  be  relumed  at  our 
iipeufeif  notfouodlo  be  6rst  class  iue\-ery  detail,  or  we  will  send  one  of 
our  Soot  Sucker  Tube  Cleaners,  subject  to  trial  and  approval,  to  be 
ivlurard  ii  not  satisfactory. 


THE  SOOT  SUCKER  draws  the  soot  from  the 
tubes  without  admitting  steam  Into  them. 


Bachelder  Indi- 
cator with  Ideal 
Wheel  attached 


Complete,  convenient  and  reliable  ;  ready  for  various  press* 
urea  without  cbanife  of  spring :  ifuaranlced  correct. 


Speocer  Damper  Reg:uIator.  Automatic  Oil  Cups. 

Qrate  Bars,  all  Idnds. 
Steam  and  Oil  Separators.  Furnace  Blowars. 

Send  for  our  Calalogut. 

JOHN  S.  BUSHNELL  &  CO. 

123  Liberty  Strett,  NEW  YORK. 


THIS  IS  A  SAVING. 
One  Acme  Oil  Filter 

cut  down  the  oil  bills  of  a   concern,    one   hundred   and 
Iwcuty  dollars  in  one  year.     The  filter  itself  costs  ^30.00 
ami  an  Jicme  Filter  wiW  last  for  years. 
We  will  send  an  .^cinc  on 

50  DAYS  FREE  TRIAL 

JtT  OVU  EXPEJVJE 

and  we  guarantee  it  to  filttr  more  oil,  much 
better  and  in  less  time,  than  any  filter  made 
of  the  same  capacity.  If  it  does  not,  send 
it  back  at  our  expense. 

Walter  L.  Flower  Filter  Co. 

ton  Chemical  Btdg,  ST.  LOUIS,  MO 


A  Cleaner  with  Good  Points 
SticKing  Out  All  Over  It. 


This  cleaner  can  now  be  furnished  by  the 

La^onda  Mf|$.  Co.* 

Springfield,  O. 

who  have  added  to  their  own  line  the  Water 
Tube  Boiler  Cleaner  formerly  made  by  the  Gem 
Mfg.  Co.,  Pittsburgh,  Pa.,  having  recently 
bought  their  Water  Tube  Boiler  Cleaner  interests, 

WRITE  THE 

LAGONDA  MFG.  CO. 

SPRINGFIELD.  O. 
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Tune,  igcrt 


ITHE  FAMOUS  PHOENIX  FLUE  CLEANER 


Has  Six  AdjusLablr,  Self- 
SharpentiiK  Inlcrlockiog 
Stcct  Blades  with  Be\-rl 
Edges.  DoiDff  perfect 
work  even  iu  spliced 
flues.  Sent  on  trial  and 
are  deli\-ered. 

Hubb&rd  (Dk  Co. 

\^  4SHl?«fiTON,  It.  C. 


Cievetaiid  Rue-Cleaner  Manufacturing  Co. 

Porrio^ft  spiral  je t  of  steam  entire  length  of  tube. 

Sizca  to  fitany  boiler,  with 
1-in.  to  iMn.  tubes.  A& 
D.  Patent. 

The  old  reliable  and  roost 
economical  cleaner  in  the 
market.  It  has  no  equal. 
Satisfaction  K^arantecd. 
lifarr*!  dUoovBt  to  dcmlera.  Send  for  Circular  and  Price  i,ist  of  Cleaner 
Mm4  Horn.  Room  13.  74  Fntnkfon  Str«ct.  CLEVELAND.  OHIO. 


THE  "LIGHTNING"  TUBE  GLEANER 

Takes  the  Scale  off  QUICK  insiiic  and  outside. 

WARRANTED 

To  do  the  work  in  less  time. 

To  cost  least  to  keep  it  in  re- 
pair. 

To  sare  H  your  water  bill  for 
cleaning. 

To  operate  sucrc%sfully  by  air. 
steam  ur  waur. 

•END  FOR  7  REASONS  WHY  THE  ''LIGHTNING" 
DOES  THE  ABOVE, 
lorern  of  Boiler  Head  Cap  and  Nut  Kesealer  and  Cleaner.  I'er- 
feet  Eri^ansion  Flue  Brush  and  X-Ray  Oil  Fiiier.  etc. 


g; 


MAURER,  LABADIE  &  CO. 

215  St.  Joe  Street.  SOUTH  BEND,  IND. 

HUSTLINO  STATE   AQENTS   WANTED 


FOUR  APPLIANCES 

WITH  BUT  A   SINGLE  PURPOSE 

ALL  BUILT  TO  SAVE  MONEY  AND  DO  IT 

FIRST  THERE'S  THE 


Weinland  Tube  Cleaner 

Gold  Mcda!  Winner  at  SL  I^uis,  aud  winner  wherever  uaed. 
If«  the  cleaner  the  other  fellows  try  tocop>.  We'll  sell  IT,  or  Power 
Driven  Cleaners,  or  clean  your  boilers  on  contract. 


TUBE  CUTTER. 


Cuts  off  ttibea  at  any  point — neatly,  cleanly — without  burr  or 
bending.    It  co^ta  little. 

DAMPER  REGULATOR 

Controls  damper  in  stack  and  stops  waste. 

RESEATING  MACHINE. 
Clean*  header  faces,  nuls  and  caps  quickly,  perfectly. 

The  Lagonda  Manufacturing  Co. 

SPRINQFIELD,  OHIO. 
"  Boiler  Cleanlns  Experts."  "At  It  20  Vcmrt." 


NEW  YORK. 


PITTSBURQ. 


LONDON.  BXa 
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Rcdneljis  Wheals 

Lipptncnti  Steam   Spec   &  Sup.   Co. 

kot>ert»on  &   Sods,  Jaa.   L. 

Rctralatora,  Damper 

ISuahocll  111  Co.,  John  S. 

Davi*  Reculator   Co.,   G.   M. 

1.,«<rondi  Mif.  Co. 

UiAitTiUfii  &  Sons.  Jas.  L. 

Kcffnlktors,    Faedwater 

I.aion'la  Mfc    Co. 

Merrill.   G.    U. 

latars,  Preiaare 
Regulator   Co^  G.   M. 
Engineering  Co. 
•AtioK   Msohlnea 

Lutfunda   Mfg.    Co. 

Kope  Dreialng 

Cling  Surfsce    Co. 

Rope.    Tranimlarioa 

Carjienter  &   Co..  Geo.    B.  ^^ 

SU>pe  Tranamlaaloa  Wlieela 

|)utrt  Machine  Co. 

Hope,   Wire 

Carfientcr    &    Co.,    Geo.    B. 

Rubber  Goods 

Ooodyear  Tire  &  Rubber  Co. 

Quaker   City   Rubber  Co. 

Rolea,    Steel 

Siarrctt  Co..   L.   S. 

Saw.,  Hack 

Starrett  Co.,   L.   S. 

Separators,  Steam   and  Oil 

Albany  Steam  Trap  Co. 

Austin  Separator  Co. 

tlushnell  &  Co.,  John  S. 

Flower  &  Co.,  Walter  U 

Harrison    Safety   Boiler   Work*. 

Jacobs  &  Co..  Chas. 

Lippincon    Steam    Specialty   k    Sup. 

Co. 
Ohio  Blower  Co. 
Robertson  &  Sons,  Jaa.  L. 
Stewart    Hfaler  Co. 

I  Shaft,  Flexible 
Cero   Mfg.  Co. 
Cqnares 
Siarrett  Co.,  L.  S. 
Staple  MacblBes 
Bate*  Machine  Co. 


^ 


Steam  Speolaltlas 

Anderson   Co.,   V,   D. 
Carpenter  &  Co.,  Geo.   B. 
Davis   Regulator  Co.,  G.   U. 
Lagonda  Mfg.  Co. 
Lunkenheimer  Co. 
Ohio    Blower  Co. 
Pittsburg   Gage   &   Supply   Co. 
Powell  &   Co.,   Wm. 
Reliance  Gauge  Column  Co. 
Williams   Valve   Co.,    D.   T. 
Wright  Mfg.  Co. 

Stokers,  Meehanleal 

.Quitman  Sc  Taylor  Mch.  Co. 
Model  Stoker  Co. 

Strainers 

Merrill,  G.   U. 

Supplies,  Engagers' 

France   Packing  Co. 

Lippincott   Steam   Spec.  &  Sup.   Co. 

Reliance    Gauge    Columo    Co, 

Supplies,   Hill 

Carpenter  &  Co.,  Geo.  B. 

Tape    Measures 

Starrett   Co.,    L.    S. 
Tools,  Meokanloa' 

Surrett   Co..    I-    S. 
Tools,    Scraping 

Mound  Tool  &  Scraper  Co. 
Torches 
Gem   M  f g.    Co, 
Traps,  Air 

Wright  Mfg.  Co. 

Traps,  Steam 

Albany  Steam  Trap  Co, 

Anderson    Co.,   V.    D. 

Davis  Regulator  Co.,  G,  M. 

Flower  &  Co.,  Waller  L. 

(...jMfn  .\iu!cr^uii      \  alvc      bpccialtv 

C.i. 
Lagonda  tilg.  Co. 
McCrea  ft  Co„  Jas. 
Ohio   Blower  Co. 
Reliance  Gauge  Column  Co. 
Wright  Mfg.   Co 
Trimmings,  Engine  and 

Boiler 
Powell    Co.,    Wm. 


Tubing 

Quaker  City  Rubber  Co. 
Twines  and  Cordage 

Carpenter  &  Co.,  Geo.   B, 

Unions 

Albany    Steam    Trap    Co. 

Powell    &    Co.,    Wm. 

Valves 

Albany  Steam  Trap  Co. 

Crane  Co. 

Davis  Regulator  Co.,  G.  M. 

Foster  Engineering  Co. 

l','>l.|cn-,\niicrs,>ti      \'alve      Specialty 

Ci. 
Hancock  Inspirator  Co. 
Lubron  Mfg.  Co. 
Lunkenheimer  Co. 
Pittsburg  Gage  ft  Supply  Co. 
Powell  &    Co.,   Wm. 
William*   Valve   Co..   D.   T. 
Valves,  Back  Pressure 
Davis    Regulator  Co..  G.    M. 
Valves,  BlowoC 
Lagonda  Mfg.   Co. 
Pittsburg  Gai;e  ft  Supply  Co. 

Valvaa,   Oate 

(*oUlen-Ander)on      \'alve     Specialtv 

Co. 
Lunkenheimer  Co. 
Valves,  Non-return 

I  ,i>l'[t.'ii  Antlers. Ill      N'alvc      Specialty 

Valvea,  Pump 

Lubron  Mfft.  Co. 
Pennsylvania    Rubber  Co. 
Quaker    City    Rubber    Co 


Valves,  Reducing 

Foster    Kngincenng   Cn 
Coltleii  .Xn'lcraon      \'al\e 


Specialty 


Valves,  Tuyere 

Lunkenheimer    Co, 

Varnish 

Dixon   Crucible  Co.,  Jos. 

Waste,  Cotton 

Carpenter   ft    Co.,    Geo.    B. 

Watches 

Engineers'   Review  Co. 

Water  Columns 

(joldcn.Xrulcrs.iri      \alve      S(ic 

C". 
Lunkenheimer  Co. 
Pittsburg  Gage  ft  Supply  C^ 
Reliance   Gauge   Column    Co. 
Wright    Mfg.    Co. 
Waterproof  Covera 
Carpenter  &  Co..  Geo.    B. 
Water  PurlfTtag  and 

Softening   Systems 
Flower   ft   Co..   Walter   L- 
Harrison   Safety    Boiler   Works. 
Water  Testing  Apparatug 
Lord  Co.,  Geo.   W. 
Whistles,    Steam 
Lunkenheimer   Co. 
Powell   Co..  Wm. 
Williams  Valve  Co.,   D.   T. 
Wire   Pointers 
Bates   Machine   Co. 
Working  Heads 
Myers  ft  Bro.,  F.  E. 
Wrenches 
Trimont  Mfg.  Co. 


CENTURY 

The  Original  White  Packing. 

FOR    SALE    BY    LEADING    SUPPUy    HOUSES. 


1. 
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ur  book,  "Boiler  Room  Economy,"  in   your  hands,  Mr.  Engineer,  will 
mean  an  end  to  your  troubles  with  boiler  scale. 


SEND  for  this  book  TODAY. 

It  tells  yon  all  about  BOII.RR  SCALE— what  CAUSES  it 
ind  how  REMOVED, 

BOILER  ROOM  ECONOMY  will  lead  you  iu  the  way  of 
piakingr  your  boilers  ABSOLUTELY  SAFE— wiU  INCREASE 
heir  efBciency  and  reduce  your  fuel  consninption. 

Now  you  will  ARGUE  probably  "My  boilers  are  clean.' 

Bat  are  you  .ABSOLUTELY  SURE  of  it  ? 

BOILER  ROOM  ECONOMY  is  an  advertisenient  for  the 
Don  Boiler  Tube  Cleaner. 

Now  Uie  Dean  Cleaner  is  the  ONLY,  SURE  POSITrVE 
kst  that  you  have  no  scale. 

Undoubtedly  you  are  honest  in  YOUR  belief  that  you  have 
SO  scale. 

For  every  method  of  detection  known,  you  have  tried  and 
Ittl  no  scale. 

But  RUN  a  Dean  cleaner  through  the  tubes. 

If  you  do  this  and  no  scale  is  dislodged  then  you  can  be 
3SITIVE  yoj  have  NO  SCALE,  for  if  there  was  a  pound, 
eDeaa  Cleaner  would  remove  it. 

It  costs  you  nothing  to  make  this  test. 


This  is  the  Dean  Boi'.er  Tube  Cleaner. 


For  Return  Tubular  Boilera. 


For  Water  Tube  Boiler*. 

It's  the  original  cleaner  of  the  hammer  type. 

There  are  ove"-  5.CHX)  in  uje  all  over  this  country,  and 
En^fland,  Canada,  Mexico,  South  America  and  South  Africa 
liave  miny  in  use. 

We'll  loan  you  a  cleaner  for  trial  in  one  boiler  just  to 
settle  the  question  whether  you  have  scale  or  not. 

BOILER  ROOM  ECONOMY  tells  all  about  this  loan  offer 
and  we'd  be  (flad  to  send  you  a  copy  of  this  book  NOW. 

WRITE  FOR  IT  WITHOUT  DELAY. 

WM.  B.  PIERCE  CO., 

325  Washington  St.,  Buffalo,  N.  Y. 


30    DAYS'    TRIAL 

TO   PROVE   OUR   CLAIMS 


Ruggles  Perfection 
Flue  Cleaner 

will  quickly  prove  its  worth  in  any  plant. 

It  is  the  simplest  cleaner  on  the  market — 
being  made  of  two  parts. 

No  screws  or  rivets  used  in  its  construc- 
tion. Sharpens  itself.  Absolutely  cleans 
the  flue.     It  is  strong  and  reliable. 

Send  for  one  on  trial. 

r.uggle:s  csl  ruggles, 

Batavia,  Illinois. 


' '  Noiseless  Running. ' ' 

Chicago  R.a\^l\ide 

Gears  and  Pinions 


Onginal  Rawhide, '' 


MAro^ 


Rawhide 

Hydraulic 
Packing 

It  U  aoU-rricUonal  and  the  looat 
durable  ou  the  market. 


The  Chicago  l^awhide  Mfg.  Co. 


SEND  FOB  CATALOGCB 


7/  Ohio  Street,  Chicago,  ill. 


If  you  want  the  Best  Get 

^^  t  _tf       St0arn   and    IVatmr 

LrOUia  S  PACKING 


In  ordcrinu  ffive  txait  dianiclcr  of  Stuffing 
Eoi  and  PutoD  Rod  or  V«lve  SCem. 

.See  that  our  name  and  trade  mark  U  on 
evTry  package. 


Retristeml  Tnde  Mark 

Gould  Packing  Co. 

AI.BION  CBIPMAir.  Treas. 
East  Cambridge,  MASS. 


RioK  Packing. 


ilmetto  Twist  Packing: 


A  pound  spool  of  Palmetto  Twist  in  one 
band  and  a  monkey  wrench  in  the  other  is 
all  an  engineer  needs  to  pack  ever\-  small 
valve  in  the  plant  in  a  ven-  little  lon>fe  time 
than  it  takes  us  to  tell  it,  and  they  won't 
blow  afterward  either — no  dirt — no  dope — 

I  no  grease. 
Palmetto  Twist  is  not  only  handy,  but 
it  wUl   last  three  or  four  times  as  long  as 
Asbestos  Wick  or  cotton  yarn. 


Sample  Spool  FREE. 

.££N£   TWEED 


(SL     CO. 


17  Murray  Street.  NCMT  YORK. 


Lubron  Packings 

are  specially  treated  with 


(trade) 

LUBRON. 

(MAKIC) 

They  outwear  and  outlast  all  others  and  are 
«eU  lubricating.  If  your  packings  give  you 
trouble  send  ns  an  order.  If  your  packings 
work  all  right  try  ours  once,  they  will  work 
better.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

THE  LUBRON  MFG.  CO. 

88  Broad  Street, 
Di^  t.  BOSTON.  MASS. 


Stjrleir  o.  93. 

Sectional,— For  £te«m. 


Styl*  No.  «5. 

PumpJ^luntfer  Riiiies  —  Hot 
and  Cold  Water. 


Took  years  to  build  up 
the  reputation  of 

Crandall 
PacHings 

for  durability,  tighten- 
ing qualities,  conveni- 
ence and  lubricating 
value.  The  latter  is 
simply  remarkable  be- 
cause, Crandall  Pack* 
ing  is  thoroughly  lub- 
ricated by  a  cold  oil  pro- 
cess entirely  our  own. 

Don't  take  chances  on  any 
kind  of  packing  that  you 
might  have  trouble  with,  it 
won't  pay,  never  has 
paid,  never  will.  Of 
course,  you  have  to 
get  acquainted  with 
the  packing  you  use 
sometime,  but  you  are 
pretty  safe  if  you  will 
turn  to  the  packing 
with  an  established 
reputation  for  saving 
time  and  trouble. 

When  you  buy 
packing,  buy  Cran- 
dall, you  will  know 
what  you  are  get- 
ting. 


CRANDALL  PACKING  CO. 


PelmxrA,  N.  Y. 


NEW  VORK 

13«  LitH.'rty  Strret 


CHICAGO 

52  W.  Washington  St»«t 


If  you  don't  want  an  indicator  you  can   choose  any  of\ 
the  500  articles  numbered  in  our  list.    Jill  of  these  are 
given  free  for  coupons  which  come  with  every  pound  of\ 
soft  and  sheet  and  every  inch  of  metallic  packing. 

France  Packing  Co.,  Inc. 

STATE  STREET,   TACONY. 

PKiladelpHia,    Pa. 

Manufacturers  of  Metallic,  Fibrous  and  Sheet  Packing.] 

Our  packings  have  been  on  the  market  for  years  and  are  used  in  the  largest  plants  in  the  world.! 

hf      _  ThU  coiipoD  rf  prc»c/it»  3 

oco  *"**'  ^^^°  PURCHASE    THis    coupon     is    redeemable     and     will     Hel] 

W  Five   of   lb««e    coup^ini    at*  . 

a^j  «^it»ieoiiooiicce.iint.irand  you   to   tnaKe   a    start* 

*     *  »re  r^tiiviuihlenccorUmj;  to  our  "^ 

*-^  ^     %  preintutn    list   nt    any   of  our 

0  FRANct  FACKiMoco.  iHc.  For  our  frcc  premium  list  fill  out  and  mail  us  bank  below. 

^  HCAOOUAMTrnS  ^ 

(I  Tccony.  Phi  adclphla,  Pf . 

Tear  oH  Here         "~   

FRANCE  PACKING  CO.,  Date  ;._  1W5 

SUte  St.  Tacony,  Philadelphia,  Pa., 

6VM//<-»H<-n.— Kimlly  semi  me  preminm  list  and  full  particulars  regarding  the   indicators   and   other  articlei   that  >-ou  «fej 
giving  to  engineers. 

a 

My  name   is  — 

Mv  address   i»  . 

Give  complete  uldreu 

1  am   emplojed   by — - — - — —• 
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INO  EUREKA  INTO  RIN0S-8TRAIQHT  OUT. 


IT  IS  EASY  TO  CUT 

EureKa  PacKing 

INTO  RINGS 

Some  engineers  use  ring  packing  because 
they  think  it  is  handiest.  We  show  two  sug- 
gestions. Now,  it  is  up  to  you  who  use  rings  but 
like  Eureka  Packing  best.  Most  ring  packings 
cost  twice  as  much  as  Eureka,  Look  at  the  saving 
in  cost  and  time  which  belongs  to  you. 


^Robertson-Thompson 
Indicator 

will  help  an  engineer  to  a  place 

that  pays  the  best — more  than  any 

device  we  know  of.     Fact  is,  no 

engineer  can  ever  be  really  success-    robertbon-thompson 

ful  from  any  standpoint  unless  he 

uses  an  indicator. 


Sent  on  terms  to  suit  any 
enuinc^r. 


Robertson-Thompson  Indicators 

are  sold  at  a  moderate  price  and  on  easy  terms  to 
those  with  references. 


A  Willis  Planimeter 

Itisonly  a  waste 
of  an  engineer's  time 
to  endeavor  to  figure 
by  ordinates  the  M. 
E.  P.  from  an  indica- 
tor diagram,  Nine 
times  in  ten  the  re- 
sult will  be  incorrect. 

A  Willis  Planimeter  is  easy  to  use  and  abso- 
lutely accurate,  takes  but  little  time  and  no  figur- 
ing.    Cost — moderate. 


A  WILLIS  PLANIMETER 


In    ftock   It   all 

times : 

V  ic  tor  Reducioff 
Wh«ls, 

Fred  Water  Heat- 
en. 

Spencer  Damper 
Resulators. 

Shaking  Grates. 

Rxhaust  Heads. 

Uine  Klimiuaton. 


Jas.  L.  Robertson  ®  Sons 

402  Falton  Street 
New  YorK 

TELL,  US  YOUR.  NEEDS. 


so 
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June, 


Don't   Mope! 


You  are  not  to  be  blamed  for  moping  when  you 
get  through  packing  a  stuflBng-box  if  you 
have  to  use  ordinary  packing  which  produces 
so  much  friction  that  it  will  be  ground  to  pieces  in 
a  week  or  so.  But  you  can't  kick  if  you  insist  on 
using  ordinary  packing  after  the  evidence  we  have 
been  producing  for  months  and  months,  proving 
conclusively,  by  the  experiences  of  your  fellow  engineers,  that 
those  who 

USE   P.  P.  P. 

can  forget  there  is  such  a  thing  as  a  stuffing-box  for  months, 
possibly  years,  at  a  stretch.  If  these  proofs  have  escaped  your 
notice  send  us  the  coupon  and  we  will  send  you  enough  to  con- 
vince you  that  a  rod  packed  now  with  P. P. P.  can  be  forgotten 
during  the  hot  months,  at  least.  Enjoy  this  summer  as  did  the 
engineer  in  the  following  case  : 


' '  I  packed  my  high  pressure  piston  rod  with 
P. P. P.  on  April  23,  1901.     Although   it   was 
in  almost  continuous  service  night  and  day, 


/  Quaker 
..♦•        City 
..•■  Rubber  Co. 

,...,..  ...  ..••phiUdelphU. 

the   packuig  is  still  intact    and    giving  ..♦  g,„,i„^,  p|„^  „j 

gooa  servi  ce .                                                       ,.♦ ,(,.,  p.  p.  p. «,« „„  „,„„,> 
ELMER  E.  WENTZ,  ^ yam, 

Chief  Kneineer,  .♦*  ; 

Marquette.  Mich.,     January  26. 190J.  ,.**  ^-  "^  ■"'" 

Send  the  Coupon  Today      y*,i.JJiJZr 


i 
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The  Hancock  Valves* 


M Ad*  In  one 
Gr«d«   only 

^  V  V 

Our  Guarantee 

We  guarantee  that 
each  and  every  Globe, 
Angle,  60°  and  Cross 
Valve  with  our  Mono- 
gram on  it  has  been 
tested  with  1000  lbs. 
water  pressure  and 
found  tight  before 
leaving  our  Works. 

^  ^  ^ 


WtHo  for  our  booK  of  "Valves." 

The  Hancock  Inspirator  Gj. 


8«7-89  Uberty  t, 
NEW  YORK. 


22-24-26  So.  Canal  St, 
CHICAGO. 


IT'S    UP    TO    YOU 


Mr.  Engineer,  to  prac- 
tice economy  in  the  en- 
gine room.  One  of  the 
first  principles  is  saving 
the  lubricalinK  "il-     A 

STERLING 

FORCE  FEED 
LUBRICATOR 

will  save  at  least  30  per 
cent  of  your  oil  as  coni- 
pared  w  ith  a  Sight 
Feed  Lubricator.  The 
best  material  is  used  in 
the  construction  of  these 
lubricators,  and  their  ef- 
ficiency is  fully  guaran- 
teed. Lubrication  is  pos- 
itive, does  not  require 
constant  clianges  in  feed 
or  adjustment;  will  suc- 
cessfully lubricate  all 
types  of  engines.  Write 
for  our  booklet  on  lubri- 
cators. 


Sterling:  Lubricator  Co. 


5  Frank  St. 


ROCHESTER.  N.  V. 


THE  BEST 

Force  Feed  Lubricator 

that  money  can  buy. 


For  30  days  trial 


IN  MECHANICAL  DETAIL 

A  New  Improved  Rochester 
Automatic  Lubricator 

Is  absolutely  perfect,  built  of  nickeled  brass  and  steel  with  cut 
gears,  made  to  handle  a  single  oil,  or  two  kinds  at  the  same 
time,  with  one,  two,  three  or  four  feeds,  and  to  deliver  from 
a  single  drop  to  a  small  stream. 

Sent  anywhere  in  the  United  States  with  all  necessary 
connectloos  on 

THIRTY  DAYS  TRIAL. 


GREENE,  TWEED  &  CO. 

J7  Murray  Street,  NEW  YORK- 
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US 

utomatic 
Injector 


ON  SEA  OR  LAND 

Unaer  all  conditions— for  marine,  stationary,  loco- 
niotiveor  threshing  boilers— the  U.  S.  Injector  is 
by  lonsr  odds  THE  BEST.  It  is  the  one  perfect 
Injector.  The  U.  S.  jfovernment  says  so — 200, (XKi 
engineers  say  so — and  use  is  proof. 

It  is  the  atay-Mtlnfactory  Injector.  It  alwajrg  works, 
never  ballcs-ttaru  at  lower  ateam  pressure  and  worka  to 
higher  than  any  other.  Combinca  ffimpltcity  of  conKtructioD 
and  operation  with  cxlretue  durability  and  dependability. 

Buy  of  your  dealer.  Demand  the  genuine  -  U.  S. 
•tamped  on  each  and  accompanied  by  a  Clertificate  of  Ranee 
aod  Capacity. 

Our  "EMOINEERS'  RED  BOOK"  ta  full  of  practical 
Information,  valuable  to  every  engineer.  We  will  aend  you 
a  copy  FREE  if  you  will  write  for  it.    Better  write  today. 

AMERICAN  INJECTOR.  CO.. 

DCTR.OIT.  U.  S.  A. 


Sk-« 


^^ 


Entfinwrs  can   d«p«nd  upon  th« 

Chicago    Automatic 
Injectors 

doin^  Mfhat  vre  claim  for  tKam 


We  have  the  most  ex- 
tensive testing  plant  in  the 
United  States  and  each  in- 
jector is  tested  under 
0  actual  conditions  before 
m  leaving  our  factory. 

Place  a  Chicago  Injector 
on  your  boiler  and  your 
injector  troubles  are  ended. 

The  Chicago  is  for  sale 
by  all  dealers. 

Send  for  our  1905  cata- 
logue showing  our  ftill  line 
of  Injectors,  Lubricators, 
Grease  Cups,  etc. 


THE  CHICAGO  INJECTOR  C 

WTADS^rOR-TH.  OHIO. 


I 


e  you'On  the  Fence  ? 


Don't  Bux  &n   Experiment. 

The  Penberthy  Automatic   Injector 

is  the  most  thoroughly  tested,  high-p^ide,  reliable  and   serviceable   injector  on 
the  market.     For  twenty  year*  the  standard  injector  of  America. 

Penberthy  Force  Feed  Oil  Pump 

has  two  ratchets  which  give  it  doable  length  of  life.    Feeds  oil   to   a   drop,    re- 
gardless of  temperature. 

Send   for  catalog  of  Engine  Room  Spedaltjes  and  three  months  subscription  to  the 
Penberthv  Bulletin  fre«. 

^/>e  PENBERTHY  INJECTOR  CO., 

L,mr^»»t  in»Baf»ctur*rB  of  Injectors  in  tH«  larorld. 
345  tfaldan  Avanue,   Detrait.    M icHlgan,    U.  S.  A. 

M&nufactur^  in  Cati.d.  by  Pcnt>crthy  Injector  Co.,  Ltd.,  Windsor,  Onl. 
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There  Is  only 


-ALBANY  GREASE 


AND  WE  ARE  THE  ONLY    MAKERS. 

Lubricates  Everything.    Adapted  to  All  Kinds  of 
Machinery. 
Cost  of  using;  Oils 


Cost  of  using  ALBANY    GREASEi 


(Thia  Ti 

•vary  paekaga. 


Our«Sp«ci&l  OffAPt 

A  sample  can  of  Albauy  Grcrasc  and 
aa  Albany  Grcaiie  Cup.  free  of  charge. 
for  teatintf.  The  only  iBfonnalion 
necessary  to  send,  is  pipe  connection 
in  bearing,  depth  of  oil  hole  from  top 


of  cap  to  journal,  and  give  particular 
part  of  machinery  on  which  the  same 
s  to  be  tcated. _^ 


Uiic  only  the  best  lu- 
bricants on  your  Eu- 
sines  and  Machin- 
ery, It  will  reduce 
friction,  save  wear 
and  tear,  reduces  fuel 
bills  and  machine 
bills  and  results  In 
Great  SaviuK. 


ADAM    COOK'S    SONS, 

313  West  St,  NEW  YORK  CITY,  U.  S.  A. 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They  are   used  by   fully  nine- tenths   of  the  prominent  American  Engine 
builders. 

Jt  requires  merit  to  establish  such  a  record. 

Catalog:ue  on  application. 

Detroit  Lubricator  Company, 

DETJIQIT,         ^        MICH. 
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VACUUM  OILS 


Arc  known  and  used  in  every  comer  of  the  globe  where  machinery  runs.  They 
are  the  standards  of  value  throughout  the  whole  world*  They  lubricate  most  on 
every  kind  of  machinery ;  not  the  same  oil  for  all  machines,  but  the  right  oil  for 
each  class. 

VACUUM   OILS 


Arc  made  to  fit  every  condition.  That  is  why  they  are  used  wherever  machinery 
is  in  operation.  Admiral  Dewey*s  fleet  used  them  at  the  Battle  of  Manilla.  The 
best  users  everywhere  will  have  no  others  when  they  know  their  value* 

VACUUM   OILS 


Are  made  at  Rochester  and  Olean,  N.  Y.,  and  distributed  throughout  the  world 
from  local  branches.  Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses,  and  at  home  they  are  sold  in  every  city.    The 


reason 


VACUUM  OILS 

Are  everywhere  used  is — they  lubricate  most.  They  reduce  friction  to  the 
and  save  power.  They  are  always  uniform  and  can  always  be  depended  upon. 
They  do  their  work  better  than  all  others,  and  cheaper,  too,  when  the  work  done 
is  f^fured.    Other  oils  may  sell  for  less  by  the  gallon,  but 

VACUUM   OILS 


Cost  the  least  by  the  day  or  month. 


VACUUM  OIL  COMPANY,  Rochester,  R  Y, 


June,  1905 
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FOSTER 

CLASS  W  VALVE 

maintains  a  regular  uniform  tleliverv 
pressure  regardless  of  fluctuation  in  ini- 
tial or  boiler  pressure.  An  absolutely 
dependable  device.  Built    without 

weights,  levers,  or  direct-acting  springs. 

For  further  iiifotmalion  sri-  Ca/a/og. 

FOSTER  ENGINEERING  CO. 

NewarK.  N.  J. 


Starrett  Speed  Indicator  No.  104 


Price,  Postpaid,  $1.00 


■^=3^ 


This  Indicator  may 
be  run  at  hisbest  gprrd 
requirtd,  without  hcat- 
iDK.  Theworkins 
parts  are  encaArd.  Dial 
haa  two  rows  of  figures, 
rvadins  either  right  or 
left  as  shaft  may  run. 
Steel  pointed  spindle 
with  rubber  tips  for 
both  pointed  and  cen- 
tered shafts.  The  0 
mark  mar  be  insuintlr  set  at  the  slartinc  point. 

Send  for  free  CaUlogue  No.  171  of  Fine  Tools. 
The  L.  S.  Starrett  Co.,  Athol  Mass.,  U.  S.  A. 


Have  you  g'ot  it? 

IF  NOT,  GET  IT. 

That  is,  the  POWRLL  HABIT,  of  quality  and 
satisfactory  prices-something  tangible  relating 
to  Steam  Brass  Goods  for  the  Engine  and  Boiler 
room,    for    mills,  factories,  railroad   and  engine 

builders. 

This    month    we  desire   to  call 

year  attention  to  our 

"CYCLONE" 

BLOW-OFF  VALVE 

built  on  correct  principle,  has  out- 
side screw  and  yoke  top  and  the 
"Powell"  packing  gland.  Seat  is 
removable  and  renewable.  Disk 
is  regrindable  and  reversible,  hav- 
ing two  faces  to  wear. ' 

The    disk    is  made    of  our    in- 
comparable    wearing     Powelium 
Bronze,   white  as  silver,  sure   to 
Kive  perfect  satisfaction. 

Each  valve  is  tested  to  250  lbs.  hydraulic  pres- 
sure and  passes  through  a  careful  inspection  be- 
fore leaving  our  factory.  All  we  ask  is  a  trial 
to  demonstrate  its  superiority  over  valves  of 
this  class.     Manufactured  by 

The  Wm.  Powell  Co., 

CINCINNATI,  OHIO. 

Mention  Enirineers'  Re%-iew. 


PRESSDRB    EEGDI,ATOR 


It  s  Worth  While 

to  investigate  the  merits  of  our 
specialties  if  you  want  to  get  the  best 
results  possible  from  the  use  of  such  ap- 
pliances. We  can  refer  you  to  any  num- 
ber of  well  known  concerns  using  DAVIS 
VALVES  who  would  substantiate  all  our 
claims,  but  better  still  we  will  send 
them  to  you  on  trial,  and  if  they  do  not 
make  good  we  will  not  expect  you  to  keep 
them.  Did  you  ever  buy  goods  on  a  bet- 
ter basis? 

All  prominent  jobbers  sell   DAVIS  VALVES. 
Complete  catalog  on  application. 


Pressure    Regulators,     Steam    Traps^ 

Damper  Regulators,  Relief  Valves, 

Balanced  Valves,  Air  Valves, 

Back  Pressure  Valves 


G*  M*  Davis  Regulator 
Company 

152  Milwaukee  Ave.,  Chicago,  HL 


BOSTON 


NEW   YORK 


SAN  FRANCISCO 


EST /PUSHED  THIRTY  YEARS. 


STEAM  TRAP 


S6 
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^^What  we  used  to  throw  away 

is  now  our  profit'^ 

Time  and  effort  wasted  is 

SHHBtt^a^                              profit 

V**^ 

as 

thrown 

^^Ft^^i^         lHk~ 

away. 

1 

Our 

^^^^^ZZI^'' 

^                                 A^^^^^^  ^3  Machines 

^^^^^  win 

Four  Inch  lUnd  lAMbint. 

save  you  time  and  profit. 

The  QSTER  MANUFACTURING  GO. 

99  E.  Prospect  St.,                                                    Cleveland,  O. 

The    "Williams    Valve" 


is  setting  a  higher 
standard  of  work- 
manship and  ma- 
terial than  has  ever 
been  attained  in 
the  construction  of 
a  high  grade  valve. 

The  Engineer, 
who  knows  the 
good  and  bad 
points  of  all  valves, 
will  invariably  use 
the  'WILLIAMS'. 
They  are  guaran- 
teed. 

Send  for  cata- 
log, prices,  etc. 


The  D.T.Williams  Valve  Co. 


CINCINNATI.  OHIO. 


Toledo  Adjustable 

THREADING 
DEVICE 

No.  3. 

A  strong,  durable  tool,  yet 
light  enough  to  peniiit  car- 
rying it  from  place  to  place 
on  outside  work.  Threads 
pipe  from  4 Is  to  8  in.  inclu- 
sive. All  madiines  guaran- 
teed. Write  for  catalogue. 
Dept.  E  R. 

Toledo  Pipe  Threading  Machine  Co,,  Toledo,  0. 


Genuine    Armstrong 

STOCKS  AND  DIES 


FOR  THREADING 
PIPE. 

[Inirerially  bc- 
knowledscd  lo  be 
the  bcstou  the  mar- 
tet 

The  Armttronj 

Mfg.  Co. 
Bridgeport,  Conn. 

New  York  Offii-e. 

U9  Ceotre  Street 
Send  for  Cataloiue. 


^~-"    TOOIS 

^BRIDGEPORT  CONN.'? 


A  PAIR  OF  LEAK  STOPPERS 


THE  CLIMAX  STEAM 
JOINT  CLAMP 

The  only  practical  an<l 
efficient  repair 
tnown  for  stop- 
ping leaks  where 
pipes  are  screw 
ed  into  fittings. 
Made  of  brass 
for  all  sizes  from 
^  in.  to  24  in. 


EMERGENCY  PIPE  CLAMP 

Something  you  have  been  looking  for  to  repair  splits  ami 
leaks  on  the  pipe. 


Made  of  nulle- 
able  iron,  all 
siica  S   in.   to 

4  in. 


Your  supply 
man  should 
have  them  in 
stock. 


JAM£S  McCREA  (Si  CO. 


M.\NVF.\CTVRKH3 
67  IV.  IVmahlntftoa  Sti-aat, 


CHICAGO 
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NATIONAL  FEED  WATER  HEATER 


2,000,000  Horse  Power  in  Daily  Use. 

apal  characteristics  of  these  hemters  are  SIMPLICITY,  CHEAPNESS,  RELIABILITY  and 
EFFECTIVENESS  and  full  amount  of  heating  surface  in  every  heater. 

Supplies  Water  to  the  Boiler  at  212"  F. 

iianufacture  the  Original  and  Only  Genuine  First-Ciass  Coil  Feed  Water  Heaters. 

Made  and  sold  only  by 

THE  NATIONAL  PIPE  BENDING  CO. 

175  Lloyd  St.,  NEW  HAVEN.  CONN. 


JalwnuinufacCurcall  kinds  of 
'iron,  HKASS  and  COPl'ER  PIPE 


Catalogue  and  Prices  on  application. 


The  Nalinnal 


eSTABLISMED    1835 


>UND     PACKING     TOOLS 


Will  so  in  any  valve,  rod.  pump  or  engine 
stuffing  box.  Will  wilhstAnd  roughest 
usage. 

1  set  of  4  Locking  Tooli_..41.50 

1  set  of  6  Packing  Toola.....  2.25 

1  set  of  5  Cold  Chisels  2.00 

Mail  order*  promptly  attended  to.     Get 

our  book  Enrineere'  Chums. 

>  TOOL  &  SCRAPER  CO,,  710-712  Howsrtl  St.,  ST.  LOUIS.  MO. 


-0 


ENQ  NEER^S 
L CENSE 

I  "THE    HAWKINS*    WORKS" 

■   are  the  moit  bcLpful  leiiri  of  book,   publiihed 
H  for  Engloeera  and   Firemen,  rrJaiint  to  s 
H   isfe  aad  ture  preparalion  for  examioattoa  for 
H   iDslnccr'iliceniea  and  promotioni, 
H            C  omplfte  Caulnrue  lent  free,  write  lo-dar. 

1    THEO.      AVDEL     (A      CO. 
■    *3   Fifth   Ave..,     New   York  CItv. 

SVl/APTWOJT     CA5T    IRON 
tXMAUST     h£.AD 


Photograph  of  24  inch  Swartwout  Cast 
Iron  Exhaust  Head  furnished  to  the 
Cincinnati  Traction  Co.,  Cincinnati,  Ohio 


WHAT  THEY  SAY  ABOUT  IT. 

Copy. 

Cincinnati,  O..  May  24,  1905. 
The  Ohio  Blower  Co,, 
Cleveland,  O. 

Gentlemen: — Replying  to  yours  of  the  30th  inst,,  will  say 
that  the  Swartwout  Exhaust  Head  is  entirely  satisfactory,  un- 
der extremely  hard  conditions,  and  we  are  very  well  satisfied 
with  it.  Respectfully, 

Thomas  Elliott, 

Chief  Engineer 


THE  OHIO  BLOWER  COMPANY, 

SOLE  MANUFACTURERS. 

•VELAND,  Dept.  S3 


OHIO 
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^^ 


BffiAUST  STt;v 


I  '.v:t 


ViM.,11  :iirL£i 


•OMSUM  CHAMBEB 

«ND 

SnilT     HDZZLI 


/«UTCJW»TIC 
^j,SU-tT0ll 


COIC 
WATCR 


That  the  Power  Pump  is  the  most 
economical  form  of  boiler  feed 
is  conceded  by  all  engineers. 

It  is  simple  in  construction  and  less  liable 
to  get  out  of  order. 

The  pump  shown  herewith  is  of  the 
double  plunger  type  and  can  be  run  as  double 
pump  or  as  two  distinct  plunger  pumps. 

It  is  sell  contained  and  complete  in  itself. 

Attach  the  pipes,  put  on  the  belt  and  it  is 
ready  for  service. 

We  make  several  types. 

Ca««   our  C*t«l0|(. 

The  Stewart  Heater  Co. 


THE  STEWART 

Improved  Feed  Water  Heater, 


Oil  Separator  and  Filter 


Is  guaranteed  to  increase 
the  economy  of  your  plant 

It  saves  fuel  by  heating  the  feedwater  to 
boiling  point.  Reduces  labor  of  cleaning  fil- 
ters by  filtering  and  purifying  the  feedwater 
before  it  goes  to  the  boiler. 

It  separates  oil  from  the  exhaust  steam 
The  exhaust  can  then  be  used  for  other  heating 
purposes  and  the  condensation  returned  pure 
to  the  boilers. 

It  automatically  regulates  the  supply  of 
water  to  the  heater  by  balanced  valve  and  self- 
draining  float. 

Made  of  the  best  material  and  by  the  best 
workmen.  Easily  installed  and  cleaned.  Send 
for  circulars. 


160  Norfolk  Ave. 


BUFFALO,  N.  Y. 


NO.  6.     DOUBLE   PLUNDER   PUMP  WITH   ECCENTRICS, 
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TM  JACOBS  Patent  "Water  Ttibe 
^eed  "Water  Heater  and  Purifier 


Grut  Efficiency 
Simplicity  of 
Construction 
and  Low  Cost 


H&s  a  CAST  ixoit  flhcll 
which  will  never  wear  out; 
with  seamless  drawn  brass 
tubes  expanded  into  tube 
plates  al  top  and  bottom, 
with  double  blow-off. 

The  tubes  beiiitf  sur- 
mjounted  by  a  cap,  form- 
inff  a  chamt>er  at  the  top. 
and  bdngr  fastened  rigidly 
only  to  the  lower  tube 
plate,  free  play  Is  siven  for 
expaaiiion*  thereby  pre- 
ventinff  niptuiv  and  leak- 
aire  of  joints. 


Chas.  Jacobs  &  Co. 

41  Oliver  Street, 
BOSTON,     .     .     MASS. 


W.  F.  PATTERSON 

1230  Park  BIdg., 
PitUburg,     .     .     Pa. 


Are  you  Looking  for  Means 
to  Increase  your  Economy  ? 


I 


U  jron  are  (ami  I  think  you  are)  you  will  be 
iiitcrtstcl  in  my  "  IDEAL"  TMTIN 
STR.AINE.R.  for  use  in  connection 
with  your  condenser  or  feed  pump. 


It  works  in  any  posi- 
tion. 

It  never  stops  the  flow 
of  water. 

It  saves  building  a  crili 
and 

It  saves  an  everlasting: 
lot  of  trouble  and 
annoyance. 

Only  one  strainer  In  oper- 
ation at  a  time.  When 
one  becomes  cioffff  ed, 
the  clean  one  Is  used. 

If  you  are  a  resiwjnsible 
party  (and  1  think  you  arc) 
1  win  send  you  an  "Ideal" 
on  approval. 

Steam  Turbine  users  can- 
not afford  to  be  without  it. 


BCTTER  WRfTE  MB  IF  YOU  ARE  INTERESTED. 

G.  U.  MERRILL. 

:a  Van  Bottt«n  S\.  PAT£R.SON,  N.  J. 

I  also  make  the  Improved   Automatic  TIc-a-Toc  Qreua  Cup. 

best  thine  on  the  market  for  luoncatinK  crank  pins  or  eccen- 
Send  for  one  on  approval. 


The  Design  of 

Coclirane 
Separators 


Cochrane  Separators  will  thoroughly  remove 
water  from  live  steam,  or  oil  or  grease  from 
exhaust  steam.  More  than  lo.cxx)  of  tliem  are 
successfully  performing  this  service  every  day. 

Perhaps  you  would  like  to  know  how  it  is 
done.  In  the  first  pl.ice,  water  or  oil  is  so 
much  heavier  than  steam  that  the  must  reason- 
able way  of  getting  it  out  of  the  steam  in  the 
case  of  a  horizontal  pipe  is  to  give  it  the  op- 
portunity of  falling  out— by  breaking  the  con- 
tinuity of  the  pipe  and  by  providing  a  reservoir 
or  well  in  which  the  water  or  oil  may  come 
to  rest.  Then  to  stop  any  flying  particles  that 
might  be  carried  past  the  well,  we  put  a  solid 
plate  or  baffle  in  the  path  of  the  steam  on 
whici]  these  flying  particles  impinge,  draining 
them  by  gravity  into  the  well.  The  steam  is 
carried  around  the  baffle  at  the  sides.  To  take 
it  ozrr  the  baffle  would  interfere  with  the 
downward  passage  of  the  impinged  particles. 
To  take  it  under  the  baffle  would  give  the 
steam  the  opportunity  of  again  picking  up  the 
water  or  oil  dropping  from  the  baffle.  We  also 
rib  the  baffle  vertically  to  prevent  the  side 
travel  of  the  impinged  particles  to  and  through 
the  side  ports, 

Cochrane  Separators  are  properly  propor- 
tioned to  insure  their  efficient  operation,  while 
at  the  same  time  allowing  the  steam  to  pass 
through  the  separator  as  easily  and  directly  as 
possible  in  order  to  reduce  the  friction  to  a 
minimum,  so  that  practically  the  full  pressure 
will  be  maintained  on  both  sides  of  the  baffle. 
Our  Catalogue  4S-S  gives  full  details.  Would 
you  like  a  copy  ? 


HARRISON    SAFETY 
BOILER  WORKS 

3137  No.  17tK  St. 
PHILADELPHIA.    PA. 

Manufacturers  of  Cochrane  Feed  Water  Heat- 
ers. Cochrane  Steam    and    Oil  Separators 
and  the  Sorgc-Cochranc  Systems. 
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MONITOR    DUPLEX 

STEAM  PUMPS 

Require  less  attention,  fewer  repairs  and  give  better  satisfac- 
tion than  any  other  pump  on  the  market  on  account  of  their 

^Simplicity,  Durability  and  R^eliability 


TBS  MONITOR  DUPLBX  BOILER  FEEDER 


Diameter 
of  Sleam 
Cylinders 

Diameter 
of  Water 

PistUDS 

Lensth 
Stroke 

CBpacity                 1 

Boiler 
Korac 
Power 

G«llon> 
per  Minute 
Maximum 

3 

5'* 

6 

7 

7 

8 

8 
10 
11) 

2 

3Ji 

4 

4 

4^ 

*H 

5 

5 

6 

3 

4 

5 

6 

8 

8 

10 

10 

10 

10 

If  10 

200 

350 

500 

6<X) 

750 

900 

1000 

1000 

1500 

20 
40 

70 
lOii 
125 
161) 
175 
215 
215 
325 

For  hot  water   boiler   feeding  imder   high    pressure,    the 
MONITOR    DUPLEX    OUTSIDE    CENTER    PACKE 
PUMP,  illustrated  below,  is  especially  desirable. 

All  water  valves  are  located  above  the  cylinders,  so  that 
vapors  due  to  hot  water  do  not  enter  the  cylinders,  which  in- 
sures quiet  operation.  All  valves  are  accessible  through  hand 
holes  located  on  top 
of  the  valve  cham- 
bers. 

Our  prices  ^w'ill  be 


interesting  to  yovL 


THE  MONITOR  OtrrStDK  CBSTEB.  PACKKO  PUMP 


THE  SNIDER-HUGHES  Company 


200  Sheridan  Street, 


CLEVELAND.  OHIO 
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WHEELER  CONDENSER  &  ENGINEERING  CO 

42     Broadway,     New    York. 


Wheeler  Surface  Condensers,  Combined  Auxiliary 
Condenser  and  Feed  Water  Heaters.  Feed  Water 
Heaters.  Complete  Cooling  Tower  and  Condensing 
Plants,  for  Street  Railways. 

Edward's  Patent  Air  Pump. 
Wheeler  Patent  Centrifugal  Pump. 

The  Wheeler  Condensing  and  Engineering  Co. 
have  n  jw  in  course  of  construction  Edwards 
Air  Pumps  and  Condensers  for  60,000  K.  W. 
of  Turbines.  .... 


Bdwardi  Patent  Air  Puuip.  (Twin  steam  Driven) 


High  Vacuum  Turbine  Plants 


CHICAGO 


LONDON, 


TRIESTE 


SAN  FRANCISCO 


Save  Your  Steam 


BT  UStXO  A 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated . 
If  you  want  to  know  more 
about  them  write. 


The  Fisher  Governor  Go. 

1303  Main  St.,  >V«at 
M«rsK»lltown,  I*wr« 


ESTABLISHED    1653 _^B 


( 


luSimprey  Protective 
ArcH  Plates  icH/S'  "•" 


Preserve   the    Brick    Work,  save    Fuel   and  increase  the 

efficienc)-   of   your  l>oiler    by   givinff  additional  beating 

surface.     SAVE  THEIR  COST  IN  REP.MRS  .\L,ONE. 

W»  Guaranfu  RmtaltM.    Dm  It  right 
and  taoe  annovanem  and   9jcp«nsm. 

THE     LAMPREY    CO. 

Westfiald,  Mass. 

B«AitCH  Offices :-I0  Barclay  St.,  New  York;    Box  321.  Manelta. 

r.a.;  240  Chestnut  St..  Phllartclphia,  Pa. 
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[odel  Automatic  (Stoker)  Furnace 


Patented  in  1903. 


10  to  15  per  cent  better  economy 
yf^^C  15  to  25  per  cent  greater  capacity 
"     "       "^    than  any  other  type. 


Cleans 


automatically  and  wastes  less  fuel 
in  the  ash,  than  any  other,  whether 
mechanical  or  hand  fired. 


Write  for  Illustrated  Circular  B. 

Model  Stoker  Company 

D A YTO  N  ,     OHIO 


For  Fuel   Economy 

USE  THE 

MARTIN  ANTI-FRICTION 
ROCKING  GRATE 

Burns  ANY  fuel.  Burns  it  ALL.  Cannot  choke,  warp  or 
clog.  No  fuel  in  ash  pit.  Adjustable  for  any  size  of  fuel. 
A  boy  can  operate  it.  Bars  work  together  in  shaking  and 
openings  are  not  enlarged.  Has  provision  for  expansion. 
Why  not  get  our  catalog  and  proposition  ? 

The  MaKin  Grate  Co. 


83  Van   Buren  Street, 


CHICAGO.   ILL. 


Holyoke  Steam  Boiler  Works 

JMANUFACTUREItS  OF 
OILRR^ 

I      HorizonUI  Tubular.  Mannini  Vertical.  Trip)* 
Draft  Water  Tube  and   Locomative  Type* 

ALSO  MX  lUNDS  OP 

te.  Steel  and  Iron  Work 

SEARS 

PATENT  EXTENSION  FURNACE 

^     For  burning  lawduft,  wood,  waitc  ind  bogwM 

Wry  Biochcrt  and  Pulp  Dfgcftut,  Penstocks.  Whad 
MS.  Standpipcs,  Forgings.  Castings,  Crates,  Belts. 
H  Oaskeb  and  Boiler  Fittings. 

•ECnON  AND  REPAIRING  OF  BOILERS 

Kven  prMB|><  attention  t^  cartful,  compcttnt  woriuaM. 

PARTICULARS  UPON  REQUEST 

T.  H.  SFARS.  Manager 
P  HolxoKe.  Ma««. 


CAHALL  BOILERS 

Are  in  use  in  some  of  the  finest  plants  in  the  country. 
Built  either  horizontal  or  veil  cal. 

Tliev  last  longer,  make  drier  steam,    make   more  steam 
per  pound  of  coal;  the  annual  cost  of  repairs  is  less. 


We  have  a  million  horsepower  of  repeated  boiler  orders. 
That  means  satisfaction. 

The  Cahall  Chain  Grate  Stoker 

Saves   labor   and   coal   and  gives  you   a   smokeless  stack. 
Get  our  catalogue. 

The  Aultman  A,  Taylor  Machinery  Co. 

MANSFIELD,  OHIO. 
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Columbus 
Gasoline 


Engines 

STATIONARY.  HOISTING,    PUMPING    AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbus,  Ohio 


COPIES    ARE    FREE 

A  valuable  addition  to  lubrtcatioii 
literature  allowing  the  great  ad- 
vantages of 


DIXON'S 


TICONDEROGA 

FLAKE 
GRAPHITE 

as  an  lofredient  of  greases. 

PlcjAC  nwntton  this  pubUc^llon. 

JOSEPH  DIXON  CRUOBLE  CO^ 

JERSEY  CITY.  N.  J. 


All  Sizes 
2  to  250  H.  P. 


We^  Wa"mth  (jasouSe  tnglneS 

They  possess  the  highest  standard  of  ex- 
cellence, mechanical  design  and  construction. 
More  convenient   and   cheaper  than   steam. 

Send  for  Catalogue  "R" 

Marinette  Gas  Engine  Co. 

Chicago  Heights,  Ills. 


NEW  DESIGN-STANDARD  HEAVY  DUTY 

BATES    CORLISS   ENGINE 

Continuous  Frame— Improved  Hook  Valve  Gear. 
The  Best  for  Every  Duty. 

Simple  and  Compound.  Highest  Efficiency 

Direct  Connected  or  Belted.  Best  Regulation. 


BRANCH  offices: 

English  Iron  Worki,  Kansas  City,  Mo- 
H.  W.  Graber  Machinery  Co.,  Dallas,  Ttx. 
A.  D.  Granger  &  Co.,  New  York  City.N.Y. 
SmIth.Courtncy  &  Co.,  (Richmond.  Va. 
Machinery  &  Electrical  Co^  Los  Angeles, 

Cal. 
A.  D.  Granger  &  Co.,  Philadelphia,  Pa. 
A.D.Crangcr  &  Co.,Pittsburgh,  Pa. 


Write  Today  for  Catalog 


STANDARD  HEAVY  DUTY-FRONT  VIEW. 


BATES  MACHINE  CO., 

JOLIET,  ILL. 


k 


ENGINEEF^S'   REVIEW 


65 


BUCKEYE    ENGINE 

Has  no  Superior  in  Economy,  Regulation  and  Durability 


Homontal,  Vertical,  Horizontal- Ver- 
tical, Simple,  Tandem  and  Cross  Com- 
pounds, Condensing  and  Non-Condens- 
ing, Low,  Medium  and  High  Speeds  in 
Horse  Powers  from  20  to  8,000. 


Adapted   to   all    Classas    of  Work 


Built  by 


THE  BUCKEYE  ENGINE  CO., 

SALEM.  O..  U.  S.  A. 


The  largest  line  of  modem  encine  pattenu  In  the  world. 

Our  catalogue,  which  contains  more  valuable  information  con- 

ceming  steam  engines  than  any  other  published,  is  free. 


When  you  buy  an  Engine  be  sure 
not  only  that  it  is  a  good  Engine, 


but  that  it  is  the  Best  :  : 


•    •    « 


A  test  recently  conducted  at 
Cornell  University  on  a 

REEVES  SIMPLE  ENGINE 

an  economy  of  28  pounds  non-condensing  and  26  pounds  condensing,  giving  nearly  constant 
[of  40%  underload  to  40%  overload.     Send  for  detailed  report. 

Built  In  sizes  of  18  to  300  I.H,P.;  Reeves  Vertical  Cross  Compounds  10  to  700  I.H,P. 

The  Reeves  Engine  Company, 

^rty  Street,  NEW  YORK. 

Philadelphia  Office  ;  Land  Title  Building,  Tel.  2198  Spruce.         Chicago  Office  :  805  Ellsworth  Building, 


(fi 
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THE  C.  &  G.  COOPER  C( 


MT.  VERNON.  OHIO. 

BUILDERS  OF 


Cooper  Corliss  Engine 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIAL! 


NKW  YORK.  1023  Havcincyer  BMe-:  BOSTON,  <U    Weld 
DEI.PHIA.   !<20   Divxcl    Bld«..    CHICAGO,    1416    Moiiadn.> 
LANTA.  .115  Empirv  Dldu     NEW  ORIGANS.  IMlSi  Gras . 
LuTTK.  N.  CO.  A.  Robbins. 
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The  Russell    Automatic  Engine 


SINGLE 

AND 

FOUR 

VALVE 

TYPES. 


THE  RUSSELL    ENGINE  CO. 

BUILDERS  MASSILLON.  OHIO. 

ADDRESS   OePAHTMENT  "B"    FOB   CATALOGUE 


Incorporate  Under  Arizona   Lawi 

Most  liberal  CorporttioB  Lswi  in  the  Oniled  Sutt*. 
No  franchise  tax  or  exorbitant  fees.  Private  pm^ 
erty  exempt  rroni  all  coriK>rate  debts.  ParolstncJE 
made  any  amount.  Ko  limit  on  capilalintioa.  Slock 
is  noo^aasessable  for  any  tittrpose.  No  amoimi  oC 
stock  required  to  be  subscribed.  No  state  controL 
No  examination  of  books.  legislature  can't  reprmi 
our  charter.  Keep  oifice  and  do  business  aJl^-wbeT^. 
We  attend  to  all  business  and  pay  all  fees  and  cliaice 
you  but  a  few  doUara  in  any  case. 

Send  for  booklet  codified  annotated  corporation  lawa 
and  other  information. 

Arizona  Corporation  Charier  Guarantee  Co.,    "pMoeSu'JiSf 


AMERICAN  BALLc^XaENGlIi 

AND  DIRECT  CONNECTED  GENERATOR 

SAVES  25  4  ^ 


.\raerican  Enpinea  lead  in  the  itmrUets  of  flie   wcrll,    anil 
AM)'.tUC.^N-UAI,I,  DUPLKX  CoMVOL'NP  F.NGINE  i=.  it    the    \itm 
It  is  a  marvel  of  simplieitv;  requires  no  more  floor  -spac 
a    simple   enj^nne,    au.l    it    SAVES  25  PER  CENT  OF| 
FUEL  without  a  condenser. 

We  furnish  Complete  Plants,  consisting  of  Engtnea^| 
erntors  and  Motors— all  of  our  own  nianiifafUire. 


AmerJoaR  Engine  GO: 


64  l(aritan  av 


Bound  Brook,  L 


New  York  OfEce,  95  Liberty  Street. 


"Q" 


stands  for  Quality,  also  for 


Ouincy  Corliss  Engfn* 


mous  when   applied   to   Engines.      ThcfC 
certainly  no  en^fineS  of  the  Corliss. type  I 
than  the    "Quincy"  Corliss, either   in 
material  or  workmanship;   and  we  know 
we  can  show  you  details  which  make    It 
ior  to  others  inconvenience  and  cost   of 
tcnance.         J»^  J*        J*         J*  J* 

QUINCY  ENGINE  WORt 

QUINCY,    ILLINOIS 

13S  Broadway,  N.  Y.  938  Monadnock  Blk.  < 

604  Prudential  Bids.,  Buffalo 
17  Fremont  St..  San  Fraoclaco 
730  Witherspoon  BIdf ..  Philadelphia. 
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The  Most  Desirable  from  Every  Standpoint 


IS  THE 


=^=^==^  Combination  Feed-Water 
CooKsOn  Heater,  Purifier,  Filter 
^^^^^^^^^^  and  Oil  Separator     .     . 

Let  us  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  Sp^"^ 

— Subject  to  TriaL 


The  COOKSON  has  many 
advantages  over  all-others : 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.  Constant 
temperature  204-212'  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
witli  the  water. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

"Write  for  Catalog. 


Bates 
MacHine  Co. 

Sol»  Manttfacttirer 

Joliet.  Illinois. 
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You  can  serve  your  employer 
best  by   using  the   best  Oils. 

Capitol  Cylinder 

and 

Renown  Engine 

Oils 


Have  been  on  the  market  for  years  and 
have  proved  their  worth.     These  brands 

stand  for 

Economy  and  Efficienc 


That  is  why  more  barrels  of  these  oils 
are  sold  every  year  than  of  all  others 

combined. 


i 


CLEVELAND,  JULY,  1905. 


tl.OOa  year 
lOcrnti  a  copy. 


HERE    IS    ONLY 


:' 


LBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS 

ITS  USE  MEANS  SATISFACTION 


THE    BEGINNING 


OUR  SPECIAL  OFFER 

^e  will  send  you  a  sani  • 
can  of  ALBANY 
jASEwith  an  Aj.hanv 
A. SB  Crp,  free  of 
or  expense,  to  test 
-prove  all  we  claim. 
le  only  iiifonnatioii 
eaary  to  send  is  pipe 
n  in  hearing. clrptli 
lid  from  tfiri  of  cm 


ml.  and  give  partic- 


pjiil  of  machinen'  on 
same  is  to  be  tested . 


THE  RESULT 


READ  THIS  letter: 

CUn.  Ikttik  CV,  III., 


THIS  TRADE  MARK  ON  EVERY  PAOKAQE. 


K«wTork. 


(iMItllw.tlVit 

A".tift»  rjr»i..r  Cup  flin.J 


■«<A  UK,  t««i. 


'•  uiiM4|<waL—  «mU  U..  H  It.' 


toun  n«iiMtf  itllj, 

L  r  uurii 


•AM  COOK'S  SONS, 


313  West  Street, 
NEW  YORK. 


ENGINEERS'  REVIEW 


July.  IS 


A  SCIENTIFIC  TEST 

The  late  Prof.  Thurston  says  in  his  treatise  which  has  been  accepted  as  an 
authority  on  Friction  — 

^'Friction  viav  br  said  lo  he  in  proportion  to  llic  heat gnterated.  " 
Tinius  Olseu,  the  noted  M.  E.  and  builder  of  Testing  Machinery,  upon  testing^ 
samples  of  the  best  known  oils  and  greases  on  the  market,  reports — 

' '  Tlie  beariuf^  tested,  running  under  the  same  conditions  and  the 
same  Irnj^th  of  time,  ^eui  hotter  tvith  each  other  lubricant  than  with 
Keystone  Crease.  " 
Is  it  necessary  to  draw  a  conclusion? 

We  will  send  a  sample  of  Keystone  Grease  and  a  brass  grease  cup  to  any  engin- 
eer giving  business  address,  and  advising  us  of  the  H.  P.  of  his  engine  and  size  of  Up 
in  which  cup  will  be  used. 

C^\    1  A  R  A  MTP  P     '  "*•  °'  '^«>»«'""=  Ci«ai«=4  lo  6  gak  of  oil. 
OVj/-\r\./-\i>   1  CL    I  lb.  oJ  Kry.loneG««e=3  lo4  lU.  »ny  olha  grexe. 

Key.stone   Grease   is   made   and   sold   only  by  us:  any  dealer  offerinii  Keystone 
Grease  i.s  offering  a  substitute  and  will  be  prosecuted  (or  the  Imposition. 

Keystone  Lubricating  Co. 

PHILADELPHIA.  U.  S.  A. 
New  York  Representative,  IV.  F.  Hityeu,  Roam  20.^ ,  253  B^wav 
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DETROIT  EDISON  TURBO-GENERATOR 
STATION. 

The  Detroit  Edison  Co.  have  recently  constructed 
31  [li  Iray,  a  suburb  of  Detroit,  a  new  generating  sta- 
linii,  which  is  equipped  with  alternating  current  tur- 
liinev  This  company  is  to  supply  power  at  wholesale 
iri  tile  electrical  companies  of  Detroit,  for  which  pur- 
pose i2,ooo  kilowatts  are  to  be  developed  from  four 
units,  each  of  which  is  of  3,000  kilowatts,  capacity. 


each  containing  12,500  horsepower  of  Stirling  boilers 
which  are  equipped  with  superheaters.  The  boilers 
are  arranged  in  batteries  of  six,  on  each  side  of  the 
firing  alley,  which  is  the  center  of  each  compartment. 
Thus  it  will  be  seen  that  each  row  of  six  boilers  has 
a  capacity  of  3,000  horsepower.  The  boilers  are  con- 
nected to  four  iJ-inch  headers,  each  header  being 
connected  to  one  of  the  turbines,  making  a  complete 
unit  of  each  row  of  boilers  and  its  corresponding  tur- 


9fi*ui 


V    v-^  •.  -  J 


»'  l/i'  4 


<>£? 


FIG.  1.     CURTIS  TURBINES  OF  THE  DETROIT  EDISON  TURBOGENERATOR    STATION. 


As  will  be  seen  in  the  illustration,  Fig.  i,  the  prime 
moA-ers  are  Curtis  turbines,  which  are  arranged  to 
run  cither  condensing  or  noncondensing. 

This  plant  has  sufficient  boiler  capacity  at  all  events, 

enough  boilers  have  been  provided  to  develop  the 

l2/xx>  kilowatts  with  the  turbines  running  non- 

lensing.    With  two  or  three  minor  exceptions,  the 

ciJiaries  are  driven  by  alternating  current  motors. 

le  boiler  room  is  divided  into  two  compartments, 


bine.  At  present  eight  boilers  are  in  position.  There 
are  four  main  headers  which  are  cross  connected 
by  8-inch  headers. 

In  the  piping  long  sweeping  bends  are  provided  to 
allow  for  expansion  and  contraction,  and  steel  flanges 
and  special  fittings  are  used  on  all  the  piping,  which 
is  protected  by  nonconducting  covering  6  inches 
thick  and  over.  The  boilers  are  equipped  with  Roney 
stokers,  manufactured  by  the  Westinghouse  Machine 
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Co.,  two  of  whidi  are  provided  for  each  boiler,  having 
an  effective  grate  area  of  63  square  feet  and  are 
operated  by  Westinghouse  standard  engines  of  10 
horsepower  capacity.  Two  engines  are  provided  for 
each  row  of  boilers  and  are  so  connected  that  either 
may  be  used  to  drive  12  stokers.  The  coal  is 
fed  from  the  bins  overhead  into  the  stokers  through 
chutes.  A  cross  section  of  the  boiler  room  is  shown 
in  Fig.  2.  The  arrangements  for  handling  coal  and 
ashes  are  complete,  the  company  having  a  track  of 
their  own  connecting  with  the  railroad.  The  coal  is 
conveyed  in  hopper  cars  from  the  siding  and  up  an  in- 


and  General  Electric  induction  motors,  operating  at 
220  volts,  60  cycles,  at  a  speed  of  900  revoiutioi 
per  minute   drive   the   pumps.     The   water   is  takei 
from  the  mains  through  four  s.ooohorsepower  Coch- 
rane feedwater  heaters  by  Worthington  feed  puni| 
having  Corliss  valves.    The  temperature  of  the  feei 
water  is  raised  somewhat  in  the  heater  by  the  ex-' 
haust  steam  from  the  steam  auxiliaries,  after  which 
it  passes  through  Green  economizers   which  are  ar- 
ranged in  four  banks,  each  bank  containing  104  sec- 
tions of  12  pipes  each  which  are  subject  to  a  working 
pressure  of  150  pounds  per  square  inch.    The  boilers 


PIG.  «.    CROSS  SECTIONAL  VIEW  OF  THE  BOILER  ROOM, 


cline  to  the  base  of  the  coal  tower.  In  the  coal  tower 
it  is  hoisted,  cracked,  screened,  and  delivered  by  a 
"Hunt"  automatic  railway  system  to  the  different  coal 
pockets,  of  which  there  are  six,  having  a  total  capacity 
of  4,000  tons. 

The  feedwater  for  the  plant  is  obtained  from  a 
40-foot  canal  which  has  been  dredged  out  for  this 
purpose  from  the  Detroit  river  to  the  pumping  sta- 
tion, where  it  is  raised  through  screens  and  strainers  by 
Worthington  turbine  tvpe  of  pumps.  The  pump  room 
is  shown  in  Fig.  3.  The  water  is  forced  up  through 
a  system  of  underground  mains  to  the  boiler  room. 


or 


are   also   equipped    with    500   horsepower    Penbcrthy 
injectors,  which  are  operated  with  saturated  steam,  for 
the   makers   do   not   guarantee   their   operation    wi 
superheated  steam. 

The  superheater  as  arranged  in  the  Stirling  boiler  rs 
shown  in  Fig.  4.  It  will  be  seen  that  the  upper  super- 
heater drum  is  divided  into  three  compartments.  Fig. 
5,  each  of  which  contains  a  manhole  as  shown  at  A,  B 
and  C.  The  lower  drum  is  divided  into  two  compart- 
ments by  means  of  a  removable  diaphragm.  Satu- 
rated steam  enters  the  compartment  D  of  the  upper 
drum  and  then  passes  through  the  tubes  four  times 
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as  shown  by  the  arrows  until  it  finally  reaches  the 
compartment  E,  whence  it  passes  into  the  steam  main. 
The  superheater  may  be  flooded  and  used  to  generate 
saturated  steam  if  desired.  In  order  to  do  this  the 
upper  steam  drum  and  the  lower  superheater  drum  F 
are  connected  by  suitable  piping  and  valves  as  shown 
by  the  dotted  lines  R,  Fig.  4.  When  saturated  steam 
is  being  generated  all  the  compartments  in  the  upper 
superheater  drum  are  tlirown  into  communication  by 
means  of  the  bypass  valves  G  and  H,  Fig.  5.  The 
steam  generated  in  these  boilers  is  carried  at  a  pres- 
sure of  200  pounds  and  is  superheated  at  200  degrees 
F.  although  the  Detroit  Edison  company  have  been 
able  to  get  300  degrees  of  superheat  from  them  with- 
out the  least  difficulty. 

The  stacks  of  this  plant  are  three  in  number,  and  ex- 


at  the  left  of  the  main  building.  On  the  extreme  left 
is  shown  the  pump  house.  The  coal  tower  is 
shown  at  the  upper  right  hand  corner  of  the  plan. 

The  Curtis  turbines  which  are  of  3,000  kilowatts 
each  are  of  the  four-stage  type  revolving  at  a  speed  of 
600  revolutions  a  minute.  There  are  24  controlling 
valves  which  are  actuated  by  electro-magnets. 
Water  is  used  for  the  step  bearing,  and  is  taken  from 
the  mains  by  two  Dean  pumps  which  are  set  in  relay. 
The  water  is  forced  into  a  D.  Wood  &  Co.'s  design 
accumulator  which  is  made  to  stand  900  pounds  pres- 
sure per  square  inch.  Only  650  pounds  pressure  is 
required  to  balance  the  weight  of  the  revolving  parts 
of  the  turbine.  The  water  escapes  through  a  relief 
valve,  set  to  operate  at  this  pressure,  into  the  vacuum 
chamber  of  the  turbine  from  which  it  is  returned  to 


FIG.    !.      PUMP    ROOM    SHOWING    WORTHINGTON    TURBINE   PUMPS. 


tend  135  feet  above  the  boiler  room  floor.  The  largest 
stack  has  an  internal  diameter  of  16  feet  and  is  placed 
in  the  center  and  is  to  be  connected  to  12  boilers  while 
the  two  smaller  stacks,  1 1  feet  in  diameter,  serve  6 
boilers  each.  The  stacks  are  constructed  of  steel  and 
are  brick  lined  to  the  top.  Forced  draft  is  used,  four 
fans  being  employed,  two  for  the  larger  stack  and  one 
for  eacli  of  the  smaller.  The  fans  were  built  by  the 
Niagara  Radiator  Co.,  and  are  driven  by  a  Chan- 
dler &  Taj'lor,  14  X  16-inch  horizontal  engine. 

A  cross  section  view  of  the  general  appearance  and 
arrangement  of  the  turbine  room  is  shown  in  Fig.  d. 
The  turbo-generators  and  exciters  occupy  the  south 
side  of  the  room,  while  the  operating  and  controlling 
system  is  placed  on  the  north  side.  Fig.  7  is  a  plan 
view  of  the  boiler  and  turbine  rooms  and  pump  house. 
The  24  boilers  are  shown  at  the  right,  and  the  turbines 


the  hot  well,  and  then  carried  to  the  storage  tanks  over 
the  boilers  in  the  boiler  house. 

The  condensers  are  of  the  Wheeler  design  and  have 
a  cooling  surface,  composed  of  i-inch  tubes,  12  feet 
long,  equal  to  12,000  square  feet.  The  condensers  are 
located  below  the  turbine  floor  and  are  therefore  not 
shown  in  the  illustrations.  The  water  of  condensation 
is  returned  to  the  hot  well  and  then  to  the  boilers. 
The  circulating  water  is  supplied  by  a  20-inch  Wheeler 
centrifugal  pump  which  is  driven  by  a  General  Elec- 
tric induction  motor,  of  75  horsepower.  The  over- 
flow empties  into  a  canal  running  from  under  the  con- 
denser to  the  river.  The  vacuum  is  attained  by  means 
of  an  Edwards  three-cylinder  patent  air  pump  manu- 
factured by  the  Wheeler  Condenser  &  Engineering 
Co..  and  is  driven  by  a  6o-horsepowcr  induction  motor. 

Each  generator  is  strictly  indcpcBdent  and  the  unit 
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system  is  strictliy  adhered  to  in  the  electrical  end  of 
the  plant,  although  tie  switches  are  provided  and  any 
machine  may  be  thrown  in  parallel  if  it  is  desired.  A 
three-phase,  60-cycle  current   is  generated  at  4,600 


FIG.   «.     STIRLING  BOILER   EQUIPPED  WITH  A   SUPER- 
HEATER. 

volts  and  is  transmitted  directly  through  the  headers 
to  the  various  points  of  distribution.  Where  it  is  de- 
sired to  use  direct  current,  motor  generators  are  in- 
stalled at  the  receiving  end,  to  transform  the  current 
from  alternating  to  direct  current. 


PIG.  B.    SHOWING  COMPARTMENTS  IN  SUPERHEATER  DRUM. 

The  greater  part  of  the  station  output  will  be  by  the 
(Urect  current  system  and  taken  by  the  Edison  Illumi- 
luting  Co.,  of  Detroit.  A  three-phase  current  at 
9,200  volts  and  4,400  volts  is  furnished  to  the  Peninsu- 


lar Electric  Light  Co.,  while  other  companies  are  fur- 
nished with  lesser  amounts.  But  a  small  portion  of 
the  power  will  be  used  by  the  different  auxiliaries 
which  are  operated  by  motors  of  the  three-phase  type 
and  are  operated  at  220  volts,  60  cycles. 

The  exciter  system  consists  of  two  50-kilowatt 
motor-generator  sets,  an  auxiliary  steam  unit,  of  75 
horsepower  capacity  and  a  storage  battery.  The 
motor  generator  sets  are  installed  on  the  turbine  floor 
and  consist  of  a  75-horsep6wer  induction  motor  and 
a  50-kilowatt  direct-current  generator,  which  may  be 
operated  at  any  voltage  between  125  and  220  volts. 
A  steam  exciter  is  installed  in  the  basement  and  is 
to  be  used  as  an  emergency  unit. 

The  switchboard  consisting  of  26  panels  of  white 
Italian  marble,  is  located  on  the  second  gallery  and  is 
divided  as  follows:  two  exciter  panels,  one  synchro- 
nous panel,  four  generator  panels  and  19  feeder 
panels.  The  high  tension  bus-bars  are  immediately 
below  the  switches  and  are  placed  in  a  fire  proof  vault 
where  they  are  again  enclosed  in  brick  compartments. 
A  35-ton  crane  reaches  across  the  turbine  ro<Mii  and 
conforms  with  the  general  design  of  cranes  made  by 
the  Northern  Engineering  Works  and  is  operated  by 
alternating  current.  General  Electric  induction  motors. 
In  the  condenser  room  are  located  two  15-ton  cranes 
made  by  the  same  company,  while  in  the  pumping 
room  is  a  i-ton  crane  used  in  the  operating  gallery. 

An  important  feature  in  this  plant,  which  is  notice- 
able and  one  which  is  of  the  utmost  importance  in 
large  installations,  is  the  precautions  against  break- 
down. In  this  plant  practically  all  apparatus  is  set  in 
relay,  and  it  will  indeed  be  a  serious  accident  which 
will  interrupt  service  for  any  extended  period  of  time. 


ENGINE  ROOM  CHATS  NO.  20. 

BY  A.  GOVERNOR. 

"Ter-morrer  have  throuble  ter  lind, 

An  indless,  indless  shtore; 
But  Oi  have  as  much  as  me  heart  can  hold — 

So  why  should  Oi  borrer  more? 
Ther  toime " 

"Oh,  shut  up!  What's  the  use  of  singing  about 
things  that  are  always  with  you?  Don't  you  know 
that  a  man  never  has  to  go  half  way  in  order  to 
meet  trouble  ?  Let  up  on  the  thing  and  give  us  some- 
thing else  to  think  about.  A  song  like  mat  is  enough 
to  make  anyone  think  that  the  world  is  full  of  misery." 

At  these  words  Dan  Googan  straightened  up  after 
finishing  the  task  of  deftly  spreading  a  thin  layer  of 
coal  over  the  fires  and  said,  "Misrey  loikes  company, 
be  dad,  but  just  ther  same  Oi'd  rather  have  ther 
reumatiz  in  one  leg  thin  in  ther  booth,  so  Oi  would." 

"Talking  about  trouble  makes  me  think  of  the  trouble 
I've  been  having  with  the  last  barrel  of  oil  I  got,  and 
what  the  matter  is  I  don't  know.  The  salesman  says 
it  is  the  same  as  the  last  lot,  but  I  know  a  blamed  sight 
better,"  and  Dave  Hill  brought  his  foot  down  on  the 
fire  room  floor  in  a  very  decided  manner. 

"Them  fellows  have  changed  in  a  good  many  ways 
in  the  last  20  years,  I  have  noticed,"  said  Pete  Haynes, 
"I  can  remember  when  they  came  into  an  engine  room 
as  if  they  were  the  owner  and  a  fellow  almost  felt  as 
he  were  negligent  in  hospitality  if  he  didn't  get  up  and 
give  the  drummer  his  chair,  in  case  he  happened  to  be 
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setting  down.  If  he  wasn't  setting  down  the  drummer 
got  the  chair  any  how. 

"I  remember  when  one  of  the  fly  kind  came  in 
one  morning  when  I  was  a  little  mite  busy  and  be- 
gan to  tell  me  that  I  didn't  know  what  kind  of  oil  I 
wanted  to  use  on  my  engines.  I  had  never  traded 
with  him  and  didn't  for  some  time  after.  If  there  is 
one  thing  that  will  make  me  sore,  it  is  to  have  a  man 
come  to  me  and  run  down  another  man's  goods.  It 
shows  at  once  that  he  don't  think  the  engineer  has 
sense  enough  to  tell  the  difference  between  one  kind 
of  stuff  and  another. 

"That's  the  wav  this  fellow  did  and  I  stood  it  about 


"I  says  among  other  things,  'Young  man  it  don't 
pay  to  lie,  for  your  lies  must  all  be  kept  on  file  mental- 
ly, and  in  the  course  of  time  some  of  them  are  pretty 
sure  to  throw  you,  and  a  liar  wants  a  better  memory 
than  I  think  you've  got.  You  ccane  here  and  tell  me 
the  wonderful  qualities  of  your  goods,  but  I  don't 
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as  long  as  I  could  and  then  lit  on  him  about  as  heavy 
as  any  fellow  ever  got  lit  on  and  come  out  of  it  in  a 
frame  of  mind  that  allowed  of  his  thinking  he  would 
ever  get  back  any  of  what  little  self-respect  he  might 
have  had  in  the  first  place." 

"What  did  yer  say?"  asked  Steve  Brown  in  his 
drawling  tone  of  voice. 


swallow  all  you  say.  I  take  it  that  you  are  a  new  man 
on  the  road  or  you  would  know  better  than  to  come 
into  a  man's  engfine  room  and  try  to  tell  him  about 
things  he  knew  before  you  were  born.' 

"I  told  him  that  I  didn't  have  any  doubt  but  that 
his  goods  had  good  points,  but  that  there  were  others. 
I  wound  up  by  giving  him  a  little  fatherly   advice 
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up  cylinders  than  a  torn  cat  ever  did  with  kittens.    I 
tell  yer  when  you  fellers  get  to  talkin  about  ilin  en- 
gins,  you  got  me  right  where  I  am  to  home.    I  have 
had  more  doggon  trouble  with  engin  cylinders  than  I 
ever  did  with  Christmas  presents.    I  know  one  thing 
that  the  size  of  the  cylinder  is  what  enters  into  the 
question  and  holds  the  A  No.  i  place.    Then  agin  the 
condition  of  the  surface  and  how  it  is  arranged,  steam 
pressure  and  whether  steam  is  soaking  wet  or  not,  and 
the  speed  of  the  engin  and  speed  or  velocity  of  the 
piston  has  a  durn  good  deal  to  do  about  it." 
"Vot  vos  velocity?"  asked  Fritz  Switsenberger. 
"Sure  the  manin  is  dead  aisy.    It's  what  a  fellow 
lets  go  of  a  bumble  bee  wid." 

"Well,"  said  Sam,  "There  are  lots  of  things  about 
cylinder  lubrication  that's  worth  knowing  as  Steve  has 
said.  The  extent  of  the  surface  is  one  of  the  first 
propositions  that  enter  into  the  question,  and  the 
steam  pressure,  condition  of  the  steam  and  the  speed 
of  the  engine  has  a  whole  lot  more  to  do  with  it.  I 
guess  we  have  all  found  out  before  this  time  that  these 
points  govern  the  quantity  and  quality  of  oil  that  is 
necessary  to  use.  In  a  good  many  of  our  high  speed 
automatic  engines,  piston  and  balance  valves  are  used 
because  they  reduce  the  friction  to  almost  nothing  and 
so  lessen  the  work  on  the  governor  which,  to  my  way 
of  thinking,  isn't  any  too  sensitive.  A  good  many 
engineers  think  that  piston  valves  are  used  because 
they  cannot  be  lubricated  easily  if  made  otherwise,  and 
we  all  know  that  a  governor  wants  to  work  as  easy  as 
the  law  will  allow." 

"You  bet  yer  life,"  interrupted  Steve  Brown,  "I 
have  seen  fellers  put  the  packin  in  a  stuliinbox  and 
screw  it  up  so  blamed  hard  agin  the  valve  stem,  as  to 
make  the  engine  race  worse  nor  a  two  year  old  colt." 
"By  jinks,"  exclaimed  Dave  Hill,  "neglecting  the 
governor  ain't  the  only  thing  that  raises  trouble 
around  an  engine.  I  have  seen  a  whole  lot  of  high 
qjeed  engines  that  use  the  solid  piston,  grooved  out  in 
the  regulation  way  to  take  snap  rings,  which  were 
made  in  one  piece.  You  all  know  that  the  wear  will 
naturally  come  on  the  bottom  of  the  piston  and  cylin- 
der and  when  it  does  take  place  it  just  puts  the  piston 
out  of  line  with  the  cylinder. 

"When  it  comes  to  the  crank  end,  the  piston  is 
brought  nearly  in  line  with  the  cylinder  because  the 
crosshead  between  the  guides  and  the  piston-rod  in 
the  stuffingbox  brings  it  that  way,  but  when  the  cross- 
head  is  at  the  head  end  of  the  stroke  the  piston  will  be 
down  on  the  head  end  of  the  cylinder  and  right  here  is 
where  the  trouble  begins.  When  steam  is  admitted  to 
the  cyinder  at  that  end  of  the  stroke  it  gives  the  piston 
» rap  and  forces  it  to  the  top  side  of  the  cylinder,  and 
the  engineer  will  tell  you  his  engine  has  got  a  thump, 
ind  he  can't  tell  where  it  is. 

"When  the  piston  is  forced  up  to  the  top  of  the 
cylinder  it  relieves  the  strain  on  the  crosshead  and 
piston-rod,  of  course,  and  then  the  crosshead  drops 
down  on  the  lower  guides  and  makes  a  knock  at  the 
other  end  of  the  stroke,  so  you  get  two  knocks  with 
each  revolution  of  the  engine  and  the  engineer  is 
[  more  puzzled  than  ever,  but  the  blame  is  really  that 
of  the  piston." 

"Well,  that's  pretty  good,"  said  Steve  in  a  tone  of 
approval,  "but  I  can  give  you  a  few  more  pinters  on 
sich  things.  You  know  there's  a  lot  of  high  speed  en- 
gins  of  one  kind  nor  another  that's  got  a  fair  to  middlin 
heavy  valve  which  rides  in  the  steam  chest  on  edge. 


Well  after  a  time  it  wears  a  groove  in  the  steam  chest 
and  that's  where  water  settles  and  being  on  the  bot- 
tom, water  will  reach  the  place  before  oil  will.  Didn't 
you  ever  notice  that?  Well  I  have,  and  I  found  out 
after  more  or  less  experimentin'  that  I  just  had  to  get 
an  ile  that  would  mix  up  more  or  less  with  water,  and 
kinder  git  acquainted  like,  afore  I  could  git  the  valve 
iled  to  suit." 

"Talk  about  ile  and  engins"  said  Dan  as  he  stuffed 
the  bowl  of  his  short  stemmed  pipe  full  of  tobacco, 
"Bedad  Oi  worked  with  an  ingineer  wanst  that  took 
th'  cake  whin  it  came  to  ilin  ingins.  If  I  remimber 
roight,  they  were  Russell  ingins  such  as  they  built 
some  years  ago  and  had  a  little  valve  in  the  cylinder 
bleeders  which  was  used  ter  regulate  and  cushion  th' 
piston  and  th'  valves  at  each  ind  of  th'  stroke. 

"Well  me  ingineer  got  down  on  the  ile  man  and  he 
put  up  wan  of  the  neatest  thricks  on  him  that  was  iver 
me  luck  to  notice.  He  made  up  his  moind  that  he 
didn't  want  the  ile  and  so  bedad,  he  jist  worked  at 
thim  little  valves  and  made  the  injin  knock  like  the 
divil.  Thin  he  got  the  old  man  down  and  gave  him  a 
song  and  dance  about  the  ile  being  no  good  and  swore 
up  and  down  'twas  the  same  that  made  the  ingin 
pound.  Roight  thin  and  there  the  old  man  swore  he 
would  buy  no  more  of  the  same  ile,  and  wan  day  after 
the  new  ile  came  the  boss  came  out  to  find  out  how 
things  was  goin.  Well  that  ingin  was  runnin  as  nice 
and  aisy  and  as  peaceful  like  as  a  little  baby  slapes 
when  he  is  so  full  he  can't  ate  no  more,  and  every 
blissed  thing  the  ingineer  done  was  to  jist  adjust  thim 
valves  and  the  ile  did  the  rest" 

"That's  nothing,  there's  other  engines  beside  high 

speed  engines  that  have  troubles.     I  "  began 

Dave  Hill 

"You  will  have  to  cut  it  out  about  your  Corliss  en- 
gines for  today,"  said  Bill  Ross  as  he  looked  a,t  his 
watch,  "it's  time  for  us  fellows  to  sret  a  move  on  and 
get  started  up  or  someone  else  will  have  a  chance  to 
do  the  oiling,"  and  each  one  hastily  glanced  at  his 
watch-,  grabbed  a  dinner-box  and  left  for  his  own  en- 
gine room. 

"Bedad  Oi  hope  that  thim  fellows  don't  intind  ter 
groan  over  ther  misfortines  of  others  in  ilin  ingins 
and  ther  loike,  because  it  wrinkles  ther  moind,  and 
furrers  ther  brow,  it  withers  ther  heart  and  above  all 
things  it  bores  ther  whole  gang  ave  humanity,  so  it 
do." 


Largest  Centrifugal  Pump  in  the  World. 

The  largest  high-head  centrifugal  pump  ever  made 
in  one  unit  was  built  by  the  Byron  Jackson  Machine 
Works  of  San  Francisco  for  a  large  mining  company 
in  Oregon.  It  represents  one  of  the  biggest  pieces  of 
modem  pumping  machinery  ever  turned  out. 

The  pump  is  of  the  series  five-step  type  and  built  to 
withstand  a  pressure  of  250  pounds  per  square  inch,  or 
a  total  lift  of  580  feet,  and  is  to  supply  9.000  gallons 
of  water  per  minute.  The  pump  is  driven  by  four  400 
horsepower  turbine  water  wheels,  direct  connected. 


The  clogging  up  of  the  oil  feed  which  lubricates  the 
crankpin  on  a  700  horsepower  steam  engine  caused 
the  brasses  to  stick  to  the  crankpin.  with  the  result 
that  the  crosshead  was  broken  into  bits  and  the  con- 
nectinsr-rod  was  bent  into  a  semi-circle. 
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LOCOMOTIVE  EXPLODES. 

BY  C.   C.  JOHNSTON. 

A  locomotive  explosion  that  has  attracted  wide  at- 
tCTition  from  railroad  people  by  reason  of  its  mys- 
terious cause  occurred  in  the  Hocking  Valley  yards  at 
Columbus,  O.,  May  22d. 

Freight  engine  No.  41,  which  had  been  undergoing 
extensive  repairs  in  the  local  shops  of  the  company, 
was  being  tested  preparatory  to  going  back  into  ser- 
vice. Shortly  after  the  noon  hour  it  was  run  out  of 
the  round  house  to  a  point  in  the  yard  several  hundred 
feet  distant,  in  charge  of  a  crew  of  hostlers,  where  the 
work  was  continued.  One  of  the  men  was  on  top  of 
the  boiler  for  the  purpose  of  screwing  down  the  safety 
valve  when  the  maximum  of  150  pounds  pressure, 
the  standard  for  this  class  of  engines,  was  reached. 
Another  man  was  inside  the  cab  watching  the  steam 
gage,  so  as  to  give  notice  when  the  exact  figure  was 
recorded. 

The  engine  had  been  out  of  the  round  house  less 
than  half  an  hour  when  it  exploded,  instantly  killing 
thu  five  men  employed  about  it  at  the  time  and  also  a 


REMAINS  OF   THE   EXPLODED    LOCOMOTIVE   IS   SHOWN    IN 
FOREGROUND, 


trimmer  engaged  in  trimming  a  yard  arc  light,  some 
25  feet  away.  The  bodies  of  the  men  were  blown  to 
a  distance  of  100  to  300  feet.  All  were  picked  up  in  a 
more  or  less  mangled  condition.  One  of  the  arms  of 
the  trimmer  was  found  on  the  top  of  a  caboose,  50 
feet  from  where  the  rest  of  his  body  lodged. 

When  the  cloud  of  steam  had  lifted  nothing  was  to 
be  seen  of  the  engine  proper  but  the  trucks.  The  front 
section  of  the  boiler,  a  mass  of  metal  weighing  6,000 
pounds,  had  been  shot  forward  roo  feet.  The  firebox, 
comprising  a  weight  of  3,000  pounds,  was  discovered 
in  an  opposite  direction,  200  feet  from  the  point  of  ex- 
ploson.  The  dome  of  the  engine  landed  acni'ist  a  shed 
of  a  neighboring  manufacturing  plant,  600  feet  away. 
Smaller  parts  were  strewn  in  all  directions.  The 
drive-wheels  were  wrenched  from  the  axles  and  some 
of  the  ballast  blown  from  beneath  tne  track.  The 
tender  was  practice llv  uninjured.  Several  locomotives 
standing  in  close  nroximitv  were  pointed  white  from 
the  magnesia  lagging  of  the  exploded  boiler  and  two 
of  them  suffered  slight  damage. 


The  railroad  officials  state  that  they  have  no  satis- 
factory theory  as  to  the  cause  of  the  explosion.  The 
engine  had  seen  14  years'  service,  but  had  just  been 
overhauled  and  placed  in  first-class  condition,  a  new 
firebo.x  being  among  tfte  improvements.  Just  before 
leaving  the  roundhouse  steam  blew  off  at  60  pounds 
pressure,  which  would  dispose  of  the  supposition  that 
the  safety  valve  might  have  been  screwed  down.  The 
man  in  charge  of  the  engine  had  been  a  trusted  em- 
ploye of  the  company  for  twenty  years.  The  clean, 
unmelted  appearance  of  the  parts  after  the  accident 
showed  that  it  could  not  have  been  caused  by  low 
water.  The  whitened  surroundings  led  to  a  popular 
theory  at  first  that  a  careless  employe  had  overdosed 
the  boiler  with  soda  ash,  used  in  softening  the  water. 
The  railroad  authorites  claim  that  even  were  it  possi- 
ble for  such  an  explosion  to  have  had  a  chemical 
origin,  this  engine  was  in  service  on  the  southern  di- 
vision where  no  softening  process  ot  the  water  is  em- 
ployed. Soda  ash  is  used  in  boilers  of  engines  running 
north,  but  in  very  small  quantities. 

A  peculiar  feature  of  the  explosion  is  that  instead 
of  a  hole  being  torn  in  the  side  of  the  boiler,  as  5s  us- 
ually the  case,  the  engine  was  completely  demolished, 
as  shown  in  the  illustration,  the  parts  flying  in  all 
directions.  The  accident,  it  is  claimed,  had  more  the 
nature  of  having  been  caused  by  some  foreign  sub- 
stance of  a  highly  explosive  nature  which  found  \u 
way  into  the  fire-box  with  the  fuel.  This  possibilit}' 
is  seriously  considered  by  the  railroad  company.  The 
engine  was  the  Mogul  type,  refitted  several  vears  agn 
with  the  Belpere  boiler,  and  weighed,  exclusive  of  the 
tender.  110.000  pounds.  The  property  loss  is  placed 
at  between  S6,ooo  and  $7,000. 


CONVENTION  OF  THE  OHIO  SOCIETY, 
N.  A.  S.  E. 

The  eighth  Ohio  .State  convention  of  the  National 
Association  of  Stationary  Engineers  held  at  Cleve- 
land, Ohio,  June  15,  16  and  17,  was  as  interesting 
and  successful  as  usual.  The  convention  was  held 
in  Gray's  armory,  which  building  also  housed  the 
exhibits.  Headquarters  were  established  at  the 
Euclid  hotel,  which  was  convenient  to  the  armory.  A 
reception  was  held  Wednesday  evening  in  the  parlors 
of  the  hotel  to  the  delegates  and  friends. 

Thursday   morning  the   convention    was    called    to 
order  at  10.35,  by  J.  L.  Sanderson,  chairman  of  the 
local  convention  committee.    City  Solicitor  Newton  D. 
leaker,  representing  Mayor  Tom  L.  Johnson,  delivered 
the  address  of  welcome.    In  the  absence  of  Royal  D. 
Tomlinson,    National    Vice    President,    response    wns 
made  by  Chas.  H.  Garlick.  National  Past  President. 
Remarks   by    National    Past    President    H.    E.    Stone 
State  Deputy  Chas.  L.  Strong.  National  President  of 
the  Women's  auxiliary,  Mrs.  R.  G.  Ingleson,  and  oth- 
ers were  next  in  order, 

The  Exhihitiun  Hall  was  formally  opened  by  Na- 
tional Past  President  Robert  G.  Ingleson  at  i  ;30  P.  M. 
with  appropriate  remarks.  Convention  met  again  at 
2  P,  M.  when  reading  of  the  reports  of  the  various 
committees  took  place.  These  reports  showed  that 
the  .Associations  are  prospering  and  have  bright  pros- 
pects for  the  coming  year. 

-About  the  only  thing  to  cause  a  ripple  out  of  the  j 
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ordinary  was  the  introduction  of  a  resolution  by  the 
engineers  of  Cincinnati,  which  reads  as  follows:  "We 
understand  that  the  firemen  will  have  a  bill  introduced 
in  the  next  legislature  to  license  firemen,  and  as  we 
think,  if  this  bill  is  passed,  giving  firemen  full  control 
of  boilers  under  pressure,  it  would  prove  a  source  of 
danger  to  life  and  property  and  the  public  in  general, 
we  send  this  as  a  protest  to  the  Ohio  State  Association, 
asking  them  to  take  action  in  regard  to  the  matter." 

After  some  ratlier  earnest  discussion  the  resolution 
was  referred  to  the  committee  on  license  law. 

Another  resolution  to  be  adopted  was  that  requiring 
the  regulation  button  of  the  Association  to  embrace 
the  National  colors,  red,  white  and  blue. 

A  grand  ball  at  8  o'clock  Thursday  evening,  was 
one  of  the  enjoyable  features  of  the  convention. 

Friday  the  delegates  and  friends  enjoyed  an  outing 
on  the  steamer  Lakeside,  which  had  been  chartered  for 
the  day.  The  boat  left  the  dock  at  8 145  for  Cedar 
Point,  where  the  remainder  of  the  day  was  spent  as 
best  suited  the  pleasure  seekers. 

Saturday  morning  the  last  session  was  called  to 
order  at  8 130  o'clock  and  the  following  officers  elected 
for  the  ensuing  year:  President,  R.  A.  Orin,  East 
Liverpool ;  Vice  President,  Oias.  Roth,  Cincinnati  ; 
Secretary,  Wm.  Coon,  Dayton ;  Treasurer,  E.  C.  John- 
son. Cleveland ;  Conductor.  H.  H.  Forney,  Barberton ; 
Door  Keeper,  C.  W.  Hadlock,  Painesville. 

Saturday  evening  was  devoted  to  a  farewell  recep- 
tion and  distribution  of  souveniors  at  Exhibition  Hall. 

The  next  convention  will  be  held  at  Dayton,  Ohio. 


N.  A.  S.  E.  National  Convention. 

The  twenty-fourth  annual  convention  of  the  Na- 
tional Association  of  Stationary  Engineers  is  to  be 
held  at  Louisville,  Ky.,  August  i  to  4,  inclusive.  The 
manufacturers'  exhibit  will   be   held  at   Liederkranz 

Hall. 


Want  Convicts  to  Mine  Coal. 

The  coal  miners  interested  in  coal  mining  legislation 
now  pending  before  the  General  Assembly  of  Illinois 
have  been  working  for  the  passage  of  the  measure 
fjuipping  penitentiaries  with  printing  plants  and  to  do 
priming  for  the  political  divisions  of  the  State  and  to 
get  out  school  text  books.  An  amendment  has  now 
',icen  introduced  providing  that  the  convicts  shall  be 
ttnployed  in  coal  mines,  to  mine  all  the  coal  needed 
III  State  institutions. 

"The  board  of  prison  industries,"  says  the  bill, 
"shall  procure  lands  where  coal  mines  are  located  in 
the  vicinity  or  as  near  as  possible  to  State  institutions, 
either  by  purchase  or  by  eminent  domain,  and  also 
shall  provide  places  to  keep  convicts  when  not  at  work 
in  tlie  vicinity  of  the  mines,  and  there  hereby  is  appro- 
priated $100,000  to  defray  the  cost  of  this  amendment, 
which  shall  be  paid  out  of  the  State  treasury  on  vouch- 
ers of  the  board  of  prison  industries,  signed  by  the 
governor." 


To  find  the  capacity  of  tanks  of  any  size  in  U.  S. 
gallons  the  given  dimensions  of  a  cylinder  being  in 
inches:  Square  the  diameter,  multiply  by  the  length 
*nd  by  .0034. 


REPRESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM,  23RD— John  L.  O'Brien. 

John  L.  O'Brien  was  born  at  Chester,  England,  in 
1862,  and  moved  to  Toronto,  Canada,  in  April,  1876. 
There  he  served  as  an  apprentice  at  steam  fitting  and 
worked  at  his  trade  until  April,  1883,  when  he  was 
offered  a  position  as  engineers'  store  keeper  on  a  tramp 
steamer  belonging  to  the  Allan  line  of  ocean  steamers. 
He  held  this  position  until  September,  1884.  when  he 
obtained  employment  on  a  steam  shovel  used  in  the 
construction  of  the  Canadian  Pacific  railroad.  After 
enlisting  as  a  volunteer  in  the  Queen's  Own  Regiment 
of  Toronto,  he  served  in  the  Canadian  North  West  Re- 


JOHN    L.    O'BRIEN. 

hellion  against  the  Crees  and  Strong  Indians.  In  the 
spring  of  1893  he  went  to  Chicago  and  obtained  a 
position  as  assistant  at  the  Armour  Institution  of 
Technology,  taking  up  studies  at  the  same  time.  In 
1895,  Mr.  O'Brien  obtained  the  position  as  chief  engi- 
neer with  D.  F.  Crilly,  staying  until  January,  1904, 
when  he  received  a  call  from  the  Civil  Service,  and 
has  worked  for  the  Chicago  Board  of  Education  up 
to  this  date.  Mr.  O'Brien  is  the  working  chief  of  the 
Chicago  Council  No.  i,  of  the  Universal  Craftsman 
Council  of  Engineers. 


The  steamer  William  E.  Corey,  a  duplicate  of  the 
Elbert  H.  Gary,  the  largest  boat  plying  the  great 
lakes,  was  launched  June  24,  at  the  yards  of  the  Chi- 
cago Shipbuilding  company.  The  Corey  is  one  of  the 
largest  freighters  in  the  world,  being  569  feet  long, 
56  feet  beam,  32  feet  depth,  and  has  a  carrying  capac- 
ity of  12,000  to  14,000  Q;ross  tons. 


To  ascertain  the  heating  surface  in  tubular  boiler* 
multiply  2-3  the  circumference  of  boiler  by  the  length 
of  the  boiler  in  inches  and  add  to  if  the  area  of  all  tiie 
tubes. 
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Beadrn  ere  conlUlly^  requfsted  to  conlrihulc  tothiedrpartiDciit.  We 
pay  for  all  letters  UMd.  Write  as  you  would  to  a  friend,  or  as  you 
would  tulk.  Correct  spellioff  and  perfect  srammar  are  unnecessary. 
Inlcrrflinsr  experiencea,  new  kinks  and  ways  of  doing  work,  comment 
on  other  letters  aud  articles  on  subjects  pertaining  to  the  production, 
IratiHiui'tsion  and  use  of  power  are  acceptible.  Illustrations  add  to  the 
value  of  descriptive  articles.  Plain  pencil  sketches  are  sufficient  Kach 
sheet  should  Dear  tbe  names  of  the  article  and  the  author.  We  want  to 
bear  from  YOU. 


Disadvantages  of  the  Three-way  Cock. 

Editor  of  the  Engineers'  Review : 

I  have  noticed  about  every  book  and  paper  treating 
ui)on  the  use  of  the  three-way  cock  condemn  it  and 
advise  that  it  should  be  thrown  on  the  scrap  pile,  as 
they  say  it  is  not  reliable,  and  correct  results  cannot 
be  obtained  from  its  use.  This  may  be  so  and  in  fact 
is  so,  but  the  thing  the  difTerent  authors  neglect  to 
state  is  why  it  is  unreliable  and  not  to  be  depended 
upon. 

Engineers  want  to  know  when  a  statement  is  made, 
the  reasons  for  making  it,  especially  when  the  state- 
ment condemns  a  thing  that  thousands  of  engineers 
are  using.  For  this  reason  I  shall  try  to  show  why 
the  three-way  cock,  with  a  single  indicator  is  not  ad- 
visable, and  what  the  errors  from  using  it  are.  There 
are  instances  where  it  is  impracticable  to  use  an  indi- 
cator near  each  end  of  the  cylinder,  but  such  instances 
do  not  enter  into  the  objections  against  the  use  of  the 
three-way  cock. 

The  three-way  cock  shown  in  Fig.  i,  is  used  in  con- 
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FIG.    1.     CONNECTIONS    OF   A    THREE-WAY    COCK. 


nection  with  brass  piping  so  arranged,  that  the  cock  is 
located  midway  of  the  engine  cylinder.  The  steam 
as  it  passes  from  the  cylinder  to  the  indicator,  when 
used  in  this  connection  requires  a  certain  amount  of 
time.  This  causes  the  indicator  to  operate  sluggish  in 
comparison  with  the  movement  of  the  piston  within 
the  engine  cylinder,  and  the  area  of  the  diagram  is 
therefore  increased.  The  piston  of  the  indicator  being 
slow  in  responding  to  the  changes  of  the  steam  pres- 
sure in  the  cylinder,  is  also  a  cause  for  enlarged  area. 
This  difference  in  the  area  of  a  diagram  varies  with 
the  speed  of  the  engine,  being  from  2J-4  to  6  per  cent, 
as  compared  with  cards  taken  with   indicators  con- 


necting lo  the  end  of  the  cylinder  by  means  of  a  nippk 
and  single  cock. 

When  the  single  cock  is  used  as  shown  in  Fig.  2,  the 
full  steam  pressure  of  the  engine  cylinder  is  exerted 
upon  the  indicator  piston  without  any  loss  of  time, 
as  the  distance  is  so  short  between  the  cylinder  and 
the  indicator. 

Not  only  does  the  three-way  cock  cause  an  increase 
in  the  area  of  the  diagrams,  but  nothing  can  be  told  as 
to  the  action  of  the  valves,  unless  they  are  out  of  ad- 
justment so  that  the  fact  is  apparent  at  first  glance. 
Those  having  an  indicator  and  in  the  habit  of  usii 
the  three-way  cock,  are  aware  that  the  cards  take 


FIG.    2.     SINGLE  COCKS   CONNECTED   TO   CYLINDER. 

with  the  cock  in  the  center  of  the  cylinder  of  the  en- 
gine, are  to  all  appearances  good,  and  indicate  that  the 
valves  are  set  right.  If,  however,  the  short  connection 
is  used  and  no  other  change  is  made,  one  will  be  sur- 
prised to  find  that  the  valve  setting  is  considerably 
out,  and  that  considerable  adjusting  will  be  necessary, 
before  a  card  can  be  obtained,  showing  the  valve 
action,  as  indicated  in  the  cards  taken  with  a  three-way 
cock. 

There  is  this  then  that  the  three-way  cock  is  respon- 
sible for,  an  increase  in  the  area  of  the  card  and  a  false 
record  as  to  the  action  of  the  valves.  If  that  is  not 
enough  to  condemn  the  practice  of  the  three-way  cock, 
what  is? 

The  only  real  thing  that  can  be  said  in  favor  of  the 
three-way  cock  is  that  it  is  most  convenient 

T.  Herrin. 


Difference  Between  Back  Pressure  and 
Compression. 
Editor  of  the  Engineers'  Review : 

The  letters  which  have  been  written  about  compres- 
sion in  several  back  issues  of  the  Engineers'  Review, 
have  been  interesting,  and  a  good  deal  has  been  said 
about  compression  and  back  pressure,  steam  lines,  etc. 
A  good  many  engineers  who  are  dabbling  with  indi- 
cator cards,  confound  compression  and  back  pressure 
and  do  not  seem  to  realize  the  difference  between  the 
two.  There  is  a  difference,  however,  and  a  great  one. 
which  must  be  known  in  order  to  read  a  card  cor- 
rectly. 

In  the  arguments  relating  to  compression,  a  fact 
seems  to  have  been  ignored,  or  not  known,  which  is 
that  compression  gives  back  to  the  piston  nearly  as 
much  power  on  the  return  stroke  as  was  used  in  pro- 
ducing it,  and  if  engineers  who  are  discussing;  compres- 
sion  vs.  non-compression  would   realize   this   fact,  it 
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I  not  be  shrouded  in  so  much  mystery  and  there 
I  be  less  discussion  on  the  subject. 
zk  pressure  is  the  pressure  which  opposes  the 
ment  of  the  piston  by  the  live  steam  and  there- 
esults  in  the  loss  of  power  that  could  be  used  in 

effective  work  if  there  were  no  back  pressure. 
:  is  always  a  back  pressure  on  the  piston  of  an 
e,  so  long  as  the  exhaust  valve  is  open,  allowing 
xhaust  port  to  be  in  communication  with  the 
ler,  but  as  soon  as  the  port  is  closed,  by  the  action 
:  valve,  the  back  pressure  ceases  and  compression 
5. 

npression  is  the  confining  of  steam  in  the  cylin- 
:hich  is  compressed  by  the  piston  driven  by  the 

pressure  on  the  other  side,  and  the  momentum 
;  flywheel  shaft,  etc.  As  H.  S.  C.  says  on  page 
the  June  issue,  the  crank  on  the  dead  center  has 
verage  for  turning  the  shaft  of  the  engine,  and 
he  power  exerted  on  the  piston  at  this  time  is 
y  wasted  and  even  after  the  crank  has  moved 

trifle  out  of  the  center  the  thrust  is  almost  in  a 
ht  line,  and  there  is  very  little  if  any  turning 
:  developed.  This  is  true,  as  all  pressure  on 
pins  while  the  piston  is  within  about  2  inches  of 
nd  of  the  cylinder  produces  excessive  friction, 
loes  no  work.  For  this  reason  compression  is 
to  help  equalize  this  pressure  in  bringing  to  rest 
lOving  parts.  In  fact  it  does  just  what  H.  S.  C. 
ates,  and  does  away  with  the  lead  which  so  many 
eers  favor,  by  filling  the  clearance  with  steam 
ressure  nearly  as  high  as  that  in  the  steam  chest, 
also  saves  loss  in  cylinder  condensation,  by  main- 
g  the  walls  of  the  cylinder  at  a  higher  tempera- 
than  would  otherwise  be  the  case,  provided  no 
ression  was  used. 

re  we  find  compressed  steam  will  produce  effect- 
ork,  because  the  power  which  it  took  to  produce 
impression  is  given  back  into  work,  less  the  fric- 
which  is  amply  made  up  by  the  saving  in  the 
1  state  of  the  cylinder  walls  due  to  compression. 
IS  compression  causes  a  greater  pressure  in  the 
ler  than  that  in  the  steam  chest,  it  is  of  advantage 
ven  necessary,  especially  in  high  speed  engines. 
;  on  the  other  hand,  the  less  back  pressure  al- 
1  on  the  cylinder  of  an  engine  the  better, 
twithstanding  the  arguments  of  Mr.  Johnson  and 
3  that  compression  is  not  necessary,  we  know  that 
s  taken  away,  something  must  be  introduced  into 
blinder  to  do  its  work  in  reducing  the  shock  and 
Dn  at  each  end  of  the  stroke.  Although  one  may 
le  to  get  a  card  with  a  square  corner  by  the  ab- 

of  compression,  we  know  that  if  the  compres- 
s  done  away  with,  the  cylinder  walls  are  cooled 
ive  steam  must  be  used  to  heat  them.  The  result 
t  the  initial  pressure  will  be  reduced  below  that 
fiat  it  should  be  if  compression  was  allowed  to 
>lace.  and  more  coal  will  be  used  in  operating  the 
e.  I  cannot  see  how  any  one  can  favor  abolish- 
jmpression  when  there  is  so  much  that  can  be  said 
'or  of  it.  N.  L.  H. 


A  Threadbare  Subject. 

r  of  the  Engineers'  Review : 
seems  that  although  Mr.  C.  B.  Risley  thinks  the 
ct  of  compression  threadbare,  it  is  not  enough 
prevent  him  from  expressing  his  views.     Mr. 
r  wants  to  know  where  the  compression  subject 


comes  in  and  what  there  is  to  compress.  In  looking 
up  the  letter  by  W.  J.  D.,  I  do  not  see  that  he  refers  to 
the  low  pressure  cylinder  as  the  one  having  the  pound. 
He  states  that  he  moved  the  exhaust  eccentric  in  order 
to  relieve  the  engine  of  the  pound,  which  it  did. 

It  appears  to  me  that  there  could  be  considerable 
compression  on  a  card  taken  from  the  low  pressure 
cylinder  of  a  compound  engine  if  the  valves  were  set 
so  as  to  cause  compression,  therefore,  I  cannot  see 
where  Mr.  Risley  is  correct  when  he  says  that  if  there 
is  anything  to  compress  it  is  a  vacuum.  He  certainly 
will  get  all  the  compression  he  wants  to  put  on  the 
engine  from  the  high  pressure  cylinder,  if  he  chooses, 
which  added  to  the  back  pressure  of  the  receiver, 
would  make  a  material  difference  with  the  operation 
of  that  cylinder.  With  a  low  pressure  cylinder,  while 
the  general  run  of  cards  would  show  the  compression 
as  taking  place  below  the  vacuum  line,  there  is  no  law 
prohibiting  the  compression  from  running  up  far 
above,  if  the  valves  were  so  set,  although  it  would  be 
excessive  and  uncalled  for. 

Mr.  M.  A.  Stedman  has  trouble  with  his  governor 
pounding  at  intervals  and  is  looking  for  information 
regarding  the  cause.  As  his  engine  operates  quietly 
at  times,  it  is  evident  that  some  particular  condition 
arises  to  cause  the  pound.  I  would  suggest  that  he 
look  to  his  valve  stem  and  eccentric  to  make  sure  that 
they  work  free  without  binding.  It  is  possible  that 
the  valve  stem  has  a  shoulder,  where  it  passes  through 
the  stuffingbox,  which  has  been  worn  by  tight  pack- 
ing. Such  a  condition  could  be  where  the  shoulder 
only  interfered  when  the  engine  was  laboring  with 
a  heavy  load,  as  when  it  was  running  light  the  throw 
of  the  valve  stem  would  be  less.  A  tight  packing 
might  also  cause  a  pound  to  exist.  If  his  governor 
is  free  from  lost  motion,  etc.,  I  would  advise  him  to 
look  to  his  eccentric,  valve  stem  and  valve. 

In  the  May  issue  the  article  on  "Foundations"  did 
not  have  anything  to  say  regarding  the  placing  of  gen- 
erators or  their  base  in  position.  This  is  something 
which  is  important,  and  while  it  is  a  simple  matter, 
it  is  a  subject  which  should  be  understood  by  every 
one  who  operates  generators,  both  large  and  small. 

Generators  should  be  insulated  on  base  frames, 
painted  on  the  bottom  with  waterproof  paint  to  pre- 
vent absorption  of  moisture.  High  potential  machines, 
on  account  of  their  great  weight  and  for  other  reasons, 
sometimes  cannot  be  insulated  from  the  ground.  In 
such  cases  it  is  wise  to  .surround  them  with  an  insu- 
lated platform  made  of  wood  supported  by  insu- 
lated supports  and  arranged  so  that  a  man  can  always 
stand  upon  it  in  order  to  touch  any  part  of  the  ma- 
chine. I  know  of  an  instance  where  this  was  neg- 
lected and  very  nearly  resulted  in  the  death  of  the 
dynamo  tender.  This  happened  in  the  city  lighting 
plant  in  Chicago,  where  the  engines  were  placed  on 
the  ground  floor  and  the  arc  machines  on  the  second 
floor.  The  dynamo  tender  while  going  about  his  du- 
ties came  to  a  machine  which  had  been  grounded  and 
although  he  placed  his  hand  on  a  supposedly  safe 
place,  he  was  laid  up  for  several  weeks.  The  engineer 
happened  to  reach  the  second  floor  just  in  time  to  see 
him  fall. 

The  frame  of  a  generator  should  never  be  con- 
nected to  the  ground  as  in  the  case  of  a  ground  on  the 
line  the  insulation  on  the  winding  of  the  fields  is  liable 
to  give  way,  causing  a  short  circuit.  In  case  of  a 
ground   from  the  main  winding  to  the  frame,  when 
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the  frame  itself  is  connected  to  the  earth,  the  strain 
will  come  upon  the  insulation  of  the  line  wires,  and 
the  weakest  point  in  insulation  is  sure  to  cause  trouble. 
If  an  insulated  platform  is  built  around  the  machine, 
which  by  the  way  is  very  seldom  done,  then  when  a 
gn"ound  occurs  on  the  outside  line,  and  also  between 
the  main  winding  and  the  frame,  the  operator  is  per- 
fectly insulated  from  the  ground.  The  attendant  is 
also^ safer  while  handling  the  brushes,  or  any  live  part 
of  the  machine.  When  the  generator  and  engine  are 
direct  connected,  it  is  necessary  that  the  frame  be  con- 
nected to  the  earth.  It  is  better,  however,  when  possi- 
ble to  maintain  the  insulation  between  the  frame  of 
the  machine  and  the  earth,  both  as  regarding  the  risk 
to  the  machine  itself  and  that  of  life. 

L.  M.  VVentzel. 


Compression. 


Editor  of  the  Engineers'  Review : 

I  heartily  agree  with  H.  S.  C.  on  page  10  of  the 
June  issue  where  it  says  that  when  one  has  finished 
reading  about  compression  of  steam  in  engine  cylin- 
ders, he  is  about  as  much  in  the  dark  in  regard  to  the 
advantages  or  economy  of  compression  or  no  com- 
pression, etc.,  as  when  he  began.  One  thing  evident 
to  all  engineers  who  are  acquainted  with  different 
types  of  engine  is  that  engine  builders,  regardless  of 
the  type,  do  not  recommend  or  advocate  late  admis- 
sion of  steam,  as  advocated  by  Mr.  Johnson  in  a  recent 
issue.  In  fact  Mr.  Johnson  is  about  the  only  engineer 
with  a  few  exceptions,  that  I  have  ever  heard  of,  who 
advocate  late  steam  admission,  and  the  exceptions 
are  as  a  rule  men  whose  opinion  one  would  not  place 
very  much  reliance  upon. 

It  seems  strange  that  Mr.  Johnson  out  of  all  the 
thousands  of  engineers  who  are  operating  every  day 
should  be  the  one  to  be  right  regarding  this  question 
and  that  all  others,  engine  builders  included,  who  have 
spent  years  in  studying  the  question,  should  be  wrong. 
It  is  evident  to  me  that  if  there  were  economy  in  late 
steam  admission  and  no  compression,  that  engine 
builders  would  have  found  it  out  long  ago  and  made 
it  a  feature  of  their  engine.  Such  does  not  seem  to  be 
the  case,  however,  and  from  that  one  thing  alone,  if 
from  no  other,  we  will  naturally  conclude  that  late 
admission  is  not  the  correct  thing. 

H.  S.  C.  says  he  does  not  see  the  use  of  admitting 
steam  to  the  cylinder  when  the  engine  is  on  a  dead 
center  as  it  is  certain  in  that  condition,  the  crank  has 
no  leverage  for  turning  the  shaft,  and  that  the  power 
exerted  on  the  piston  at  that  time  is  only  wasted. 
Every  one  knows  that  there  is  no  leverage  when  the 
crank  is  on  the  center,  as  the  piston  is  simply  blocked 
and  the  force  of  the  steam  is  exerted  on  the  pillow 
block  through  the  piston-rod,  crank-rod  and  crank. 
It  takes  very  little  movement  of  the  flywheel,  however, 
to  get  the  crank  off  the  center  far  enough  to  allow  a 
leverage,  when  the  steam  in  the  cylinder  will  exert 
its  power  in  useful  work.  I  have  turned  engines  from 
the  center,  or  rather  so  near  the  center  that  a  casual 
glance  would  cause  one  to  think  they  were  on  the 
center,  a  good  many  times.  By  a  measurement  of  the 
crosshead  when  on  the  dead  center,  and  when  the 
crink  has  turned  far  enough  so  that  the  steam  will  be 
able  to  turn  the  en'^ine.  there  will  be  very  little  differ- 
ence found  between  the  two  positions  of  the  cross- 
head. 


I  do  not  believe  in  admitting  steam  too  soon  or  be- 
fore the  piston  reaches  the  end  of  its  stroke,  but  I  fail 
to  see  how  any  power  is  lost  or  enough  to  amount  to 
anything  by  admitting  steam  when  the  crank  is  on 
the  center.  If  there  was  no  leverage  in  turning  the 
engine  from  the  center  one  way,  there  can  be  no  lever- 
age for  an  equal  distance  on  the  other  side  of  the  cen- 
ter, therefore  steam  can  be  admitted  even  before  the 
center  is  reached  without  doing  any  harm  as  far  as 
loss  of  power  is  concerned. 

The  old  question  of  whether  it  is  better  to  fill  the 
clearance  with  live  or  compressed  steam  is  a  question 
which  has  never  been  settled  to  the  satisfaction  of 
all  engineers,  and  probably  never  will  be.  For  my 
part  I  prefer  to  compress  to  about  half  the  boiler  pres- 
sure before  admitting  steam  into  the  cylinder. 

I  will  confess  that  I  have  never  operated  my  engines 
with  late  steam  admission,  and  therefore,  am  not  in 
a  position  to  either  uphold  or  condemn  the  practice,  I 
cannot  reconcile  the  idea,  however,  as  being  the  ideal 
way  of  admitting  steam  to  a  cylinder. 

It  is  plain  enough  to  me  that  if  an  engine  does  not 
take  steam  until  after  it  has  passed  the  center,  that  by 
the  time  the  port  is  wide  open  the  engine  piston  is 
traveling  at  its  fastest  speed,  and  the  initial  pressure 
of  steam  doe»  not  reach  the  high  point  it  should.  This 
not  only  reduces  the  total  amount  of  pressure  in  the 
cylinder  during  the  stroke,  but  also  reduces,  in  a  meas- 
ure, the  expansive  power  of  the  steam. 

In  conclusion  I  will  say  that  I  expect  to  keep  on 
nmning  my  engine  with  a  little  lead  and  a  little  com- 
pression as  formerly.  H.  J.  E. 

Governor  Springs. 

Editor  of  the  Engineers'  Review : 

One  subject  upon  which  little  has  been  said  is  that 
of  replacing  governor  springs  in  a  two-spring  shaft 
governor.  Some  adjust  them  by  counting  treads, 
others  by  the  sound  of  the  tension  when  the  springs 


TESTING  GOVERNOR  SPRIN'GS. 

are  struck  with  a  hammer.  Others  leave  one  spring 
in  and  tighten  on  the  other  until  the  desired  speed  is 
secured. 

I  have  tried  all  of  these  ways  when  I  have  had  to 
replace  broken  springs,  but  could  not  get  the  engine 
to  run  steady  after  two  hours'  work,  I  finally  thought 
of  the  following  plan  of  testing  the  springs  and  by  it 
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oon  out  of  trouble.  I  secured  a  bolt  threaded 
ime  as  the  spring  end  and  passed  it  through  the 
as  shown,  after  jamming  one  thread.  I  then 
ed  one  spring  on  to  the  bolt  as  far  as  the  jam- 
thread  and  placed  a  weight  on  the  hook  at  the 
n  end  and  measured  the  length  with  a  scale 
the  top  of  the  spring  to  the  bottom  of  the  hook, 
r  the  space  between  the  turns.  The  same  was 
with  the  other  and  I  found  there  was  quite  a 
ence.  By  turning  out  on  the  bolt  they  were 
:ht  even.  I  counted  the  difference  in  the  threads 
e  1  replaced  them  in  the  engine.  I  have  seen 
springs  that  looked  the  same  when  tested  and 
found  to  vary  from  J4"'nch  in  a  ij^-inch  length, 
lid  ones  more.  When  new  ones  are  put  to  work 
old  springs,  one  must  be  careful  in  getting  the 
e  to  work  steady. 

len  a  spring  breaks  if  four  turns  are  left  it  can 
paired  by  taking  the  screw  plug  out  with  a  pipe 
di  and  replacing  it  in  the  broken  spring.  When 
X)k  breaks  it  becomes  necessary  to  heat  and  make 
/  one  as  it  is  too  hard  to  bend  cold. 

D.  F.  Crowther. 


Elngine  Friction. 

r  of  the  Engineers'  Review : 
e  actual  eflficiency  of  an  engine  as  a  converter  of 
lergy  of  steam  into  useful  work  can,  in  my  opin- 
)e  measured  correctly,  only  by  means  of  the  fric- 
jr  prony  brake.  The  power  shown  by  the  brake 
in  most  instances,  be  less  than  that  shown  by 
ndicator  by  an  amount  equal  to  the  frictional 
ance  of  the  engine.  When  the  indicator  is  used 
iws  a  diagram  upon  paper  which  shows  the  actual 
rmance  of  the  steam  within  the  cylinder  and  by 
lation,  the  average  pressure  upon  the  piston 
ighout  the  stroke  is  obtained,  which  multiplied 
e  area  of  the  piston  and  by  the  speed  in  feet  per 
te,  will  give  the  total  of  foot  pounds  of  work  done 
e  steam. 

is  includes  the  friction  of  the  engine  as  well  as 
iseful  work  done,  so  it  is  evident  that  the  horse- 
r  as  shown  by  the  indicator  diagram  is  not  a 
ure  from  which  to  calculate  the  true  efficiency  of 
ngine.  It  is  rather  a  measure  of  the  quantity  of 
1  consumed  by  the  engine  for  each  revolution, 
which  may  be  calculated  the  amount  of  steam 
per  horsepower  per  hour.  The  friction  of  an  en- 
does  not  depend  altogether  upon  the  design  or 
Tuction,  but  the  method  pursued  in  the  operation 
e  engine  has  much  to  do  with  the  efficiency,  and 
ve  little  doubt,  but  that  much  of  the  friction,  in 
y  every  engine  which  is  operating,  could  be  done 
'  with  If  the  engineer  gave  his  special  attention  to 
part  of  the  work. 

ike  the  matter  of  packing  for  instance.  It  is  a 
known  fact  that  any  engineer  can  screw  the  gland 
piston-rod  with  sufficient  force  against  the  pack- 
that  the  friction  caused  on  the  rod  will  be  so  great 
I  make  it  smoke.  Of  course  such  friction  is  un- 
wary and  should  be  guarded  against,  as  the  pack- 
5  soon  destroyed.  A  good  fibrous  packing  should 
;nt  leakage  without  the  gland  being  tightened  up 
l^ht  as  is  possible  with  a  wrench.  If  attention  is 
1  to  this  point  considerable  friction  may  be  alle- 
d,  and  a  better  running  engine  will  be  the  result. 


Another  way  in  which  a  good  deal  of  friction  may 
be  prevented  is  through  lubrication  of  the  valves  and 
piston.  I  have  seen  many  letters  pubUshed  in  engi- 
neering papers  stating  how  little  oil  was  used  in  3ie 
cylinders  of  their  engmes.  I  think  it  is  a  foolish  idea 
to  undertake  to  run  an  engine  on  too  small  a  quantity 
of  oil.  It  is  easy  enough  to  determine  the  proper 
amount  of  cylinder  oil  needed,  whether  the  engine  is 
large  or  small,  by  simply  taking  into  consideration  the 
kind  of  valves,  whether  they  are  slide  valves,  rotative, 
balanced  or  some  other  kind,  as  well  as  the  speed  of 
the  engine,  whether  high  or  low,  and  as  to  the  quality 
of  the  steam  used,  whether  it  is  high  pressure  or  low,' 
moist  or  comparatively  dry. 

It  stands  to  reason  that  a  plain  D  slide  valve  re- 
quires more  oil  than  a  valve  of  the  Corliss  type,  or  a 
balance  piston  valve.  Valves  and  pistons  moving  at 
a  high  rate  of  speed  certainly  require  more  oil  than 
they  would  if  running  at  a  lower  speed.  It  is  also 
evident  that  steam  containing  very  much  moisture 
tends  to  destroy  the  lubricating  qualities  of  the  cylin- 
der oil  and  therefore,  a  larger  quantity  of  oil  is  re- 
quired in  such  cases.  It  is  useless  to  attempt  to  lay 
down  any  rule  as  to  the  exact  amohnt  of  oil  that 
should  be  used  in  the  cylinder,  but  it  ought  not  to  take 
an  engineer  very  long  to  be  able  to  feed  the  right 
amount  which  any  particular  engine  requires. 

Naturally  the  revolving  parts,  such  as  the  crankpin, 
eccentrics,  main  bearings  and  parts  of  the  valve  gear 
require  attention.  They  also  need  just  so  much  oil 
and  no  more,  and  as  long  as  they  run  cool  it  is  evident 
they  are  getting  enough  oil.  If  the  engineer  carefully 
looks  after  these  items  he  will  find  that  the  friction  of 
his  engine  will  be  materially  reduced. 

M.  G.  Wilbur. 


Babbitting. 

Editor  of  the  Engineers'  Review: 

The  usual  method  adopted  in  babbitting  a  box  or  a 
bearing  is  to  first  find  out  the  thickness  of  babbitt  or 
the  distance  the  journal  or  shaft  must  be  raised  in 
order  to  have  it  level.  After  this  distance  is  found  it 
is  only  necessary  to  place  the  bearing  in  condition  to 
hold  the  molten  babbitt. 

Some  engineers  in  preparing  to  babbitt  block  up  the 


FIG.    1.      SHAFT    BLOCKED     FIG.  2.     PLAN  VIEW  OF 
IN  BEARINX.  BEARING. 


journal  or  shaft  with  pieces  of  wood  and  then  fill  in 
the  spaces  between  the  blocks  with  fire  clay  or  putty, 
so  as  to  prevent  the  metal  from  flowing  through  those 
spaces.  A  more  satisfactory  way  of  doing  the  work 
is  to  level  the  bearing,  and  after  finding  the  required 
thickness  of  metal,  instead  of  using  wedges  of  wood 
to  support  the  journal  or  shaft  in  proper  position,  take 
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a  strip  of  leather  the  required  thickness  and  form  a 
collar  between  the  bearing  and  journal.  Referring  to 
Fig.  I,  the  shaft  is  central  in  the  bearing  and  resting 
upon  the  wooden  strips,  the  spaces  between  the  strips 
being  filled  in  with  putty  or  fire  clay.  It  is  evident  that 
if  we  substitute  strips  of  leather  for  the  wooden  blocks, 
a  more  perfect  job  can  he  done  and  a  finished  appear- 
ance is  immediately  given  to  the  babbitt  at  the  ends 
of  the  bearing  and  no  further  work  is  necessary. 

Fig.  2  shows  a  plan  view  of  a  bearing  about  to  be 
babbitted.  The  strips  of  leather  shown  at  B  B  are 
fitted  lengthwise  of  the  bearing,  and  in  these  strips 
are  cut  the  pouring  space  and  air  vents  as  shown  at 
P  and  S,  S,  S. 

Before  pouring  the  babbitt,  heat  the  bearing  and 
journal  in  order  to  insure  tlie  babbitt  flowing  freely. 
Before  babbitting  the  cap  it  must  be  separated  from 
the  babbitt  in  the  bearing  so  as  to  prevent  the  cap 
babbitt  uniting  with  it.  This  is  accomplished  by 
strips  of  oiled  paper  or  card  board  placed  lengthwise 
of  the  shaft  and  on  top  of  the  bearing,  having  the 
strips  touching  the  shaft,  and  then  pour  the  cap  bab- 
bitt.   It  is  also  necessary  to  have  the  cap  warm  for  the 


FIG.    J.      SHOWING    BROKEN    PORTION    OF    UABBITT. 


same  reason  mentioned  above.  Should  the  cap  show 
a  space  at  its  ends  this  space  or  opening  can  be  fitted 
with  leather  strips  as  before  described. 

As  a  general  rule  the  pouring  will,  if  the  cap  is 
located  in  its  center  be  filled  with  babbitt  in  the  opera- 
tion of  pouring,  which  is  allowed  to  remain  permitting 
the  adjusting  screw  to  rest  upon  it,  the  oil  holes  are 
then  drilled  out.  Before  pouring,  wooden  plugs 
should  be  fitted  into  the  oil  holes  reaching  to  the  shaft, 
and  drilling  out  the  oil  holes  will  not  then  be  neces- 
sary. 

A  rather  difficult  joh  of  babbitting  came  to  my  no- 
tice a  few  days  ago.  A  box  containing  an  nil  well  had 
the  portion  of  the  box  supporting  the  babbitt  broken, 
btit  not  enough  however,  to  discard  the  box,  but 
enough  was  broken  to  make  it  a  difficult  job  to  babbitt. 
A  piece  of  sheet  tin  was  cut  to  size  and  bent  to  con- 
form to  the  curvature  of  the  bearing.  The  edges  of 
the   broken  portion   were   then   slightly   coated    with 


putty  and  the  tin  was  pressed  into  position.  Af 
was  dune  the  oil  space  was  fitted  with  a  soft  pin 
extending  almost  up  to  the  surface  of  the  babbi' 
insuring  only  a  thin  layer  of  babbitt  to  be  re 
Leather  strips  were  placed  in  position  at  each 
the  box  and  the  journal  was  allowed  to  rest  upoi 
The  sides  of  the  bearing  were  then  prepared  as  ; 
described  and  the  metal  poured.  After  the  be 
sufficiently  cool,  the  babbitt  over  the  wooden 
which  filled  the  oil  space  was  easily  removed 
cape  chisel  and  the  block  split  up  and  taken  out 
wick  was  put  in  place,  the  oil  well  filled,  the  t 
adjusted  and  the  box  is  now  giving  entire  satisl 
Fig.  3  shows  the  box  with  the  wick  space  at 
the  broken  part  at  B.  There  is  one  very  ej 
point  about  babbitting  that  is  generally  ignore 
that  is,  the  cleaning  of  the  surface  on  which  tl 
bitt  is  poured.  Oil  especially  is  very  object! 
The  surface  can  be  cleaned  of  oil  by  using  ; 
whiting  or  powdered  chalk.  If  possible  it  will 
rub  over  the  surface  with  coarse  sandpaper  or 
cloth.  Wm.  Kavan 


Thinks  the  Statement  Incorrect. 

Editor  of  the  Engineers'  Review: 

Mr.  Vincent,  in  the  April  issue,  says  the  adii 
of  an  early  release  is  apparent  when  an  enj 
operated  condensing,  I  cannot  understand  wh 
do  not  believe  that  the  condenser  will  affect  tt 
as  he  points  out.  Suppose  an  engine  is  operatin 
condensing  with  loo  pounds  steam  pressure,  oi 
pounds  absolute,  in  the  steam  chest  and  exh; 
against  3  pounds  gage  pressure,  or  17.7  pour 
solute,  making  a  difference  in  the  pressures  o 
sides  of  the  piston  of  114.7 — ^7-7  which  equ 
pounds  pressure,  while  the  steam  valve  is  open 
condenser  is  then  started,  and  the  exhaust 
turned  into  it.  The  vacuum  is  high  enough,  \ 
suppose,  to  remove  10  pounds  of  the  origins 
pressure.  Then  the  engine  exhausts  against  i; 
which  equals  •j.'j  pounds  absolute. 

Then  drop  the  steam  pressure  10  pounds,  ma 
90  pounds  gage,  or  104.7  absolute,  so  that  th( 
sures  on  the  opposite  sides  of  the  piston,  wh 
steam  valve  is  open,  will  bear  the  same  relal 
each  other  as  before.  That  is,  there  will  be 
ference  in  the  pressures,  on  the  opposite  sides 
piston  of  104.7 — ^.j  which  equals  97  pounds,  th 
as  when  nmning  non -condensing.  If  the  load 
same,  the  card  taken  now  will  be  exactly  like  t 
taken  in  the  first  case.  If  the  steam  pressure  ha 
left  as  it  was.  the  admission  line  would  havi 
shorter  and  the  expnnsinn  line  lower,  making  t? 
appear  as  it  would  if  the  steam  had  been  rai 
pounds  when  running  non-condensing. 

Of  course  while  these  cards  compare  and  are 
same  shape,  they  will  occupy  different  positions 
paper  from  those  taken  while  running  condi 
having  a  portion  of  their  area  below  the  atmo! 
line,  and  those  taken  while  running  non-cond 
will  have  their  whole  area  slightly  above  th 
From  Mr.  Vincent's  diaerams,  one  mieht  suopo 
the  expansion  line  could  not  drop  below  the 
phcric  line,  because  the  exhaust  valve  between  1 
panding  steam  and  condenser  is  closed.  Mr.  \ 
is  undoubtedly  too  well  up  in  engineering  subj 
think  so,  but  some  engineers  think  that  the  ■? 
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maintained  by  the  condenser  sucks,  or  draws,  the  ex- 
faaust  steam  out  of  the  engine.  The  steam  is  forced 
iiato  the  condenser  because  of  the  difference  in  pres- 
sure in  the  cylinder  at  release,  and  the  pressure  in  the 
rondenser,  just  as  it  is  forced  to  the  atmosphere,  when 
running  non-condensing.  How  can  the  steam  be 
sUcked  out  of  the  engine,  when  suction  depends  on 
a.dnospheric  pressure.''  The  atmospheric  pressure  is 
j.sed  only  to  force  in  the  injection  water,  which 
.i^rater,  if  you  prefer  to  say,  is  sucked  into  the  con- 
i«nser. 

I  think  Mr.  Jarvis  goes  too  far  in  his  support  of 
tint  "high  and  low  water  alarm,"  when  he  compares 
L^  to  a  safety  valve,  governor,  sight-feed  oiler,  etc. 
Lxi  my  opinion  the  alarm  is  of  very  little  value,  while 
tine  others  are  necessities. 

What  is  the  waterglass  for?    I  presume  that  water 

is  always  within  the  range  of  the  glass,  when  either 

a.lann  blows,  so  what  is  the  good  of  the  alarm  ?    The 

careful  attendant  will  keep  the  water  at  practically  a 

constant  level,  and  in  case  the  water  is  getting  down, 

Vie  knows  it  without  a  whistle  blowing  in  his  ears  to 

further  annoy  him,  while  he  is  doing  his  best  to  keep 

the  water  up. 

Mr.  Wakeman  drives  it  to  some  of  the  boys  pretty 
hard.    He  has  had  a  good  deal  to  say  about  piston 
travel  and  clearance.    I  wish  to  differ  with  him  in  his 
statement  that  "Ke;^ing  up  both  ends  of  a  connecting 
rod  will  change  the  clearance  in  some  cases,  but  does 
not  in  others."    In  some  cases  the  effect  at  both  ends 
in  keying  up,  is  to  lengthen  the  rod,  while  in  other 
cases  the  effect  at  one  end  is  to  lengthen  the  rod,  and 
at  the  other  to  shorten  it.    If  both  the  wristpin  brasses 
rquired  the  same  amount  of  keying  up,  the  distance 
between  the  centers  of  the  pins,  in  me  case  of  the  lat- 
ter rod,  would  never  change,  and  consequently  the 
;     clearance  would  also  remain  constant.    But  the  wrist- 
I    pin  brasses  invariably  require  more  taking  up  than  the 
crankpin  brasses,  and  the  distance  between  the  cen- 
ters of  the  pins  must  change  equal  to  the  difference 
;     between  the  effects  produced  by  keying  up  each  end. 
'        The  engine  which  I  am  at  present  operating  has 
this  type  of  connecting-rod,  and  while  the  change  pro- 
■     duced  in  the  length  of  the  rod,  by  keying  up  is  small, 
^    the  rod  in  time  lengthened  enough  to  allow  the  nut 
that  holds  the  piston  on  the  rod  to  strike  the  bottom 
of  the  recess  in  the  cylinder  head,  the  clearance  be- 
tween the  nut  and  the  head  not  being  as  great  as  the 
clearance  between  the  piston  and  the  head. 

The  performance  of  Mr.  Faber's  simplex  pump 
seems  to  be  exceptionally  good.  With  his  lenjjth  of 
discharge  pipe  and  a  good  air  chamber,  the  flow  of 
'  water  in  the  discharge  pipe  may  be  practically  con- 
;  slant  for  the  water,  like  any  other  movinsr  body,  re- 
sisting any  changes  in  speed  due  to  its  inertia ;  yet 
I  do  not  believe  the  water  passes  into  the  air  chamber 
at  a  uniform  speed. 

In  his  last  paragraph  he  says:  "While  the  cross- 
head  of  an  engine  comes  to  rest  at  the  end  of  each 
stroke,  the  belt  on  the  pullevs  travels  just  the  same." 
The  flywheel  in  the  neighborhood  of  mid-stroke, 
speeds  up  a  little  above  the  average  and  stores 
energy,  and  then  gives  this  extra  energv  in  doing 
the  work,  or  part  of  the  work  while  the  crank  is  on 
and  near  the  dead  centers,  and  in  so  doin"-  drops  a 
hftle  below  the  averaee  speed.  So  the  belt  doesn't 
travel  "just  the  same,"  but  near  enough  to  be  satis- 
fectory. 


Mr.  Faber's  comparison  between  the  engine  and 
the  pump  implies  that  the  water,  due  to  its  kinetic 
energy  received,  during  the  most  effective,  or  middle 
portion  of  the  stroke,  acts  similarly  to  the  flywheel 
and  continues  to  flow  through  the  pump  while  the 
pump  is  changing  strokes.  Although  the  water  will 
do  this  to  a  very  small  extent  when  the  pump  is  run- 
ning fast,  it  comes  so  nearly  at  rest  at  the  end  of  the 
stroke,  and  moves  so  rapidly  at  mid-stroke  that  the 
stream  flowing  into  and  out  of  the  pump  is  a  long  way 
from  being  constant.  Motor. 


Boiler  Connections. 

Editor  of  the  Engineers'  Review : 

In  answer  to  question  387  appearing  in  a  recent 
issue  a  sketch  is  produced  showing  the  pipe  connec- 
tion to  three  boilers.  In  my  way  of  reasoning  the  illus- 
tration shown  below  is  a  better  way  as  it  allows  for 
more  expansion. 

Speaking  of  engineers  deceiving  their  employers, 
most  all  engineers  have  done  so  at  some  time  or 
other.  I  was  recently  employed  as  engineer  in  a  plant 
where  we  heated  the  shop  by  exhaust  steam,  but  in 
very  cold  weather  the  exhaust  was  not  enough,  so  I 
had  a  2j^-inch  live  steam  pipe  to  help  out  and  to  use 
uhen  the  engine  was  not  running. 

The  superintendent  was  one  of  the  "know-it-all" 


A  GOOD  WAY  TO  CONSTRUCT  BOILER  CONNECTIONS. 

kind  and  ordered  me  to  open  the  valve  wide  and 
leave  it  open,  but  when  the  valve  was  wide  open  it 
threw  so  much  back  pressure  on  the  engine  that  the 
back  pressure  valve  opened  and  let  most  of  the  steam 
out  into  the  atmosphere,  beside  working  the  boilers  to 
their  utmost.  I  stood  it  two  days  and  then  went  to  the 
shop  and  disconnected  a  union  that  was  close  to  the 
valve  and  cutting  a  thin  sheet  metal  washer  with  a  hole 
about  I  '4  inches,  put  in  a  rubber  gasket  and  tightened 
it  up  without  the  "super"  knowing  anything  about  it. 
He  saw  that  the  valve  was  wide  open  and  was  satis- 
fied and  I  had  no  more  trouble.       A.  H.  Armstrong. 


Velocity  of  Water  When  Blowing  Down  a  Boiler. 

Editor  of  the  Engineers'  Review : 

I  am  an  interested  reader  of  your  paper  and  in  a 
late  issue  I  noticed  Mr.  Bennett's  article  about  the 
danger  of  the  sudden  opening,  or  closing  of  the  blow- 
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I  off  valve.  The  necessity  of  caution  that  the  article  im- 
plies is  good,  but  the  mathematics  are  at  fault.  He 
states  that  steam  at  100  pounds  pressure,  blowing  into 
the  air,  has  a  velocity  of  1,900  feet  per  second  and  then 
assumes  that  water  under  the  same  pressure  would  dis- 
charge through  the  blowoff  at  the  same  velocity.  If 
that  were  true  we  would  hardly  dare  open  the  blowoff 
valve  at  all.  To  consider  the  case,  suppose  a  boiler 
5  feet  in  diameter  and  16  feet  in  length,  neglecting  the 
flues,  would  have  a  cubic  contents  of  Sxsx.7854xi6:= 
314.16  cubic  feet.  Taking  it  as  2.^  full  of  water  would 
give  314.16x^^209.44  cubic  feet  of  water  in  the 
boiler.  Now  in  a  pipe  3^^  inches  in  diameter  and  i 
foot  long  there  would  be  3J/$x3j/$x.7854H-i44xi= 
.0668  cubic  feet.  Then  a  velocity  of  1,900  feet  per 
second  would  give  .0668x1,900=126.92  cubic  feet  per 
second  discharge.  It  would  then  require  209.44-;- 
126.9=1.6-1-  seconds  to  empty  the  boiler. 

Assuming  the  conditions  as  he  has  of  a  straight  pipe 
8  feet  long  engine  at  the  blowoff  valve,  the  velocity 

of  discharge  is  found  by  the  formula,  2.315^     , 

h  being  the  equivalent  head  in  feet  equals,  100-7- 
.434=230.4  feet,  f  being  coefficient  of  fraction  taken  as 
.025,  d  being  diameter  of  pipe  in  inches,  e  being  length 
of  pipe  in   feet.     Then  the  velocity  of  discharge= 

=^•3^5 V .025x8+ri25t3.5)=^^-3^  f^^*  P^^  ««^°nd- 

The  weight  of  water  in  a  3.5-inch  pipe,  8  feet  long 
equals  3.5X3.5X.7854X.434X8  equals  33.6  pounds.  The 
energy  in  33.6  pounds  of  water  moving  at  rate  of  82.32 
feet  per  second  equals  33.6-5-2x32. 16x82.32x82.32 
equals  3,522  foot  pounds. 

Mr.  Bennett  expresses  his  results  in  pounds  which 
is  not  right,  for  the  force  of  the  blow  in  pounds  is  de- 
termined providing  rupture  does  not  take  place,  by  the 
amount  of  elongation  of  pipe  and  how  much  it  is  dis- 
tended circumferentially,  for  iron  is  elastic  within 
certain  limits.  To  make  the  idea  clear,  suppose  a 
bullet  to  impinge  upon  a  board  and  penetrate  to  a  cer- 
tain depth.  The  pounds  pressure  of  the  bullet  on  the 
board  depends  upon  the  hardness  of  that  board,  the 
energy  of  bullet  being  gradually  expended.  If  the 
board  were  twice  as  hard,  the  bullet  would  have  pene- 
trated but  half  as  deep,  but  the  pressure  of  the  bullet  on 
the  board  would  have  been  twice  as  great,  while  the 
work  done  by  the  bullet  would  have  been  the  same  in 
each  case.  Charles  B.  Miles. 


Has  a  Different  Opinion. 

Editor  of  the  Engineers'  Review : 

I  have  read  with  interest,  the  different  reasons  given 
for  the  bulge  in  the  mud  drum  of  the  boilers  illustrated 
by  F.  H.  and  answered  by  C.  E.  Bome,  who  is  the  last 
one  to  express  his  views.  He  thinks  the  bulge  is 
caused  by  air  collecting,  thus  preventing  the  water 
from  reaching  the  plate.  While  this  may  be  the  reason 
and  is  possible,  I  do  not  think  it  is  the  true  solution 
of  the  trouble.  It  is  more  likely  a  fault  in  the  plate 
known  as  lamination,  which  is  something  that  no  man 
could  prevent  except  the  maker  of  the  plate.  I  would 
suggest  to  F.  H.  that  he  have  the  bulge  cut  out  and 
patched  before  serious  results  occur. 

The  letter  by  "Observer"  was  interesting  to  me  as 
it  carries  further  the  discussions  which  have  arisen 


regarding  smokeless  stokers.  "Observer"  makes  a 
statement  that  while  I  do  not  doubt  it  is  so  in  hs 
case,  it  is  something  I  have  never  yet  seen.  He  says 
he  can  take  Mr.  Bosworth  where  there  are  more  than 
one  make  of  stokers  which  he  has  previously  men- 
tioned, where  the  boilers  are  frequently  forced  50 
and  in  some  cases  100  per  cent  beyond  the  rated  ca- 
pacity without  their  being  any  smoke. 

I  think  that  such  cases  must  have  occurred  where 
the  coal  consumed  was  of  a  kind  which  would  make 
little  smoke  under  ordinary  circumstances  when  hand 
firing,  but  with  such  coal  as  is  commonly  used  in  the 
middle  West,  I  have  as  yet  failed  to  see  a  stdcer  that 
will  produce  a  smokeless  chimney  under  ordinary  con- 
ditions. What  I  mean  by  smokeless  chimneys  is  one 
where  no  perceptible  smoke  can  be  seen  issuing  from 
its  top. 

Since  reading  "Observer's"  letter  I  have  noticed 
more  than  ever  stacks  of  different  plants  which  are 
equipped  with  stokers,  but  I  have  failed  to  obsene 
one  yet  which  does  not  smoke  more  or  less,  I  do 
not  say  that  they  are  being  operated  as  they  were  in- 
tended, but  I  suspect  that  they  are.  I  know  that  the 
engineers  in  charge  are  capable  of  getting  smokeless 
stacks  if  it  is  possible,  and  if  it  is  possible,  why  don't 
they  do  it  ?  From  my  plant  I  can  see  the  stacks  of 
several  boiler  rooms  and  none  of  them  are  what  I  call 
smokeless,  although  they  are  equipped  with  stokers. 
I  know  that  stokers  will  prevent  smoke  to  a  great  de- 
gree, but  I  have  never  seen  them  operate  where  there 
was  an  absence  of  smoke  such  as  would  be  expected 
when  speaking  of  smokeless  firing.  L.  G.  R. 


High  and  Low  Water  Alarm  and  Other  Things. 

Editor  of  the  Engineers'  Review : 

There  have  been  a  number  of  high  and  low  water 
alarms  described  in  your  paper  at  different  times.  As 
to  the  benefits  or  otherwise  derived  from  their  use,  we 
will  leave  that  out  of  the  question.  Many  engineers 
are  firm  believers  in  them,  while  many  more  are  not- 
The  enclosed  sketches  show  how  an  electric  high  and 


FIG.   1.     ELECTRICWL  HIGH  AND   LOW  WATER  ALARM. 

low  combined  water  alarm  operating  an  electric  bell 
can  be  arranged  to  either  the  top  of  a  boiler,  as  in 
Fig.  I,  or  to  a  water  column  made  out  of  a  piece  of 
4-inch  iron  pipe  in  Fig.  2.  The  rod  attached  to  the 
float  is  of  very  small  diameter  and  the  packing  is  well 
soaked  in  oil  and  ground  graphite  thus  having  very 
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riction  on  the  rod  A.  The  operation  of  the 
is  apparent  and  no  description  outside  of  the 
is  required. 

lay  be  news  to  some  to  know  that  rain  water 
es  iron  faster  than  water  containing  lime  or 
sia,  the  carbonates  being  the  best  preservatives, 
rater  sometimes  contains  acids  in  a  very  slight 
,  derived  from  smoke  and  soot  upon  the  roofs 
dings  or  from  the  smoke  of  chimneys. 
ly  engineers  advocate  using  sugar  in  boilers  t^ 
:  scale,  and  as  some  engineer  may  be  inclined  to 
s  plan  it  may  be  worth  while  to  point  out  that 
sugar  will  remove  scale,  it  will  also  dissolve  the 
eely. 

ineers  often  ask  for  a  paint  for  boiler  fronts. 
IT  and  ground  graphite  thinned  with  turpentine 
an  excellent  paint  for  boiler  fronts  and  smoke 
The  steam  pipes,  if  used  for  heating  should  only 
very  thin  coat  of  lampblack  and  linseed  oil. 
make  a  permanent  joint  on  a  flange  or  where 
xm  faces,  rough  or  smooth,  come  together, 
will  stand  fire,  sttam  or  water,  mix  mineral  as- 
and  white  lead  to  make  a  stiff  putty.  Place 
jf  the  mixture  between  the  iron  surfaces  and 


A  Peculiar  Battery  of  Boilers. 

Editor  of  the  Engineers'  Review : 

I  am  sending  you  a  sketch  of  a  very  peculiar  battery 
of  boilers  which  have  recently  been  brought  into  this 
country,  (British  Columbia)  from  the  United  States, 
by  a  large  saw  mill  company,  and  the  way  they  con- 
template installing  them  is,  according  to  my  idea,  one 
of  the  most  foolish  arrangements  in  the  engineering 
line  I  ever  saw. 

The  manager  of  the  company  says  these  boilers 
have  been  in  operation  in  the  state  of  Wisconsin  for 


PECULIAR   SETTING   OP  BOILERS. 
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ELECTRICAL  HIGH  AND  LOW  WATER  ALARM  CON- 
NECTED TO  WATER  COLUMN. 


them  together.     When  this  sets,  it  is  just  the 
is  one  piece  of  iron. 

laps  it  would  be  interesting  to  engineers  to 
that  wet  rope  has  only  about  one-third  the  ten- 
•ength  of  the  same  rope  when  dry,  and  that  a 
iturated  with  grease  or  soap  is  still  weaker,  as 
>ricant  permits  the  fibers  to  slip  with  greater 
A  dry  rope  25  feet  long  will  shrink  about 
>t  on  being  wet.  Scotty. 


about  two  years,  but  I  am  certain  the  inspectors  won't 
allow  the  boilers  to  be  set  the  same  way  here.  There 
are  five  boilers  in  the  battery,  48-inches  in  diameter 
and  16  feet  long,  with  10,  6-inch  flues,  flanged  to  the 
heads  in  each  boiler.  They  rest  on  a  mud  drum  at  the 
rear  end,  while  the  fronts  are  hung  from  two  I  beams, 
which  are  30  feet  long  and  rest  upon  the  two  side  walls 
which  are  20-inches  thick. 

On  the  top,  running  full  length  of  the  battery,  is  a 
dome  or  receiver,  to  which  the  connections  and  safety 
valves  are  flanged.  The  boilers  are  all  fed  by  the  one 
pipe  which  enters  the  mud  drum  through  the  bottom 
pipe  as  shown.  There  are  no  stop  valves  between  the 
mud  drum  and  the  boilers,  or  between  the  steam  drum 
and  boilers,  consequently  instead  of  five  boilers,  if  I 
may  use  the  term  "there  is  only  one,"  especially  as 
there  is  no  dividing  wall  between  the  boilers.  To 
wash  out  one  boiler  or  to  make  any  repairs  to  it,  any- 
one can  see  that  all  would  have  to  be  emptied.  I  can 
imagine  what  would  happen  supposing  a  bad  leak 
should  occur  in  a  flue  of  one  boiler. 

The  diagram  gives  a  fair  idea  of  how  the  boilers 
would  look  if  the  boiler  inspectors  allow  them  to  be 
installed  that  way. 

Will  some  good  practical  engineers  give  their  opin- 
ions on  this  up  to  date  plan?  I  might  add  that  in 
contrast  to  the  boilers,  the  engine  is  a  22  x  48  inch 
AlUs  Corliss.  G.  M.  B. 


Inspectors. 

Editor  of  the  Engineers'  Review : 

The  letter  by  M.  E.  Webber  on  page  21  of  the  June 
issue  attracted  my  attention  and  induced  me  to  write 
this  letter.  He  says  among  other  things  that  there  is 
no  doubt  but  that  boiler  inspectors  do  a  great  deal  of 
good  and  many  times  force  owners  of  steam  plants  to 
make  repairs  that  never  would  be  made  otherwise. 
This  is  a  point  which  should  be  emphasized  more  than 
ever,  and  a  few  figures  given  to  show  that  there  is  no 
doubt,  but  that  boiler  inspectors  do  a  great  deal  of 
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good.  I  want  to  give  a  few  figures  and  facts  which  I 
have  taken  from  the  April  issue  of  "The  Locomotive," 
which  I  receive,  to  show  that  a  good  deal  depends 
upon  the  inspector,  and  at  the  same  time  to  give  a 
general  idea  of  what  might  have  happened  had  there 
been  no  inspector.  The  report  given  below  is  a  sum- 
mary of  the  Hartford  Steam  Boiler  Inspector  and  In- 
surance Company's  inspectors'  reports  for  the  year 
1904: 

"During  the  year  1904  our  inspectors  made  159,553 
irisits  of  inspection,  examined  299,436  boilers,  in- 
spected 117,366  boilers  both  internally  and  externally, 
subjected  12,971  to  hydrostatic  pressure,  and  found 
883  unsafe  for  further  use.  The  whole  number  of  de- 
fects reported  was  154,282,  of  which  13,390  were  con- 
sidered dangerous.  The  usual  classification  by  de- 
fects is  given  below : 

SUMMARY,  BY  DEFECTS,  FOR  THE  YEAR  I9O4. 

Whole 

Nature  of  Defects.  number.  Dangerous. 

Cases  of  deposit  of  sediment 16,994  902 

Cases  of  incrustation  and  scale..  42,126  1,014 

Cases  of  internal  grooving 2,820  258 

Cases  of  internal  corrosion 13,167  671 

Cases  of  external  corrosion 10,455  723 

Defective  braces  and  stays 2,286  588 

Settings   defective 5.877  480 

Furnaces  out  of  shape 6,686  278 

Fractured  plates   3.983  614 

Burned  plates   5,642  566 

Blistered  plates 1,148  107 

Defective  rivets 3.374  660 

Defective  heads 1,511  194 

Leakage  around  tubes  11,986  1,821 

Leakage  at  seams 6,581  403 

Water  gauges  defective 3.752  696 

Blow-out  defective 4,146  '^•^79 

Cases  of  deficiency  of  water 290  133 

Safety  valves  overloaded 1.348  403 

Safety  valves  defective 1,364  350 

Pressure  gauges  defective 6,666  426 

Boilers  without  pressure  gauges.  350  350 

Unclassified  defects    i,730  574 

Total 154.282  13,390 

"The  following  table  shows  that  our  inspectors  have 
made  over  2,000,000  visits  of  inspection,  since  the 
company  began  business,  and  that  they  have  made 
more  than  4,000,000  inspectors,  over  a  million  and 
a  half  of  which  were  complete  internal  inspections. 
The  hydrostatic  test  has  been  applied  in  more  than 
200,000  cases.  Upward  of  two  and  three-quarter 
millions  of  defects  have  been  discovered  and  pointed 
out  to  the  owners  of  the  boilers;  and  nearly  300,000 
of  these  were,  in  our  opinion,  dangerous.  The  num- 
ber of  boilers  condemned  by  us  as  unfit  for  further 
service  is  practically  17,000,  good  and  sufficient  reasons 
for  the  condemnation  being  given  in  each  case." 

GRAND    TOTAL    OF   THE    INSPECTORS'    WORK    SINCE    THE 
COMPANY  BEGAN  BUSINESS,  TO  JANUARY  I,  I90S. 

Visits  of  inspection  made 2,128,969 

Whole  number  of  boilers  inspected 4,161,396 

Complete   internal   inspections 1,615,666 

Boilers  tested  by  hydrostatic  pressure. 211,022 

Total  number  of  defects  discovered 2,861,581 

Total  number  of  dangerous  defects 296,550 

Total  number  of  boilers  condemned 1^985." 


If  the  above  does  not  show  that  inspectors  do  some 
good,  it  surely  will  be  a  difficult  matter  to  produce 
facts  which  will.  G.  H.  Houser. 


Boiler  Explosions. 


Editor  of  the  Engineers'  Review : 

The  many  boiler  explosion  disasters  throughout  the 
country  during  the  last  few  months,  especially  that  of 
the  Brocton  case,  has  attracted  considerable  attention 
to  boilers  from  engineers  and  presumably  boiler  mak- 
ers and  inspectors.  We  know  just  as  long  as  steam 
boilers  are  used,  just  so  long  will  boiler  explosions  take 
place,  and  probably  the  majority .  of  such  accidents 
that  will  occur  in  the  future  will  be  through  the  crjfs- 
talization  of  the  plate,  or  a  hidden  crack  which  can 
seldom  be  determined  until  too  late. 

Many  boiler  explosions  have  taken  place,  wUcb 
have  been  due  to  the  non-operation  of  the  safe^ 
valve.  We  all  know  it  is  no  uncommon  thing  for  a 
safety  valve  to  stick  until  the  pressure  rises  10  or  15 
pounds  above  that  at  which  the  valve  is  supposed  to 
blowoff .  When  the  valve  finally  releases  there  is  a 
rush  of  steam  with  a  corresponding  eruption  of  water 
on  the  inside,  which  is  a  condition  that  many  boilers 
are  not  able  to  stand  and  therefore  an  explosion  takes 
place. 

Crystallization  of  the  boiler  plate  is  another  cause 
of  boiler  explosions.  By  crystallization  we  mean,  that 
the  steel  plate  has  been  changed  to  that  of  an  (wdi- 
nary  g^ade  of  cast  iron,  which  is  effected  by  burning, 
usually  caused  by  the  presence  of  scale  or  mud.  This 
is  something  that  is  hard  to  determine,  because  there 
is  no  wasting  away  of  the  material  or  other  signs  of 
deterioration. 

Another  cause  for  boiler  explosions  is  that  of 
sheared  rivets  or  rivet  weakness  which  is  the  result 
of  an  excessive  contraction  and  expansion  brought 
about  by  sudden  and  too  great  changes  of  pressure, 
or  an  irregular  change  in  the  water  line  togetiier  with 
the  evils  which  are  brought  about  by  cooling  off  a 
boiler,  or  heating  it  up  too  suddenly. 

Another  cause  is  that  of  scale,  when  it  is  allowed 
to  accumulate  around  the  rear  heads  and  tubes  in  sudi 
quantities  as  to  prevent  the  water  from  reaching  the 
metal.  When  such  a  condition  exists  the  ends  of  the 
tube  projecting  through  the  rear  head  are  exposed  to 
the  flames  from  the  furnace,  and  are  soon  burned  so 
as  to  loose  a  greater  part  of  their  holding  capacity. 
When  this  takes  place,  the  fibre  of  the  metal  is  de- 
stroyed and  the  pressure  on  the  inside  of  the  head 
will  force  the  heat  out,  causing  leaky  tubes.  Rolling 
of  the  tubes  will  be  of  little  avail  in  such  a  case  and 
the  only  remedy  is  to  retube  the  boiler.  If  the  burning 
of  the  tube  is  sudden  and  at  the  same  time  severe  Ae . 
boiler  head  is  unsupported  to  a  great  extent  and  con- 
sequently an  explosion  follows.  I  have  seen  many 
cases  where  it  is  a  wonder  to  me  how  the  heads  ever 
stood  the  pressure  carried,  with  the  tubes  in  the  condi- 
tion they  were. 

I  remember  one  instance,  of  a  boiler  having  80 
some  odd  tubes  in  which  over  half  were  leaking  at 
the  rear  head,  while  a  broken  stay  on  the  same  end 
added  to  the  unsafe  condition  of  the  boiler.  When 
we  examine  some  of  the  old  boilers  that  have  been 
thrown  out  of  use,  and  see  the  condition  tiiey  were  in 
when  last  operated,  we  wonder  how  they  ever  heM 
tc^ether,  to  be  removed  by  human  agencies.-  --jL;  S.    - 
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More  About  Handling  Boilers. 

of  the  Engineers'  Review : 
not  agree  with  some  of  the  statements  made  by 
nt  writers  in  the  columns  of  the  Engineers' 
V  in  which  they  state  that  engineers  are  found 
ine  rooms  who  know  nothing  about  the  care 
Icrs.  It  doesn't  stand  to  reason,  if  the  man 
x>sed  to  have  ordinary  intelligence,  that  he  can 
large  of  an  engine  and  know  nothing  about  the 
plant.  I  do  not  believe  that  a  man  who  knew 
g  about  boilers  could  get  a  position  as  engineer 
it  happened  that  he  was  operating  in  an  engine 
mder  the  eye  of  a  chief  engineer  who  did  know 
iiness. 

Weber  in  the  June  issue  gives  us  an  example 
ignorance  of  a  fireman  connecting  two  boilers 
it,  having  a  difference  in  pressure  of  35  pounds, 
this  is  something  that  I  would  not  advocate 
is  no  worse  than  many  other  instances  which 
be  rightfully  attributed  to  engineers  who  are 
ed  to  know  things.  It  seems  that  the  engineer 
As  up  to  us,  was  not  attending  to  his  business, 
Ulowed  the  fireman  to  get  up  steam  in  a  boiler 
ter  a  few  hours  retumSl  to  the  boiler  room  to 
w  things  were  coming  on.  If  that  engineer 
;red  that  he  had  a  fireman  who  was  so  ignorant 
>oilers  that  he  did  not  know  enough  to  cut  them 
was  his  business  to  come  around  more  fre- 
than  once  in  a  few  hours.  If  the  fireman  was 
)rant  as  cited,  he  was  hardly  a  fit  person  to  get 
un  in  a  cold  boiler  in  a  proper  manner.  For 
•t  I  think  the  faults  of  the  modern  engineer  and 
1  could  well  be  dropped  and  more  said  of  his 
.    He  has  plenty  to  be  commended  and  it  ap- 

0  me  that  it  would  be  far  more  instructive  and 
le  matter,  than  this  everlasting  telling  about 
ilts  and  shortcomings,  ignorance  and  stupidity. 
are  many  virtues  which  are  possessed  by  en- 
i  and  firemen,  honesty  being  one  of  them  which 
vn  by  the  following  clipping: 

inis  Mulvihill,  who  three  years  ago,   from  a 

in    an    east-side    factory,   became    Mayor   of 

port,  Connecticut,  has  had  a  bill  prepared  for 

lation  to  the  Legislature,  providing  for  the  re- 

1  of  his  salary  by  one-third.     'Hie  salary  is 

lis  Mayor's  job  is  easy,'  he  says.  'I  never  had 
work  in  my  life.  The  salary  is  much  too  high 
,000  could  be  cut  off  from  it  and  it  would  still 
icient.  I  spend  all  my  time  in  the  interests  of 
f  and  believe  that  I  have  been  overpaid  for  my 
8.    I  want  the  Legislature  to  cut  it  down  to 

'  what's  the  matter  with  Dennis  ?      F.  H.  King. 


Making  Smoke. 

of  the  Engineers'  Review : 
question  of  making  smoke  seems  to  be  coming 
front  and  although  I  can  agree  with  much  that 
m  said  on  this  subject,  I  do  not  think  many  of 
luments  will  hold  water  under  all  circumstances. 
'C  are  many  engineers  who  do  not  care  whether 
tack  produces,  a  volume  of  black  smoke  or  not. 
mber  when  I  first  started  engineering  some  10 
igo,  I  thought  it  a  fine  thing  to  make  as  much 
come  xmt  w  the  stadc  as  possible,  even  going 


so  far  as  to  stir  up  the  fires  in  order  to  get  the  smoke 
pouring  out  of  the  stack.  Since  then  I  have  found  that 
this  was  a  waste  of  fuel,  but  at  the  time  I  cared  little 
about  that  feature  of  the  problem.  There  are  a  good 
many  engineers  who,  although  they  know  that  there  is 
a  waste  going  on  when  black  smoke  is  made,  do  not 
care  very  much  about  the  matter. 

There  is  plenty  of  soft  coal  mined  which  will  bum 
in  a  properly  constructed  furnace  without  smoke,  and 
I  have  been  fortunate  enough  to  burn  considerable  of 
it  in  my  time.  I  know  that  the  way  in  which  coal  is 
fired  has  a  good  deal  to  do  with  the  question  of  smoke 
and  I  also  know  that  if  more  care  was  taken  in  firing, 
that  there  would  be  less  smoke  than  there  is.  We  en- 
gineers do  not  have  to  be  told  that  smokeless  firing  is 
an  impossibility,  and  that  while  coal  is  burned  there 
will  be  smoke.  We  know  it,  but  at  the  same  time  we 
know  there  is  more  to  the  question  than  the  kind  of 
coal,  or  an  imperfectly  constructed  furnace. 

The  source  of  a  great  amount  of  smoke  is  due  to  the 
way  in  which  the  firemen  do  their  work.  It  is  not 
always  the  large  plants  that  are  the  guilty  parties,  for 
I  have  seen  more  smoke  come  from  small  heating 
plants,  than  from  some  of  the  large  power  plants. 
The  reason  is  that  the  engineer  or  fireman  allows  the 
fire  to  get  low  and  then  has  to  hustle  in  order  to  get 
the  fire  in  shape  to  keep  up  steam.  It  is  the  constant 
firing  and  stirring  that  causes  a  great  deal  of  the 
smoke. 

I  see  that  Slim  Jim  thinks  that  a  man  cannot  be  an 
engineer  unless  he  can  go  down  into  the  fire  room  and 
shovel  coal.  I  know  of  many  engineers  who  do  not 
go  into  the  fire  room,  from  one  week's  end  to  another. 
It  isn't  their  business  to  do  so,  as  the  boilers  are  under 
the  care  of  a  chief  fireman  who  is  supposed  to  know 
his  business  to  attend  to  it,  as  the  engineer  attends  to 
his. 

The  engineers  are  successful,  however,  and  do  not 
seem  to  have  retrograded  in  the  least,  from  not  keep- 
ing up  their  practice  in  shoveling  coal  and  ashes.  In 
small  plants  the  engineer  has  more  to  do  with  the 
boilers,  and  I  suppose  that  in  case  of  his  getting  a 
fireman  who  does  not  know  his  business,  that  it  would 
come  in  handy  to  know  all  about  the  boilers  and  how 
to  fire  them.  I  think  T.  E.  C.  is  right  when  he  says 
that  a  man  can  be  successful  as  an  engineer  and  not 
know  so  very  much  about  firing.  Jim  Slim. 


The  BlowofF  Pipe. 

Editor  of  the  Engineers'  Review : 

On  page  23  of  the  February  Review,  L.  S.  Saunders 
informs  us  that  in  all  his  experience  he  has  never  had 
a  serious  breakdown.  He  then  relates  an  experience 
with  a  blowoff  pipe  that  certainly  came  very  near 
to  being  a  serious  one. 

He  states  the  blowoff  pipe  on  one  of  his  boilers  be- 
came stopped  up  and  although  the  boiler  hid  been 
without  steam  in  it  for  15  hours,  and  therefore  must, 
of  course,  have  been  comparatively  cold,  he  admitted 
steam  from  another  boiler  into  the  cold  one.  It  seems 
to  me  the  best  way  under  the  circumstances,  would 
have  been  to  have  opened  the  valve  on  the  feedpipe  and 
filled  the  boiler  with  water,  and  thus  have  obtained  the 
necessary  pressure  to  have  cleared  the  obstruction  from 
the  pipe.  The  strain  on  the  boiler  would  have  been 
less,  and  if  the  blowoff  pipe  had  broken  off,  no  serious 
trouble  would  have  resulted. 
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Two  or  three  letters  about  "Wrenches  on  Valves" 
have  attracted  my  attention.  I  believe  that  this  is  a 
matter  in  which  it  is  necessary  to  display  good  common 
soise,  and  if  an  engineer  does  this  much,  hard  work 
will  be  avoided  and  no  harm  will  result. 

In  a  large  plant  there  are  many  cases  with  large 
valves  where  it  is  absolutely  necessary  to  use  some- 
thing besides  the  hands  to  close  a  valve  tight,  unless 
the  wheel  is  made  unduly  large.  What  ought  the  en- 
gineer to  do  in  such  a  case?  Pull  on  the  wheel  until 
his  strength  is  exhausted,  or  find  a  wrench  and  close 
the  valve  just  right?  The  latter  he  will  be  able  to  do 
if  he  is  practical.  The  practical  man  soon  gettf  the 
"feel"  of  that,  as  he  does  of  other  things,  such  as 
screwing  up  studs,  nuts,  etc.  Of  course  no  one  would 
think  of  applying  a  large  wrench  to  a  small  valve,  if  he 
used  reason.  If  he  does  such  an  impractical  thing,  the 
steam  plant  is  no  place  for  him.  S.  J.  Smith. 


inch  malleable  railing  flange  fitting,  /,  was  riv< 
the  hoe  blade  and  a  i-inch  pipe  the  required 
threaded  at  both  ends  was  made  up  as  shown 
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FIG.   2.     A  CONVENIENT  HOE. 


Handy  Fire  Room  Tools. 

Editor  of  the  Engineers'  Review: 

Very  often  boilers  are  so  constructed  that  while 
cleaning  fires,  only  one  of  the  furnace  doors  is  open  at 
a  time.  Instead  of  the  longer  and  heavier  lazybar 
resting  on  top  of  the  hinges  of  both  doors,  as  is  the 
usual  custom  when  cleaning  fires,  an  improvement  has 
been  made  to  prevent  the  surplus  of  cold  air  passing 
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FIG.    1.      LAZYBAR    IN    POSITION. 


into  the  furnace  as  it  does  when  both  doors  are  open, 
and  the  longer  lazybar  is  used.  I  made  provision  to 
alleviate  this,  bv  securing  to  the  bolt  of  the  door  frame 
a  piece  of  iron  J4-Inch  thick  and  ij^-inches  wide  and 
made  like  E.  This  answers  to  hold  one  end  of  the 
lazybar,  and  remains  in  its  fixed  position  permanently. 
For  the  lazybar  a  piece  of  j4-inch  bar  iron  was  made 
like  F  and  shown  in  position  by  the  dotted  lines. 
Fig.  I. 

Where  I  am  employed.  No.  2  buckwheat  coal  is 
used  and  a  hoe  suitable  for  that  grade  of  coal  was 
made  by  using  a  piece  of  iron,  T^Sj-inch  thick  by  6yi 
inches  wide  and  13  inches  long  as  at  H,  Fig  2.    A  J4" 


with  a  reducing  coupling  and  a  piece  of  iron  th; 
to  fit.  The  iron  was  bent  to  fit  the  hand.  This 
a  very  substantial  hoe.  Jas.  G.  Sheri 


Valves  in  Water  Coliunn  Connections. 

Editor  of  the  Engineers'  Review: 

I  am  very  much  interested  in  the  way  the  be 
taking  up  several  questions  of  late.  Consideral 
been  said  about  water  columns,  especially  about 
between  the  boiler  and  the  column.  I  can't  see 
the  valves  do  any  good.  I  have  a  boiler  with 
but  have  never  had  any  use  for  them  yet,  ai 
boiler  has  been  in  constant  use  since  1896.  S 
as  there  is  a  valve  above  the  gauge  glass  and  b< 
can't  see  any  use  for  other  valves. 

In  my  boiler  I  use  coal  oil  and  sal-soda,  wi 
results,  but  I  think  the  best  compound,  when  the 
gets  badly  scalded  is  to  take  the  tubes  out  ant 
you  have  a  good  chance  to  clean  out  the  boiler 

A.  Rossbach, 


Pipe  Plugs. 


Editor  of  the  Engineers'  Review: 

I  find  on  page  17  of  the  March  Review  "Saw 
article  in  which  he  speaks  of  the  "little  warts" 
ends  of  pipe  plugs  and  his  method  of  overcomi 
difficulty  of  turning  the  plug  by  the  little  "\ 
His  way  is  very  good,  but  if  he  will  try  my  • 
think  he  will  find  it  a  better  one. 

My  plan  is  to  get  a  bushing  the  size  of  the 
wish  to  plug,  put  a  plug  in  the  bushing  and 
them  both  into  the  tee  or  elbow.     When  I  m 
remove  them,  I  can  do  so  by  taking  hold 
shoulders  of  the  bushing  with  a  monkey  wrench 
shoulders  of  the  bushing  being  large,  enables 
get  a  good  firm  hold  without  cutting  oflf  the  c 
which   the  wrench  would  certainly  do  to  th< 
"warts." 

I  am  running  a  plant  in  which  our  feedwat< 
enters  the  boilers  near  the  lower  edge  of  the  froi 
sheet.  The  pipes  bothered  about  liming  up 
they  enter  the  boilers.  There  wa^  an  elbow  i 
pipe  about  6  inches  from  the  tube  sheet,  and  ir 
to  remove  the  lime  from  the  pipe  I  was  obli 
reach  in  through  the  manhole  and  clean  the 


I90S 


ENGINEERS'  REVIEW 


23 


ipe  from  the  inside  of  the  boiler.  I  soon  got 
of  this  way  of  doing,  so  I  took  the  pipes  apart 
removed  the  elbows,  replacing  them  with  tees 
itted  them  with  bushings  and  plugs,  as  explained 
:.  Now  I  can  remove  them  and  by  driving  a 
er  gas  pipe  through  the  larger  pipe,  remove  all 
x)llectcd  in  it,  with  but  very  little  work. 

Smut  Face. 


Steam  Pipe  lines. 

r  of  the  Engineers'  Review : 
hough   the   article   in    the   May   issue   entitled 
m  Plant  Piping,"  contained  considerable  infor- 
n  regarding  the  matter,  I  have  ventured  to  write 


FIG.    a.      WALL   BRACKET. 


»llowing,  which  seems  to  me,  are  the  main  prin- 
underlying  good  steam  pipe  design.    The  first, 

ne  which  is  often  violated  is  that  of  carrying  the 
from  the  boilers  to  the  engines,  by  the  shortest 


2.  BRACKET  AND  AD- 
rSTABLE  SINGLE  ROI^ 
SR. 


FIG.  S.  BRACKET  AND  AD- 
JUSTABLE DOUBLE  ROL- 
LER. 


al  way,  and  at  the  same  time  allowing  ample 
'  for  the  engine.  When  the  pipe  is  large  enough, 
sssary  losses  in  pressure  and  high  velocities  will 
>ided.  To  successfully  construct  the  steam  pipe 
irovisions  must  be  made  for  expansion  and  con- 


traction of  the  pipe.  Suitable  support  and  anchoring 
is  necessary  to  avoid  vibration. 

Probably  one  of  the  great  faults  in  steam  plant  pip- 
ing is  lack  of  a  thorough  drain  system,  to  allow  the 
condensation  to  return  to  the  boilers.  In  others, 
proper  joints  and  packings  are  not  used,  while  most 
steam  pipe  lines  have  more  valves  in  them  than  neces- 
sary. 

Modern  steam  plants  we  find  are  designed  in  two 
ways.  The  engine  and  boiler  room  are  located  side 
by  side,  or  the  engine  and  boilers  are  placed  back  to 
back,  having  a  fire  wall  partition  between  them.  The 
latter  method,  allows  of  the  shortest  piping  possible 
between  the  engine  and  boiler,  or  from  the  boilers  to 
the  main  header  from  which  the  steam  pipes  of  the 
engines  are  taken.  The  header  is  usually  placed  in 
the  boiler  room,  because  if  any  accident  happens  to 
it,  the  engine  and  electrical  apparatus  will  be  protected 
against  serious  injury. 


FIG.  t.    ADJUSTABLE  ROLL 
AND    BINDER- 


FIG.    5.     ADJUSTABLE 
CHAIR. 


The  proper  anchoring  and  supporting  of  large  steam 
mains  is  most  important.  It  is  preferable  to  allow  the 
system  to  expand  in  the  proper  direction  without  stress 
and  at  the  same  time  avoiding  vibration.  The  follow- 
ing illustrations  will  give  an  idea  of  the  method  used 
in  supporting  pipes  and  allowing  for  expansion.  Fig. 
I  shows  a  wall  bracket  upon  which  the  rollers  support- 
ing the  pipe  and  allowing  for  the  expansion  and  con- 
traction are  attached.  Fig.  2  shows  a  bracket  with  an 
adjustable  single  roll,  which  may  be  adjusted  to  suit 
the  pitch  of  the  pipe  at  the  same  time,  allow  the  pipe 
to  expand. 

Fig.  3  shows  the  bracket  with  two  adjustable  rolls 
which  are  designed  for  pipes  smaller  than  that  shown 
in  Fig.  2. 

Fig.  4  shows  an  adjustable  roll  and  roll  binder.  It 
will  be  seen  that  the  tension  of  the  roll  binder  on  the 
pipe  is  secured  by  means  of  a  spring  shown  between 
the  upper  cross  section  of  the  bracket  and  the  roll 
rod  nuts. 

Fig.  5  shows  an  adjustable  chair  which  is  sometimes 
used  instead  of  the  roll. 

A  method  of  anchoring  a  pipe  in  order  that  the  ex- 
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pansion  shall  be  in  the  direction  desired  is  shown  in 
Fig.  6.  It  will  be  seen  that  the  pipe  is  firmly  gripped 
in  the  clamp,  which  in  turn  is  secured  to  the  bracket, 
thus  preventing  any  movement  in  the  pipe  due  to  ex- 
pansion. 

Fig.  7  shows  the  solid  anchor.  In  this  instance  the 
pipe  rests  on  the  chair  or  saddle  and  is  gripped  by 
means  of  the  rod  which  is  shown  passing  over  the 
top,  and  secured  to  the  wall  bracket. 

Much  might  be  said  regarding  duplicate  pipe  sys- 
tems, both  for  and  against.  The  general  practice  is 
coming  to  be  that  of  subdividing  into  units,  while  in 
smaller  plants  the  duplicate  system  is  used.  The 
service  and  conditions  govern  the  method  of  piping, 
which  should  be  such  in  every  instance  as  to  pre- 


FIG;  6.     ANCHOR  FOR  PIPE 
LINE. 


FIG.  7.    SOLID  ANCHOR. 


vent  a  shut  down  due  to  accident  in  some  part  of  the 
system.  It  has  been  found  that  with  large  auxiliaries 
in  the  larger  stations,  separate  headers  are  used  to 
advantage,  which  allows  the  main  header  to  supply  a 
more  uniform  velocity  of  steam  in  the  header  to  the 
engine.  This  also  allows  the  numerous  pipes  required 
for  auxiliaries,  etc.,  to  be  taken  from  the  smaller 
header. 

There  probably  has  never  been  a  pipe  system  con- 
structed yet  where  the  engineer  in  charge,  or  the  de- 
signer, did  not  realize  that  there  were  parts  which 
might  have  been  improved  upon.  It  is  especially  im- 
portant and  necessary  to  give  pipe  construction  every 
consideration.  L.  M.  Kelly. 


Horsepower  and  Steam  Consumption  of  a  Com- 
pound Pump. 

Editor  of  the  Engineers'  Review : 

I  have  noticed  considerable  space  given  to  the  figur- 
ing out  of  the  horsepower  of  engines  and  boilers  since 
I  began  taking  the  Review,  some  years  ago,  but  little  if 
anything  has  been  said  as  to  computing  the  horse- 
power or  steam  consumption  of  a  pump,  especially  of 
the  compound  type.  In  my  plant  we  have  a  Worth- 
ington  compound  duplex  pump  and  the  way  we  figure 


out  the  steam  consumption  per  horsepower  is  ; 
lows,  although  it  is  really  only  an  approximate 
mation  of  the  steam  consumption  at  best: 

The  initial  steam  pressure  is  105  pounds,  with 
minal  pressure  of  33  pounds  in  the  high  pressure 
der.  We  take  what  seems  to  be  the  simplest  n 
of  finding  the  horsepower  and  first  determin 
actual  amount  of  work  done  by  the  pump,  in  or 
find  the  actual  horsepower  developed.  This  is  foi 
multiplying  the  pressure  developed,  by  the  he 
water,  by  the  area  of  the  pump  plunger,  and  tl 
the  total  speed  per  minute  of  the  two  plungers  ai 
vide  by  33,000.  The  pump  has  a  12-inch  strokt 
plungers  10  inches  in  diameter,  running  at  a  sp< 
25  revolutions  per  minute  against  a  head  o 
pounds  per  square  inch.  The  area  of  a  lo-inch  ; 
would  be  ID  X  10  X  .7854  =  78.54  square  ii 
The  total  speed  of  the  plunger  will  be  ico  fo 
minute.  The  actual  horsepower  would  be  i: 
78.54  -I-  100  -=-  33,000  =  26.18. 

The  initial  pressure  of  the  high  pressure  cy 
is  105  and  the  cutoff  takes  place  at  about  half  s 
This  cylinder  has  a  diameter  of  14  inches  and 
sectional  area  of  153.94  square  inches,  nearly, 
a  12-inch  stroke  there  will  be  153.94  X  12  =  i,} 
cubic  inches,  1,847  X  25  =  46,182  cubic  ind 
steam  used  per  minute. 

A  cubic  foot  of  steam  at  a  pressure  of  105  p 
per  square  inch  above  the  atmosphere  weighs 
.2759  pounds,  and  the  weight  of  steam  used  pei 
ute  would  be  .2759  X  26.73  =  7-37  pounds,  or 
pounds  per  hour.  442.2  -7-  26.18  =  16.8  poum 
horsepower  per  hour. 

The  article  on  "Foundations  and  Chimneys" 
May  issue  was  instructive.     The  relative  size  < 
sectional  area  boiler  flues  and  chimneys  is  of 
est  to  engineers,  and  probably  lack  of  area  is 
causes  a  good  deal  of  the  trouble  with  poor  draJ 
There  is  some  variation  in  the  practice  regardii 
relative  area  of  chimney  and  boiler  flue  areas 
has  been  said  it  is  good  practice  to  use  the  grat 
as  a  basis  for  both.    The  cross-sectional  area  > 
tubes  of  a  steam  boiler  should  not  be  greatei 
2-9  or  less  than  1-8  of  the  area  of  the  grates; 
a  proportion  commonly  used.    The  main  flue  b« 
the  boiler  and  the  chimney  should  have  a  cross-s 
of  from  1-3  to  1-5  the  area  of  the  grate  area, 
sectional  area  of  a  chimney  depends  upon  the 
of  the  chimney  and  upon  the  grate  area. 

One  method  of  determining  the  area  of  the 
section  of  the  top  of  a  chimney  in  square  feet  f 
average  rate  of  combustion  is 

Area  of  grate  surface  in  square  feet  X  C 

|/  height  of  chininey 
In  which  C  =  1.82  for  a  chimney  for  one  boil 
=  1.52  for  a  chimney  to  range  from  two  to  six  b 
We  recently  put  up  a  stack  on  a  self  supp 
foundation  and  I  amused  myself  by  figuring  o 
proper  size  of  anchor  bolts  for  the  chimney, 
stack  is  65  feet  high  and  28  inches  in  diameter, 
thing  was  to  find  out  what  the  pull  on  the  bolts 
be  and  then  get  bolts  strong  enough  to  star 
strain.  The  height  X  the  diameter  gives  tht 
exposed  to  the  action  of  the  wind,  or  about  152  s 
feet.  Figuring  the  maximum  wind  pressure  to 
nounds  which  would  be  ample  for  a  round  chim; 
the  wind  pressure  is  about  half  of  that  on  flat 
neys,  we  have  152  X  25  =  3,800  pounds  force 
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rhe  wind  would  be  figured  as  being  concen- 
:  the  middle  of  the  stack  and  represents  one 
i  lever,  and  the  diameter  of  the  chimney  at 
plus  the  distance  out  to  the  center  of  the  bdt 
me  other.  In  this  case  this  distance  is  5  feet 
pull  on  the  bolts  jvill  be  3,800  X  32.5  half 
lit  of  the  chimney,  divided  by  S  feet  equals 
32.5  -i-  5  =  24,700  pounds, 
irse  only  half  of  the  bolts  can  be  available,  no 
irhich  way  the  wind  is  blowing.  The  bolts 
e  capable  of  withstanding  a  strain  of  10,000 
jer  square  inch  of  section.  A  i-inch  bolt  as 
e  will  have  a  tensile  strain  of  5,500  pounds 
re  inch.  The  holding  strength  of  five  i-inch 
uld  be  27,500  pounds.  As  only  half  of  tne 
standing  the  strain  at  one  time  ten  bolts  were 
for  our  stack.  This  gives  sufficient  holding 
)  make  up  for  the  weakening  of  the  bolts 
g  the  threads,  as  only  nine  bplts  are  actually 
r  to  stand  the  strain  of  the  wind  against  the 

W.  A.  B, 


Pumps. 

I  the  Engineers'  Review : 
Mardi  issue  of  the  Review  on  page  23,  Hugh 
:11  says  Harry  C.  Faber  is  wrong  when  he 
plex  pumps  give  duplex  troubles, 
had  both  kinds  of  pumps  in  the  same  room 
',  under  the  same  conditions  and  the  duplex 
more  to  maintain  and  keep  in  repair,  and 
n  all  kinds  of  trouble  under  good  care.  I 
ive  my  pumps  as  much  care  as  I  do  my  en- 
the  duplex  takes  more  steam,  does  it  not 
e  oil  and  have  more  parts  to  get  out  of  order 
r  which  cost  more  for  renewal?  You  will 
it  the  single  pump  will  do  just  as  much  work 
cylinders  as  the  duplex  will  with  four.  Does 
use  boiler  pressure  steam  full  stroke?  I 
does,  as  the  design  of  the  common  duplex 
vc  pump  requires  the  carrying  of  the  full 
essure  throughout  the  whole  stroke.  I  do 
he  duplex  is  a  worthless  machine  as  a  water' 
tor  they  have  been  the  old  and  well  tried 
most  every  engineer,  but  when  I  see  some- 
:ter  I  will  go  after  it  every  time.  That  is 
ly  give  me  a  single  pump.  The  builders  of 
of  pump  know  their  business,  but  cannot 
I  set  of  brains  with  each  pump. 
Whiskers"  I  wish  to  take  a  dig  at  you  on 
dy  stream  water  pushing  business  for  I  be- 
will  stand  a  little  digging  before  your  safety 
1  lift.  I  see  you  and  Faber  cannot  agree  on 
delivering  a  steady  stream.  I  saw  the  trick 
d  not  very  long  ago.  The  plant  was  600  feet 
river  and  the  question  arose  which  would  be 
»est  and  best  way  tQ  supply  the  boilers,  sink 
try  to  take  the  water  from  the  river.  I  said 
river  it  was.  We  set  a  little  Dean  pump 
the  bank  and  piped  the  steam  600  feet,  with 
jipe  laid  over  4-inch  tile  in  a  water  tight  box, 
ith  sawdust.  The  2-inch  water  line  was  laid 
ne  trench  only  below  the  steam  line.  It  was 
to  the  supply  tank,  then  reduced  to  i^  inch 
le  tank  22  feet  above  the  level  of  the  pump. 
ip  gave  a  steadv  stream,  not  by  jerks  or 
;,  and  stepped  off  80  strokes  per  minute.  24 
ay,  six  days  a  week.    I  gave  this  pump  a  call 


three  times  a  day  and  it  received  one  pint  of  oil  every 
24  hours.  I  never  knew  it  to  stop  only  when  we  stopped 
it,  in  the  four  years  I  had  charge  of  it.  I  only  re- 
newed the  piston  packing  in  the  water  end  twice.  This 
was  a  single  cylinder  pump. 

This  pump  question  is  Uke  the  wrench  problem  on 
valve  wheels.  I  admire  the  way  old  Bill  B.  Banger 
expressed  himself  on  the  subject  in  the  March  issue. 
The  man  that  designed  the  wheels  on  those  valve 
stems  did  not  know  his  business  or  had  forgotten  that 
it  required  a  wrench  to  close  them.  I  believe  when  it  is 
necessary  for  an  engineer  to  use  a  wrench  on  a  valve 
he  is  standing  on  his  own  or  his  employer's  pocket 
book  with  both  feet,  and  squeezing  it  pretty  hard. 

H.  J.  A. 

Believes  Deception  is  Common. 

Editor  of  the  Engineers'  Review: 

I  have  been  very  much  interested  in  reading  the 
articles  appearing  in  the  Review  on  deception.  While 
we  all  know  that  it  is  wrong  to  deceive  and  in  the  ab- 
stract we  should  never  resort  to  deception,  still  to  all 
questions  presented  there  are  always  two  sides.  If 
every  one  would  do  their  duty  and  be  honest,  there 
would  be  no  such  thing  as  deception,  but  mankind  Js 
frail  and  we  are  bound  to  fall.  Ethically  speaking 
this  is  a  dangerous  position  to  take,  and  we  don't  al- 
ways try  as  we  might  to  bring  commercial  transac- 
tions and  engineering  practices  to  a  high  ethical  plane. 

I  was  at  one  time  trouble  man  for  a  large  shop  and 
we  had  a  customer  for  an  air  compressor.  He  came 
to  the  shop  and  from  several  styles  selected  a  cross 
compound  affair,  with  a  slide  valve.  The  cutoff  valve 
worked  with  a  hand  wheel  on  the  high  pressure  cyl- 
inder. The  machine  was  built,  shipped  and  erected 
by  the  purchaser.  In  a  few  days  we  got  a  telegram 
telling  us  to  send  a  man  at  once  as  the  compressor 
would  not  work. 

I  took  the  first  train  getting  there  as  soon  as  pos- 
.sible.  On  looking  over  the  plant  I  found  the  com- 
pressor erected  all  right,  but  the  trouble  lay  in  the 
fact  that  they  had  it  connected  to  a  very  small  receiver, 
about  36-inches  x  5-feet.  The  compressor  being  con- 
trolled by  a  pressure  governor,  as  they  were  using 
very  little  air,  about  %  the  capacity  of  the  machine, 
the  governor  would  stop  the  compressor  and  it  would 
stand  from  seven  to  15  minutes.  The  compressor 
nearly  always  stopped  with  the  high  pressure  cylinder 
on  the  center.  When  the  receiver  pressure  had  fallen 
enough  for  the  governor  to  work  and  admit  steam, 
the  steam  in  the  low  pressure  cylinder  had  condensed 
so  much  that  there  had  not  pressure  enough  to  start 
the  machine.  I  told  the  purchaser  that  he  could  not 
get  good  service  out  of  the  compressor  connected  up 
like  that.  He  contended  that  the  connection  was  all 
right,  quoting  an  instance  of  another  machine  of  the 
same  make,  but  of  a  different  style,  that  would  do  its 
work  and  give  good  results. 

I  lost  a  good  deal  of  time  and  patience  trying  to 
explain  why  it  was  not  practical,  but  he  would  not 
see  it.  At  last  he  told  me  that  the  compressor  would 
have  to  work  as  it  was  set  up  or  out  it  came.  It  was 
a  difficult  proposition,  and  I  tried  to  think  of  a  plan 
of  overcoming  the  difficulty.  There  was  a  t-inch 
pipe  running  from  the  high  pressure  steam  chest  to 
the  low,  having  a  sflobe  valve  in  it  and  while  every 
one  was  at  dinner  I  took  the  valve  disk  off  the  stem. 
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When  we  started  up,  after  going  all  over  the  engine 
and  pretending  to  set  the  valves,  etc.,  the  machine 
worked  fine.  With  the  help  of  the  high  pressure 
steam  in  the  low  pressure  cylinder,  it  would  start  up 
all  right. 

My  company  got  their  money  and  the  purchaser 
was  satisfied.  Here  was  a  case  of  deception  which  I 
thought  justifiable.  In  this  case  the  purchaser  got 
exactly  what  he  bought,  but  through  ignorance  he  ap- 
plied it  to  a  use  for  which  it  was  not  built  and  through 
stupidity  he  could  not  be  shown  why  it  was  not  pos- 
sible to  make  the  machine  do  what  it  was  not  intended 
for.  I  had  either  to  deceive  this  party,  or  have  my  em- 
ployer go  to  law  for  his  money  and  every  one  who  has 
had  a  machinery  case  in  the  courts  knows  what  that 
means.  I  suppose  some  of  your  writers  would  have 
let  my  people  go  to  law  and  be  kept  out  of  their  nvjney 
maybe  for  years  and  spent  twice  the  profit  on  lawyers' 
fees,  etc.,  but  I  can't  say  that  I  lost  any  sleep  from  a 
sore  conscience  over  this  deception. 

W.  E.  Van  Hoose. 


Another  Kind  of  Deception. 

Editor  of  the  Engineers'  Review : 

The  several  recent  accounts  of  bursting  flywheels, 
recall  to  my  mind  a  very  narrow  escape  I  had  a  few 
years  ago  while  running  a  saw  mill  engine  in  Mis- 
sissippi. The  engine  was  of  the  plain  slide  valve  type, 
22x30-inch,  running  at  i6o  revolutions  with  aQ  18- 
foot  flywheel. 

I  had  the  night  run  and  was  sitting  on  a  bench  be- 
side a  1 2x1 2-inch  post  about  2  o'clock.  Everything 
was  running  smoothly  when  suddenly  without  warning 
I  heard  a  crash.  I  sprang  to  the  throttle  valve.  This 
act  saved  my  life,  for  I  had  scarcely  left .  my  seat, 
when  the  post  I  was  resting  my  back  against,  and  just 
at  the  height  of  my  chest,  was  struck  by  a  fragment  of 
a  pulley,  weighing  19  pounds,  cutting  into  the  post 
more  than  ij4-inch. 

The  ruptured  pulley  was  a  new  one  only  having  been 
in  use  about  10  weeks.  It  was  42  inches  in  diameter 
with  a  22  face,  running  something  over  100  revolutions 
a  minute.  At  first  we  were  all  at  a  loss  to  account 
for  the  cause  of  its  breaking,  but  on  closer  examina- 
tion we  soon  found  a  flaw  in  the  rim  from  one  edge 
extending  about  2-5  across  its  face.  This  flaw  ran 
clear  through  the  rim  for  half  its  width  and  half  way 
through  the  remainder.  It  had  been  plugged  up  with 
soft  metal  and  painted  over  to  hide  the  defect.  From 
that  flaw  a  crack  started  which  ultimately  caused  the 
wreck. 

The  point  I  wish  to  make  is  this,  I  have  seen  other 
castings  doctored  up  in  the  same  way  and  think  that 
this  practice  should  be  stopped.  Evidently  the  build- 
ers of  the  pulley  knew  that  it  was  highly  dangerous 
and  also  that  it  would  never  sell  if  detected,  or  they 
would  not  have  taken  the  trouble  they  did  to  cover 
up  the  defect.  The  deceptions  practised  by  engineers 
mentioned  in  the  Review  fade  into  insignificance  when 
compared  with  such  as  this. 

When  I  took  charge  of  my  present  work  there  were 
three  engines  working.  I  will  designate  them  as  Nos. 
I,  2  and  3.  No.  i  is  a  i6x24-inch  slide  valve  with  a 
shaft  governor,  No.  2  is  a  14X  16-inch  plain  slide  valve 
and  No.  3  is  a  iixi6-inch,  also  a  plain  slide  valve. 


I  found  all  three  in  very  bad  shape.  No.  i  es 
so.  After  I  had  gotten  them  in  fair  shape,  I  f 
almost  impossible  to  keep  up  a  proper  head  ol 
with  the  fuel  at  hand  (yellow  pine  saw  dus 
although  they  did  much  better  than  before  I 
on  them,  there  was  something  wrong  somewJ 
decided  to  cut  out  No.  i  and  2  engine  entire! 
ting  all  the  load  on  the  large  engine  and  th( 
trouble  ended.  Now  we  have  more  saw  du; 
can  be  burned  in  the  furnaces,  and  steam  t 
off  frequently  every  day.  The  large  engine  pi 
extra  load  more  evenly  and  smoothly  than  it 
lighter  load  before  the  change  and  the  mill  cul 
lumber  daily  than  it  used  to.  'R.  E. 


False  Water  Level. 

Editor  of  the  Engineers'  Review : 

I  was  much  interested  in  the  letter  by  "Old 
in  a  late  Review,  in  regard  to  his  trouble  with 
water  level  in  water  glasses.  He  says  that  one 
showed  wrong  because  it  had  a  hole  in  the  stej 
leading  to  the  column.  It  would  seem  to  me 
the  hole  was  large  enough  to  affect  the  gauge 
extent,  it  most  certainly  would  have  been  large 
to  have  been  discovered  before  it  could  have  d( 
damage.  It  would  seem  more  probable  that  thi 
s(»nething  plugging  up  the  pipe  which  cau! 
water  to  stand  so  high  in  the  glass. 

On  a  6-foot  tubular  boiler,  we  have  a  water 
connected  to  the  boiler  by  ij^-inch  pipes,  brass 
bottom.  The  water  gauge  is  drained  by  a 
valve.  We  can  open  this  valve  half  a  turn  ; 
water  Une  will  hold  at  its  proper  level  in  thi 
and  there  is  no  reason  apparent  to  me  why  it 
not,  when  the  pipes  are  of  ample  size  and  kep 
When  we  open  the  drain  valve  more,  of  cou 
water  will  leave  the  glass.  We  use  valves  ins 
cocks  as  they  are  more  satisfactory  in  every  ^ 
fail  to  see  how  a  slight  leak  around  a  stufiingb< 
water  column  glass  can  affect  the  water  line 
states. 

One  night  I  had  occasion  to  go  to  the  engin 
and  being  unable  to  arouse  the  night  man, 
through  the  office  to  the  engine  room,  and  fou 
all  doubled  up  and  unconscious  upon  the  boile 
floor.  Both  boilers  were  under  steam  with  a 
fire  under  each  and  the  glass  full,  the  pump  1 
and  feed  open  on  the  one  boiler.  The  water 
low  in  the  other  one  that  it  could  just  be  ca 
the  lower  gauge  cock.  The  man  was  alone  a 
had  not  happened  in  just  as  I  did  it  would  of 
have  resulted  in  a  badly  burned  boiler.  We  tl 
on  an  alarm  column  and  as  I  live  only  a  short  c 
away  from  the  plant  we  felt  secure  that  shou 
a  thing  occur  again,  we  would  be  notified  of  t 
bv  the  alarm  column.  That  is  the  reason  I  tl 
alarm  column  is  a  good  thing. 

There  is  one  thing  I  have  noticed  where  ar 
column  is  used  that  should  be  prohibited,  t.  e 
ling  the  whistle  either  by  putting  a  washer  un 
bell  of  the  whistle,  or  stuffing  waste  into  it.  A 
man  who  cannot  run  his  boilers  without  the 
blowing,  should  be  exchanged  for  one  who  ca 
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Bill  B.  Banger  on  High  and  Low  Water  Alarms. 

Editor  of  the  Engineers'  Review : 

I  went  to  church  the  other  Sunday  and  heard  the 
preacher  argue  the  question  as  to  whether  the  world 
was  getting  any  better  or  not,  until  I  pretty  nigh  went 
to  sleep.  After  he  had  thrashed  the  thing  out  to  his 
tuart's  content,  he  decided  that  it  was  a  little  bit  better 
than  it  had  been,  taking  everything  into  consideration. 
When  I  got  home  I  summed  Jthe  thing  up,  as  they  say 
in  engineering  talk,  and  about  concluded  that  the 
preacher  had  hit  the  nail  plumb  on  the  head,  when  I 
happened  to  think  I  had  not  finished  reading  the  Re- 
view, although  I  had  set  up  the  night  before  until  18 
minutes  past  12,  I  ^ot  so  dinged  taken  up  with  it. 

About  the  first  thing  I  came  to  was  the  letters  on 
the  high  and  low  water  alarm,  and  after  reading  them 
I  could  almost  hear  the  whistle  blowing.  By  the  time 
I  had  read  the  last  one,  I  came  to  the  conclusion  that 
the  preacher  had  made  a  mistake.  Some  of  the  fire- 
men tied  bags  around  the  whistle  and  some  tied  rags 
around,  and  others  just  let  things  sing.  Dumed  if  I 
ioiow  which  was  the  worst. 

One  of  the  boys  happened  to  drop  into  my  den  the 
next  morning  and  asked  me  if  I  had  read  the  sayings 
of  llie  other  great  writers  in  the  Review,  and  I  told 
him  I  had  and  incidentally  gave  my  opinion  as  to  the 
right  or  wrong  of  tying  a  whole  dry  goods  store 
around  a  safety  whistle.  It  wasn't  mor'n  half  an  hour 
before  every  engineer  in  town  had  heard  about  what 
I  had  said,  and  the  association  to  which  I  pay  my  dues, 
sent  up  a  gang  to  invite  me  to  give  a  lecture  on  the 
high  and  low  water  alarm  at  the  meeting,  which  was 
to  be  held  the  next  Friday  night. 

After  some  hanging  back  I  told  them  that  seeing  as 
I  had  begun  to  write  for  the  press  and  as  I  just  got  my 
pay  raised  a  dollar  a  month,  that  I  would  come  pre- 
pared to  spout  a  mite,  if  they  would  promise  to  throw 
any  one  out  who  objected  to  what  I  had  to  say,  as  I 
'  wasn't  in  the  habit  of  taking  any  back  talk  from  any- 
one. 

Well,  they  said  that  the  first  man  who  dared  to 
breathe  out  loud  wotlld  get  it  in  the  neck,  and  with 
that  understanding  I  told  them  to  get  the  band  ready 
and  I  would  do  the  rest. 

It  made  me  a  little  mite  shaky  to  think  of  getting  up 
before  a  lot  of  engineers  "wise  and  otherwise,"  as 
some  one  has  said,  and  try  to  pump  a  little  common 
sense  into  their  heads.  I  had  an  awful  time  petting 
ready.  I  lost  my  collar  buttons  15  times,  if  I  did  once, 
»nd  every  time,  the  dinged  thing  made  a  dive  for  the 
bed  and  in  nine  times  out  of  ten  it  got  there  ahead  of 
roe.  Now  if  any  of  you  fellows  think  there  is  any- 
Wng  in  fishing  after  collar  buttons  under  a  bed  that 
will  help  to  improve  a  man's  temper,  especially  when 
he  is  going  to  give  a  lecture,  you  are  away  oflf  in 
your  reckoning  and  don't  you  forget  it. 

I  finally  got  ready  and  meandered  down  to  the  hall 
*here  the  boys  had  assembled  to  await  my  coming.  I 
^y  I  meandered,  because  I  didn't  want  any  one  to 
think  for  a  minute  that  I  was  feeling  uneasy.  They 
Rsve  a  cheer  when  I  came  into  the  room  and  some  one 
yelled,  "gee,  look  at  his  whiskers."  I  never  turned  a 
hair,  but  I  walked  right  up  to  the  front  and  after 
Iwwing  to  the  "Chief"  I  hejran  to  remove  my  hat  and 
coat,  overcoat  I  mean.  Then  I  mounted  the  platform 
and  sat  down. 

After  the  chief  had  looked  at  the  gang  for  a  spell 


and  wiped  his  face  with  a  handkerchief  about  23  times, 
he  arose  and  after  a  good  deal  of  shuffling  of  the  feet, 
said,  "There  ain't  any  use  of  taking  up  the  time  that 
ought  to  belong  to  Mr.  Banger,  who  is  to  speak  to  us 
tonight.  You  fellows  all  know  Bill,  and  he  knows  the 
most  of  you,  which  ain't,  as  I  know  of,  any  great  thing 
to  brag  about.  Bill's  knowing  you,  I  mean.  He's  going 
to  tell  us  something  about  high  and  low  water  alarms. 
It  ain't  because  none  of  you  have  any  on  your  boilers, 
but  because  not  mor'n  half  of  you  know  whether  you 
have  got  them  or  not.  I  want  to  say  that  the  first  one 
of  you  fellows  that  says  anything  against  what  Bill 
says,  eet  thrown  out,  sin  or  die,  as  the  mayor  says 
when  he  lets  the  boodle  aldermen  go  home  after  a 
meeting.  There  is  no  use  in  wasting  any  more  time 
in  an  introduction.  Now  go  ahead,  Bill,  and  tell  us  all 
you  know.    Well  give  you  half  an  hour." 

I  didn't  know  just  how  to  take  that  last  remark, 
but  I  put  it  down  to  the  chief  being  a  little  uneasy  on 


ALL  THE  THINGS  I  HAVE  HEARD  OR  READ  OF  AGAINST 
THE  SAFETY  ALARM  DON'T  AMOUNT  TO  AS  MUCH  AS 
A  ROW  OF  FODDER  CORN. 


account  of  my  setting  up  along  side  of  him,  so  I 
leisurely  got  up  and  walked  to  the  front  of  the  plat- 
form and  after  bowing  to  the  chief  and  then  to  the 
gang  I  said,  "This  is  one  of  the  happiest  moments  of 
my  life,  and  it  gives  me  more  pleasure  to  stand  up 
here  before  this  crowd  than  anything  I  have  had  since 
I  had  the  grippe.  I  will  allow  that  I  was  a  little  mite 
shaky  before  I  came  here,  due  to  a  cold,  but  I  feel 
considerably  better  than  I  did,  since  I  have  heard  the 
remarks  of  our  honorable  chief. 

"We  haven't  got  time  to  go  into  the  history  of  high 
and  low  water  alarms,  and  furthermore  it  ain't  neces- 
sary. The  main  thing  is  to  know  what  they  are  for. 
Now  the  burden  of  my  remarks  are  based  on  a  few 
points  brought  up  by  some  one  in  the  En<jineers' 
Review,  which  the  most  of  you  either  subscribe  for, 
borrow  or  steal. 

"Now  the  whole  thing  is  right  in  a  nut  shell,  and 
is  as  plain  as  a  smoky  chimney.  The  high  water  alarm 
is  to  tell  a  fireman  that  his  water  is  too  high  for  com- 
fort, if  the  engine  is  to  be  considered;  but  I  want  to 
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tell  you  one  thing,  you  don't  hear  that  whistle  blowing 
if  the  fireman  is  worth  a  tinker.  The  low  water  alarm 
is  to  tell  the  fireman  that  his  water  is  too  low  for  com- 
fort, if  he  don't  want  to  go  sailing  up  in  the  air.  A 
fireman  who  will  let  his  low  water  alarm  blow  many 
times  in  my  plant  goes  looking  for  a  job. 

"The  question  of  the  high  and  low  water  alarm  is 
just  another  case  of  where  some  of  you  Jays  are  con- 
tent to  believe  in  the  old  adage,  'Where  ignorance  is 
bliss,  'tis  folly  to  be  wise.'  These  alarms  are  O.  KL, 
A.  No.  I ,  E.  Pluribus  Unum,  and  I  will  swear  by  them 
day  and  night  and  in  vacation  time. 

■'This  whole  argument  started  from  what  a  pro- 
fessor of  one  of  our  colleges  said,  who  got  on  his  ear 
and  is  going  to  ask  the  legislature  to  repeal  the  law 
which  says  the  safety  columns  have  got  to  be  put  on 
steam  boilers.  It's  a  pretty  sure  thing,  fellow  suffer- 
ers, that  the  professor  never  spent  very  much  time  in 
the  fire  room  in  front  of  boilers,  and  I  calculate  he 
could  tell  you  the  different  kind  of  bark  on  trees  and 
petals  of  flowers  a  ding  sight  easier  than  he  could  keep 
up  steam  on  an  overloaded  boiler.     (Applause.) 

"Fellows,  there  is  one  thing  I  want  to  say,"  and  I 
lifted  my  voice  loud  enough  to  be  heard  down  to  the 
foundry  which  was  half  a  mile  away,  "All  the  things 
I  have  heard  or  read  of  against  the  safety  alarm,  don't 
amount  to  as  much  as  a  row  of  fodder  com.  Of 
course  you  fellows  can  believe  just  what  you  want  to, 
but  I  don't  want  to  hear  any  dissenting  voice  while  I 
hold  the  platform. 

"If  any  of  you  are  chumps  enough  to  build  a  roar- 
ing fire  under  your  boilers,  then  go  to  some  part  of 
the  shop  and  loaf  around  until  it's  time  to  go  home  to 
dinner,  you  would  do  it  just  the  same  whether  you  had 
an  alarm  on  your  water  column  or  not. 

"Gentlemen,"  and  I  shouted  as  I  began  to  wax  elo- 
quent, "as  we  view  this  gigantic  question,  looking 
back  into  the  invisible  past,  as  we  dig  down  into  our 
text  books  of  science  and  other  things,  nowhere  do 
we  find  a  dissenting  voice  raised  in  objection  to  the 
use  of  the  subjects  which  we  are  discussing  this  even- 
ing, except  from  those  who  are  busy  thinking  how 
they  can  get  along  somehow  or  other  without  doing 
any  work. 

"The  most  of  you  fellows  are  like  the  minister  who 
divided  his  sermon  in  two  parts;  he  talked  about  all 
the  things  in  the  text  and  all  the  things  not  in  the  text, 
but  he  wrestled  with  the  things  not  in  the  text  first,  and 
that's  what  you  fellows  are  doing  with  the  high  and 
low  water  alarm.  (Applause.)  Gentlemen,  in  the  name 
of  the  immortal  John  Smith,  you  don't  need  to  be  a 
philosopher  to  draw  deductions  and  learn  lessons  from 
the  misfortunes  of  others. 

"One  of  the  prominent  writers  of  the  day  has  said 
that  the  tendency  of  the  safety  water  columns  is  to 
increase  the  duties  of  engineers  and  firemen.  'Tis 
true,  all  too  true.  We  know  it  as  we  bend  our  backs 
beneath  the  blistering  rays  of  the  July  sun  as  it  streaks 
in  throiiph  the  cracks  in  the  roof  of  the  fire  room.  We 
have  realized  it  when  the  boss  came  and  told  us  to 
repair  a  pipe  or  grease  a  bearing  or  throw  on  a  belt  for 
some  lunkhead  who  was  too  lazy  to  do  it  himself. 
And  this  about  three  minutes  after  we  have  got  the 
blind  staggers  from  cleaning  fires,  but  gentlemen, 
don't  forget  that  this  same  condition  of  aflFairs  is  a 
matter  of  historical  interest  and  was  practiced  before 
you  and  I  were  bom.     (Applause.) 

"What  the  engineer  wants  today  is  a  chance  to  show 


what  he  can  do.  That's  the  reason  I  get  on  « 
If  you  can  get  your  firm  to  get  you  a  high  ati 
water  alarm,  get  it-  It  won't  do  you  any  hart 
judging  from  the  looks  of  the  gang  here  toni 
should  imagine  it  would  save  a  few  dollars 
course  of  a  year  or  so  in  boiler  repairs." 

Somehow  or  other  this  didn't  seem  to  strike  i 
sponsive  chord  in  the  ears  of  my  hearers  and  t 
marks  echoed  around  the  room  as  the  stillness  s 
to  deepen.  Continuing,  I  said,  "Don't  be  afraid 
automatic  devices  in  your  plant,  kick  for  them 
for  them,  holler  for  them,  anything  to  get  ther 
when  you've  got  them  let  tliem  do  the  worl 
supposed  to  do. 

"Another  thing,  don't  go  outside  your 
fireroom  and  help  every  loafer  around  the  sh 
his  work;  keep  in  your  own  place  and  do  wh; 
are  paid  for  and  strain  every  ounce  of  strengi 
have  got  and  see  that  you  get  paid  for  what  y 
It's  just  as  important  for  a  man  to  try  to  se 
much  he  can  get  out  of  the  boss  in  the  shap< 
weekly  pay  or  salary,  whichever  you  want  to 
as  it  is  to  see  how  many  tons  of  coal  he  can  shov 
a  furnace  in  lo  hours.  The  more  you  get  of  o 
better,  and  the  less  you  do  of  the  other  the  bettei 
you  will  be  to  enjoy  good  old  age.     (Applause." 

With  these  remarks  I  sat  down.  I  fished  f 
handkerchief,  but  it  was  gone,  my  collar  w 
wilted  down  on  both  sides,  but  I  felt  that  I  ha< 
my  duty  to  my  fellow  men.  Bill  B.  Ban 


t  inei. 


Good  News  For  Bill. 


I 


Editor  of  the  Engineers'  Review  : 

Altliough  having  been  a  practical  running  en 
for  the  past  28  years,  I  find  many  very  good  s 
tions  and  useful  kinks  in  reading  the  Review,  ai 
til  I  reach  that  most  foolish  age  when  a  man 
he  knows  it  all,  I  expect  to  continue  reading  tl 
view  and  other  good  works. 

I  wish  to  say  that  the  story  of  our  friend  "] 
Banger,"  in  the  February  issue,  was  the  me; 
securing  a  good  raise  in  pay  for  an  enginee 
placed  a  copy  of  the  Review  upon  his  employer' 
with  Bill's  story  open  before  him,  and  no  furthi 
or  remarks  were  necessary  to  put  this  one  em 
next  to  the  fact  that  he  had  long  neglected  his 
ciation  of  his  engineer's  care  of  the  boilers.    Flu 


Determining  the  Positive  Wire — Cutting  out  ' 
mos,  and  Double  Eccentric  Engines. 

Editor  of  the  Engineers'  Review : 

The  following  little  scheme  that  may  be  use 
testing  a  line  in  order  to  determine  which  is  th« 
tive  and  negative  wire.  This  is  done  by  using  a 
mon  blotter  saturated  with  a  weak  solution  c 
phuric  acid  or  any  kind  of  acid  which  is  an  ele 
conductor.  The  blotter  should  be  placed  upon 
surface  and  the  wire  stretched  upon  it  about  2 
apart.  It  will  be  found  that  the  positive  wir 
leave  a  mark  while  the  other  will  not. 

The  reason  for  this  is  that  the  two  wires  in  co 
ing  with  the  liquid  in  the  blotting  paper,  form  a 
plating  tank  and  the  copper  on  one  end  of  the  i 
dissolved  and  combines  with  the  acid  forming 
tallic  salt.     For  instance  if  sulphuric  acid  is  U5 
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ting  paper,  the  copper  combines  with  it,  and 
I  sulphate  of  copper,  or  as  more  commonly 
lue  vitriol.  This  is  an  easy  way  of  determining 
tive  and  negative  wire  and  is  at  the  same  time 
acpensive. 

re  noticed  in  several  questions  recently  that 
■  the  boys  apparently  do  not  understand  cut- 
:  of  circuit,  one  or  more  dynamos  running  in 

being  in  doubt  whether  it  is  better  to  first  cut 

resistance  on  the  machine  and  then  open  the 
fitch,  or  some  other  wayi  The  way  we  cut  out 
lamos,  which  are   shunt  wound   ruiming  m 

is  by  adjusting  the  field  strength  of  the  two 
s  so  that  the  one  remaining  in  circuit  takes 
til  of  the  load  before  opening  the  main  switch 
ither  machine.  We  make  the  transfer  of  load 
;asing  the  strength  of  the  field  of  the  dynamo 
It  out  by  cutting  in  resistance,  when  the  load 
isfer  to  the  other  machine, 
ler  method  that  can  be  used  to  get  the  same 

by  increasing  the  strength  of  the  field  of  the 
:  which  is  to  remain  in  operation,  by  cutting 
stance  in  the  field,  when  the  greater  part  of 

will  be  transferred  to  that  machine.  It  is  un-. 
)wever,  to  transfer  too  much  load,  especially 
ler  plants  where  one  ammeter  is  made  to  do 
•  two  machines,  because  the  operator  is  unable 
'  exactly  how  much  load  is  on  each  machine, 
mmeters  are  provided  for  each  machine,  how- 
e  load  may  be  thrown  to  the  machine  which 
ain  in  operation  until  the  other,  which  is  being 

is  carrying  only  a  few  amperes,  when  the 
ritch  may  be  opened  without  causing  a  flicker 
ights. 

r  plant  we  have  a  Corliss  engine,  having  two 
3.  Some  of  the  boys  are  not  familiar  with 
e  and  cannot  understand  why  the  cutoff  can 
5  late  as  J4  stroke.  Thinking  perhaps  some 
'eaders  of  the  Review  do  not  understand  the 
,  I  am  giving  my  ideas  as  to  why  this  is 
A  Corliss  valve  can  be  tripped  and  closed 
ring  the  period  that  it  is  open.  As  long  as 
aitric  is  moving  in  the  direction"  to  pull  the 
3en,  the  governor  action  can  trip  the  valve. 
he  eccentric  has  passed  its  point  of  greatest 
nd  begins  to  close  the  valve,  the  governor  is 
;r  controlling  the  valve  and  cannot  trip  it  un- 
lext  stroke.  When  one  .eccentric  only  is  used 
be  located  more  than  90  degrees  ahead  of  the 
1  order  to  open  and  close  the  exhaust  valves 
'.     By  the  time  the  eccentric  has  reached  its 

throw  and  has  begun  to  move  back  in  the  op- 
lirection,  the  crank  has  reached  about  half 
which  is  practically  the  latest  point  at  which 
an  occur  through  the  action  of  the  governor. 
.  two  eccentrics  are  employed,  one  of  them  is 
te  the  steam  valves  and  the  other  the  exhaust, 
aust  eccentric  is  set  the  same  as  the  eccentric 
tingle  engine,  while  the  steam  eccentric  is  set 
ery  short  distance  ahead  of  the  crank,  or  just 
to  cause  the  steam  valves  to  open  an  equal 
on  the  lead  when  the  engine  is  on  the  center. 
r  to  place  the  eccentric  in  this  position  the 
lUSt  have  less  lap  than  in  the  case  of  the  single 
:  engine^  or  say  about  a  quarter  of  an  inch, 
ugh  to  make  them  tight, 
a  steam  eccentric  in  this  position  it  will  not 

position  of  extreme  throw  until  the  crank  has 


reached  about  J^  stroke  and  the  cutoflf  by  the  governor 
can  occur  up  to  this  point.  It  is  possible  even  to  delay 
the  point  of  cutoff  to  ^  stroke,  so  it  will  be  seen  that 
the  operation  of  the  double  eccentric  is  far  more  sim- 
ple than  most  engineers  who  are  not  familiar  with 
them  think.  F.  S.  K. 


Definite  Information  Wanted. 

Editor  of  the  Engineers'  Review: 

In  your  issue  of  March,  I  observe  a  letter  from 
brother  Harry  C.  Taber,  in  reply  to  "Whiskers,"  giv- 
ing his  rather  remarkable  experience  with  different 
kinds  of  pumps.  I  am  interested  in  the  general  wel- 
fare of  the  cause,  to  the  extent  that  I  would  like  to 
know  where  the  pump  he  mentions  is  made,  what  it 
looks  like  and  where  I  can  get  one. 

I  have  had  most  all  of  the  pump  troubles  that  are 
possible  and  if  I  can  get  relief,  it  is  what  I  want.  Will 
Mr.  Taber  kindly  favor  me  with  more  definite  in- 
tormation  in  your  columns  in  regard  to  the  matter? 

M.  M.  Foster. 


Compressor  Diagrams. 

Editor  of  the  Engineers'  Review : 

I  was  much  interested  in  Mr.  Price's  analysis  of 
the  air  compressor  diagrams,  shown  in  the  January 
Review,  and  I  will  assure  him  that  they  were  gen- 
uine, and  were  made  under  the  conditions  stated, 
with  a  Crosby,  indicator.  Diagrams  taken  with  a 
Fabor  or  a  Thompson  indicator  are  the  same,  so  I 
don't  think  the  trouble  is  in  the  indicator. 

I  doil't  pretend  to  be  an  expert  on  indicator  dia- 
grams, and  those  needle  points  puzzled  me.  I  have 
never  had  an  explanation  that  was  satisfactory  so  I 
sent  them  to  the  Review,  hoping  that  srane  one  would 
throw  some  light  on  the  subject. 

Those  needle  points  can  be  placed  on  the  diagframs 
by  simply  speeding  up  the  compressor.  This  was  the 
only  change  made,  when  diagrams  No.  2  and  No.  3 
were  taken,  except  that  the  air  pressure  was  higher 
on  No.  3.  I  did  not  think  much  data  necessary,  as 
the  only  question  under  consideration  was  the  needle 
points.  I  am  not  running  the  compressor  pow,  but 
will  give  as  much  data  as  I  can  remember.  The  dia- 
grams were  taken  with"  a  No.  60  spring.  The  diam- 
eter of  the  cylinder  is  11  inches,  and  the  stroke  16 
inches.  The  speed  when  diagram  No.  2  was  taken 
was  70  revolutions  a  minute.  No.  3  was  taken  at  130 
revolutions  a  minute.  I  do  not  know  the  clearance 
volume.  The  compressor  has  ordinary  poppet  valves 
and  coil  springs  to  seat  them. 

As  for  delivering  too  much  air,  would  not  leaky  dis- 
charge valves  produce  the  needle  effect,  and  would  not 
both  diagrams  be  alike,  if  the  clearance  volume  was 
equally  divided?  This  can  be  done  by  screwing  the 
piston  in  or  out  of  the  crosshead.  I  notice  that  dia- 
gram No.  2  is  I  inch  high,  as  Mr.  Price  says,  but  I 
don't  think  they  are  reproduced  full  size.  I  am  sure 
the  indicator  drum  was  revolving  the  right  way  at  the 
right  time.  Jack. 

An  Engineer  at  Home. 

Editor  of  the  Engineers'  Review : 

In  looking  over  the  Review.  I  notice  many  letters 
from  engineers  and  some  from  their  sons,  but  no  let- 
ters from  engineers'  daughters.    "Pop"  is  an  engineer. 
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and  although  a  great  reader  he  dislikes  writing  so  I 
perform  the  duties  of  secretary  for  him. 

Last  evening  Mr.  Taylor  called  at  our  house,  and 
after  a  friendly  greeting  said,  "Pop,  I  have  been  try- 
ing for  the  last  three  days  to  come  over  to  your  engine 
room,  but  have  been  very  busy,  so  if  you  don't  mind 
talking  engines — " 

"Engines,"  said  I,  "he  would  rather  talk  engines 
than  eat." 

"I  take  the  Review,"  said  Mr.  Taylor,  "And  find  a 
good  many  helpful  things  in  it  as  well  as  questions 
asked  and  answered  by  the  readers.  Now  I  have  one 
for  you.  About  a  week  ago  I  had  some  new  governor 
pins  made  and  after  putting  them  in,  the  valves  had 
to  be  set.  I  set  them  with  the  same  lead  and  compres- 
sion they  had  before,  but  there  was  a  pound  in  one 
end.  When  I  gave  the  head  end  a  little  more  com- 
pression, the  pound  stopped.    Now  did  I  do  right?" 

When  "Pop"  replied,  he  said  "I  do  not  subscribe 
for  the  Review,  but  the  firm  does  and  sends  it  out  to 
me  every  month,  often  with  marked  articles,  and  I 
guess  they  think  it  pays  them.  Although  I  have  been 
working  at  the  business  for — well  from  boyhood 
to,  baldness,  I  will  acknowledge  that  I  did  not  know 
how  to  repack  an  asbestos-packed  cock  until  I  learned 


SHOWING    THAT    THE    SPEED    OF    A    PISTON    DIFFERS    AT 
DIFFERENT    POINTS    OF    ITS    STROKE. 


it  from  the  letter  by  C.  B.  Risley  published  a  while 
ago.  That  little  article  in  the  Review  just  saved  the 
firm  exactly  $12,  as  I  had  two  of  those  cocks  ready  for 
the  scrap  pile,  which  are  now  as  good  as  new.  But 
about  the  ccmpression  question. 

"Now,  at  what  point  of  the  stroke  does  your  piston 
travel  the  fastest  ?" 

"Why,  I  don't  know  exactly,"  said  Mr.  Taylor,  "but 
I  suppose  when  the  engine  is  on  the  quarter." 

"Now,  here  I  will  show  you,"  said  "Pop,"  as  he 
grabbed  a  pencil  and  paper.  "Take  the  point  A  for 
the  crosshead  pin  and  C  for  the  crank  circle.  T  T,  are 
the  tangent  points  or  the  only  places  on  the  circle 
where  the  piston  and  crankpin  travel  near  the  same 
speed,  as  at  these  points  it  is  a  direct  rush  and  pull. 
You  will  readily  see  that  the  distance  from  the  center 
on  the  head  end  to  the  tangent  points,  is  only  a  little 
over  1-3  of  the  crank  circle.  Therefore  on  the  head 
end  you  have  only  a  little  over  1-3  of  the  time  it  takes 
the  crank  to  make  a  revolution  in  which  to  bring  the 
piston  from  a  stop  to  its  fastest  point  of  travel,  and  on 
the  return  stroke  the  same  time  to  bring  it  from  its 
fastest  speed  to  rest  at  the  head  end  again;  whereas 
on  the  crank  end  you  have  a  much  longer  time  to  get 
fmm  the  hisjhest  speed  to  a  stop  and  the  same  time 
from  a  stop  to  the  fastest  point  of  piston  travel.  That 
is  why  you  need  a  little  more  compression  and  a  little 


more  lead  on  the  head  end  than  on  the  crank  er 
horizontal  engine." 

"I  see,"  said  Mr.  Taylor,  "But  why  do  you  ss 
izontal  engine?" 

"Because"  said  Pop,  "on  a  vertical  engine  the 
of  Hie  piston  rods  and  crosshead  just  about  ovi 
this  di^erence  in  speed,  and  so  I  have  made  a  p 
to  set  the  valves  even  on  vertical  engines. 

Pop's  Secret: 


Is  Firing  Necessary  to  Success? 

Editor  of  the  Engineers'  Review : 

The  letters  by  E.  T.  C.  and  Slim  Jim  have  h 
up  a  subject  which  is  of  more  or  less  interest 
gineers  and  which  will  doubtless  be  commen 
somewhat.  I  am  satisfied  that  a  man  can  n 
better  success  as  an  engineer  by  having  a  kno 
of  firing,  than  he  could  if  that  knowledge  was  1 
Too  many  engineers  get  a  notion  that  the  ne 
qualifications  of  a  fireman  is  plenty  of  muse 
endurance,  all  that  is  necessary  being  that  h 
be  able  to  shovel  in  all  the  coal  the  furnaces  a 
sume,  losing  sight  of  the  fact  that  a  fireman 
use  his  head  as  well  as  men  in  other  occupation: 

It  is  more  than  evident  that  an  engineer  w 
been  through  the  mill  as  a  fireman  and  thoi 
xmderstands  that  part  of  the  business,  will  be 
fitted  to  superintend  the  fire  room  crew,  thai 
knew  nothing  about  it.  He  would  also  be  ; 
detect  losses  due  from  different  causes,  of  whic 
are  many,  and  would  have  every  chance  of  mj 
better  showing  than  the  engineer  who  knew  1 
about  it  whatever,  but  depended  upon  a  firei 
see  that  the  highest  economy  is  carried  out  in 
room. 

I  don't  think  Slim  Jim  makes  a  good  poin 
he  states  that  he  cannot  see  how  T.  E.  C.  is  g 
keep  his  engines  going  for  although  he  ma> 
the  principles  of  firing  until  he  is  gray  hea( 
can't  step  down  into  the  boiler  room  and  force  i 
unless  he  has  had  experience.  It  appears  to  i 
when  an  engineer  gets  a  position  as  chief  e; 
in  a  plant  of  sufficient  size  to  have  firemen  it  d 
devolve  upon  him  to  step  down  into  the  firero< 
force  the  boilers.  The  firemen  are  supposed  to 
and  not  the  engineer.  He  goes  on  further 
that  if  a  fireman  don't  know  how  to  fire  with  e( 
and  keep  the  fires  in  proper  shape  to  hold  ste 
doesn't  see  how  the  engineer  is  going  to  show 
he  doesn't  know  how  himself.  Supposing  t 
gineer  did  not  know  how  to  fire  properlv,  it  is 
that  all  the  firemen  on  the  shift  would  not  b 
perienced  men  and  the  probabilities  are  that 
pericnced  men  would  instruct  the  firemen  wh 
not,  without  the  aid  of  the  engineer.  In  fact  en 
in  the  averacre  steam  plant  where  firemen  are  re 
do  not  spend  their  time  in  the  fireroom  inst 
men  how  to  do  their  work. 

I  agree  with  Slim  Jim  when  he  says  he  don' 
there  are  many  machinists  who  make  success 
gineers.  I  think  that  the  reason  for  this  is  t 
cause  machinists  do  not  take  up  the  work  verv 
but  I  see  no  reason  why,  if  a  machinist  shou 
a  notion  to  start  ensjineering  he  would  not  mak< 
cess  nf  it.  He  would  certainly  have  the  advan 
knowing:  how  to  handle  tools  and  how  to  do  mec 
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which  is  more  than   a  good  many  engineers 

0. 

hear  considerable  said  regarding  the  time  it 
a  machinist  to  do  a  certain  amount  of  work,  but 

know  that  while  they  may  be  slow  in  some  par- 
rs, as  a  rule  they  are  accurate  and  do  their  work 
lechanical  way.  It  is  doubtful  if  we  would  find 
putting  a  Stillson  wrench  on  the  polished  nut 

of  a  cylinder  or  steam  chest  or  any  other  pol- 
part.  of  an  engine.  I  do  not  believe  Uiat  the 
^r  who  tries  to  do  his  own  repairing  necessarily 
:ts  something  else,  at  least  that  does  not  occur 
'  plant  and  I  have  done  considerable  repairing 
'  time.     When  it  is  a  large  plant,  the  engineer 

not  to  be  required  to  do  his  own  repairing. 
IS  other  things  to  take  up  his  time.  He  is  the 
intendent  of  that  department,  and  is  the  one  to 
at  alterations  and  repairs  are  carried  out  as  they 
i  be.  In  the  smaller  plants,  however,  the  en- 
:  does  not  have  such  cares  and  duties  and  there 
reason  why  he  should  neglect  any  part  of  his 

if  he  attempts  to  make  his  own  repairs  when 
ire  within  reasonable  bounds  and  of  such  a  na- 
hat  he  can  do  it  as  well  as  another  man  if  he  has 
)ility.  Mij  Mils. 


Trouble  With  Sawdust  and  Shavings. 

r  of  the  Engineers'  Review : 
ihort  time  ago,  a  well  known  firm  in  the  lumber 
»s  installed  a  shaving  collecting  system  to  enable 
to  collect  and  bum  all  of  the  refuse  shavings  and 
ist  as  fuel  under  their  boilers.  The  refuse  was 
ted  by  means  of  a  55-inch  fan  and  delivered 
to  the  furnaces,  being  carried  through  a  col- 
or separator  which  was  supposed  to  act  as  fol- 
The  shavings  or  other  refuse  are  blown  into 
parating  chamber,  the  heaviest  part  of  the  ma- 
being  carried  by  centrifugal  force  and  gravi- 
against  the  lower  portion  of  the  separator  and 
rged  through  pipes  into  a  vault  or  other  re- 
le.  The  fine  or  lighter  part  of  the  material  such 
St,  etc.,  rises  to  the  upper  part  of  the  collector 
discharged  through  a  separate  pipe  to  the  bins 
ilts  designated  for  the  same. 
er  the  apparatus  was  installed  it  was  found  that 
stem  worked  with  light  shavings,  but  when  wet 
ivy  shavings  were  blown  through  the  pipe  it  im- 
tely  became  clogged  up,  which  entailed  a  good 
f  labor  in  cleaning  it  out.  On  the  other  hand,  if 
wind  pressure  was  added  when  light  shavings 
l>eing  made,  the  pressure  was  too  great  and  most 
:  shavings  were  blown  over  the  bridgewall  and 
ip  the  combustion  chamber,  which  made  still  more 
cleaning  that  out,  and  was  also  the  means  of 
ig  out  several  blowoff  pipes.  The  wind  pressure 
egulated  by  having  a  flat  disc  A  inside  of  the 
Ig  collector  as  shown  in  the  illustration,  which 
Itered  by  cutting  off  or  adding  to  the  said  disc 
IS  deemed  necessary.  This  arrangement  was 
t  as  far  as  it  went,  but  when  the  plant  was  run- 
was  found  to  be  impossible  to  alter  the  wind 
ire  and  as  different  kinds  of  shavings  were  being 
all  the  time  while  running,  the  system  was 
blowing  shavings  over  the  bridgewall  or  the 
were  clogged  up.  In  the  illustration  the  pipe  E 
0  the  machines,  while  the  lower  pipes  ran  to  the 


overflow  vault  and  furnace,  the  shavings  being  regu- 
lated by  the  damper  H.    J  is  the  dust  discharge. 

The  firm  that  installed  the  system  was  communi- 
cated with,  the  idea  being  to  arrange  some  kind  of  a 
regulating  device.  After  an  inspection  it  was  found 
that  this  would  entail  a  large  additional  expense,  so  it 
was  abandoned  with  the  result  that  for  a  time  the  sys- 
tem was  not  in  working  order.  After  fooling  around 
with  it  for  a  time,  the  handy  man  of  the  plant  con- 
cluded to  experiment  a  little  himself  as  it  did  not  seem 
possible  to  make  it  any  worse.  Some  %-inch  match 
lumber  was  procured  and  a  lid  made  the  same  size  as 
the  top  of  collector  and  cut  through  as  shown  at  B. 
The  small  part  was  bolted  down  to  the  top  of  the  col- 
lector. A  pair  of  good  heavy  strap  hinges  were  pro- 
cured and  screwed  onto  the  lid  as  shown,  and  C,  a  rod 
of  iron  was  bolted  across  the  top  of  the  cover  and  ex- 
tended about  2  feet  on  the  outside  as  shown.  A  chain 
was  then  run  down  and  connected  to  a  large  grooved 
pulley  in  the  fire  room.    This  gave  the  fireman  control 


METHOD    OF    REGUtATING    THE    AIR    PRESSURE. 

of  the  amount  of  wind  used,  but  they  found  that  after 
the  cover  was  pulled  down  it  would  not  go  back  when 
released,  so  a  small  grooved  pulley  was  placed  at  the 
back  of  the  cover  and  a  chain  carried  over  it  with  a 
weight  on  the  lower  end  as  shown  at  D.  After  this 
was  done  any  pressure  of  wind  desired  could  be  ob- 
tained. If  heavy  material  was  coming  down  the  pipes 
more  wind  pressure  could  be  added  by  pulling  down 
the  cover  and  if  light  material,  the  pressure  could  be 
reduced  by  releasing  the  cover  thereby  doing  away 
with  the  nuisance  of  blowing  over  the  bridgewall  and 
filling  up  the  combustion  chamber.  When  they  got 
the  rig  in  operation  it  worked  to  perfection  in  the  fire- 
room,  but  they  run  up  against  a  snag  at  the  blower  for 
if  the  fireman  pulled  the  cover  down  too  close  it  made 
a  back  pressure  on  the  fan  which  consumed  more 
power  in  running,  and  also  made  it  difficult  to  draw 
the  refuse  from  the  machines,  but  by  using  the  rig 
carefully  they  made  it  work  very  satisfactorily.  The 
rig  did  not  cost  over  $3.  and  has  been  in  use  over  a 
year,  during  which  time  they  have  not  had  the  pipes 
clog  up,  nor  have  they  had  any  trouble  with  burnt 
blowoff  pipes.  Eccentric. 
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INSPECTION. 

Judging  by  the  reports,  published  in  the  daily 
papers,  of  accidents  and  loss  of  life  resulting  from  the 
failure  of  some  piece  of  apparatus  in  the  mechanical 
line,  one  is  forced  to  the  conclusion  that  the  inspector 
is  a  much  overworked  man  or  that  be  is  criminally 
neglectful. 

We  do  not  refer  to  any  particular  inspector  in  this 


instance,  but  all  inspectors,  building,  b<nler,  elc 
and  others  appointed  by  state  or  municipal  go 
ments,  seem  to  be  either  overworked  or  afflicted 
tiie  microbe  of  laziness.  Even  the  inspector; 
pointed  by  insurance  companies  are  not  any  too 
ful.  We  know  of  many  cases  where  the  insp< 
have  found  defects  in  apparatus  and  brought  it  1 
attention  of  the  owners,  but  however,  did  not 
upon  having  the  defect  remedied  at  once.  The  n 
was  allowed  to  run  along  for  months  until  the  bu- 
collapsed,  the  cable  br(Mce  or  the  boiler  explode 

The  result  is  a  tragedy,  several  persons  losing 
lives,  usually.  This  is  followed  by  a  comedy,  in  " 
each  of  the  responsible  parties  tries  to  should* 
blame  off  on  to  some  other  party.  Just  as  we  g 
terested  in  the  discussion  something  more  ex 
arises  and  we  forget  all  about  the  case  until  the 
accident  occurs. 

Now  this  is  all  wrong  and  we  all  know  it. 

If  it  is  necessary  to  have  boilers  inspected  at 
is  just  as  necessary  to  have  competent  inspector 
enough  of  them.  This  applies  to  all  similar  cas 
well.  Just  as  long  as  the  appointment  of  thest 
is  in  the  hands  of  officials  elected  by  the  peopl 
people  are  responsible  for  the  accidents.  If  we 
incompetent  officials  we  must  expect  the  appoin 
of  incompetent  inspectors. 

Inspectors  of  all  kinds,  irrespective  of  their  cs 
should  come  under  the  civil  service  law. 


STEAM  PLANT  PIPING. 

Engineers  who  are  keeping  well  informed  rega 
steam  plant  practice  in  recent  years,  are  awart 
considerable  care  and  attention  is  being  paid  t 
piping  system  between  engines  and  boilers.  The 
ency  of  late  years  has  been  to  abolish  an  absolut 
plication  in  the  steam  piping  systems.  Shut  c 
caused  by  piping  troubles  have  resulted  in  me; 
being  adopted  which  have  effected  an  improvemi 
that  part  of  the  power  plant. 

In  eliminating  the  duplicate  system  of  pipinf 
other  system  of  course  took  its  place.  Some  of  the 
modem  power  plants  are  divided  into  units,  eac 
gine  being  directly  connected  with  and  adjace; 
the  boilers  that  are  to  supply  it  with  steam.  A 
same  time  it  is  possible  to  supply  any  engine 
steam  from  any  boiler  in  the  plant.  This  is  do: 
using  one  large  header  to  which  all  of  the  boilei 
connected.  Under  ordinary  conditions  however, 
unit  operates  independently  of  the  others.  An 
tration  of  this  is  shown  in  the  plant  of  the  Bostor 
son  Co.,  which  was  described  in  the  June  issue  < 
Engineer's  Review.  The  advantage  of  this  systei 
be  readily  seen  for  should  the  boilers  in  unit  3 
be  disabled  they  can  be  shut  off  by  closing  the 
valves  between  them  and  the  header  and  stean 
be  taken  from  other  boilers  by  merely  openin; 
valves  in  the  header  between  the  engine  anc 
boilers  that  are  to  supply  the  steam. 

One  particular  feature  in  steam  pij>e  practice  ' 
is  receiving  more  attention  than  formerly  is  th 
drainage.  The  best  practice  seems  to  be  ttiat  of 
pipes  of  from  i'^  to  1^4  inches  for  steam  h 
drains.  These  pipes  are  connected  to  steam  tra 
other  means,  so  that  the  system  is  constantly  dr 
of  water. 
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QUESTIONS 

^^- OF  THB  HOUR.- 


itdeparlmeiitqtKttlonscoiiceniltiKsteam  ensineerlns  of  practl- 
re  and  of  m.  seneral  Interest  will  be  ansrrered. 
name  and  addren  of  the  writer  mu»t  accompany  qneatlons.  but 
■aiiay  for  publication.    We  must  know  the  ■ouice  of  the  queatloa. 


i)  ].  A.  P.,  Sweetwater,  Tenn.  Q.— "We  have 
:  48-inch  Corliss  engine  having  a  steam  pipe  4yi 
in  diameter.  We  wish  to  carry  the  steam  1,000 
What  size  pipe  should  be  used,  and  what  would 

loss  in  condensation  and  friction,  if  the  steam 
re  is  120  pounds  per  square  inch?"  A- — ^A  pipe 
Izes  larger  would  be  large  enough.  It  should 
oward  the  engine  and  be  provided  with  a  separa- 
close  to  the  engine  as  is  convenient.  According 
5  with  bare  steam  pipes  the  radiation  losses  are 
3.336  to  3.81  British  thermal  units,  per  square 
f  surface  per  Fahrenheit  degree  in  difference  of 
rature  between  the  steam  and  the  surrounding 
The  amount  of  resulting  condensation  depends 
the  steam  pressure.  By  taking  the  temperature 
ponding  to  the  steam  pressure  from  the  steam 
the  temperature  of  the  air  may  be  deducted  to 
he  difference  in  temperature,  which  multiplied 

radiation  losses  will  give  the  heat  units  lost  per 

foot  per  hour.  Talang  an  average  from  the 
i  above  we  get  a  loss  of  3.208  B.  T.  U.  per 

foot  of  surface.  The  latent  heat  per  pound  of 
at  the  ordinary  working  pressure  is  then  divided 
i  rate  of  radiation  to  give  the  rate  of  condensation 
jare  foot  of  pipe  per  hour.  Steam  at  120  pounds 
re  gage  equals  120+  i-47ori35  absolute,  taking 
irhole  numbers,  and  the  temperature  of  the  sur- 
ng  air  is,  say  60  degrees  F.    The  steam  tempera- 

135  pounds  pressure  absolute  is  350.1  degrees  F. 
—  60  :=  290.1.  Then  290.1  X  3-2o8  ==  930.64, 
ie  of  radiation  per  square  foot  per  hour  in  B.  T. 
he  latent  heat  per  pound  of  steam  at  135  pounds 
te,  is  867.59  B.  T.  U.  Therefore  930.64  -f- 
'  =  1.07  pounds  which  will  be  the  rate  of  con- 
ion  of  steam  per  square  foot  of  pipe  per  hour. 

pipe  is  properly  covered  as  it  should  be,  the 
it  of  condensation  will  be  greatly  lessened.  The 
n  losses  in  a  pipe  depend  upon  the  length  of  the 
nd  the  number  of  bends  and  valves  in  it. 
j)  L.  L.  S.,  Richwood,  Ohio.  Q. — "In  an  in- 
n  coil  made  for  an  automobile,  I  find  a  bunch  of 
1.  What  is  it  for?"  A.— The  tin-foil  is  what 
iwn  as  a  condenser.  It  is  for  the  purpose  of 
iting  the  sparks  from  leaping  across  from  the 
jpter  to  the  adjusting  screw,  when  the  primary 

is  broken.  When  this  occurs  an  extra  amount 
rent  is  self  induced  in  the  primary  coil.  The  use 
•condenser  is  to  prevent  sparking  and  also  per- 
f  an  abrupt  break  in  the  primary  coil. 
o)  Same.  Q. — "How  are  the  wires  of  an  iq- 
n  coil  connected  and  how  are  the  wires  connected 

toils?"  A. — An  induction  coil  consists  of  two 
a  primary  and  secondary,  wound  around  a  cofe 
oi  a  bundle  of  iron  wires.  The  secondary  wind- 
nsists  of  a  large  number  of  fine  wires,  while  the 
J  winding  consists  of  a  few  turns  of  thick  wire. 


The  primary  wires  are -connected  to  ihstilated  elec- 
trodes. -  The  primary  coil  is  connected  to  the  inter- 
rupter at  one  end  and  thei  binding  post  containing  the 
adjusting  screw  at  the  other.  A  battery  is  connected 
in  the  primary  circuit  to  furnish  the  current 

(441)  S.  E.  S.,  Wiggins,  Miss.,  Q.— "I  have 
charge  of  a  150-kilowatt  lighting  plant  The  engine 
has  a  16  X  20-inch  cylmder  and  is  governed  by  a 
Gardner  spring  governor,  which  seems  to  have  no  con- 
trol over  the  engine  at  full  load.  The  engine  races 
for  a  few  minutes  and  will  then  slow  down  to  about 
half  speed.  I  can  find  nothing  wrong  with  the  gov- 
ernor, but  by  using  weights  against  the  spiral  spring, 
I  get  good  results.  What  do  you  think  is  the  trouble  ?" 
A. — ^You  do  not  give  enough  information  for  a  definite 
answer.  If  your  generator  is  being  worked  to  its  full 
load  the  engine  is  not  large  enough  for  the  work.  A 
150-kilowatt  machine  is  equal  to  150  x  1,000  -f-  746= 
201  horsepower,  the  output  of  the  machine  not  count- 
ing losses,  etc.  A  16  x  20-inch  engine  has  a  standard 
rating  of  about  125  horsepower,  running  at  a  speed 
of  175  revolutions  per  minute  and  figuring  a  mean 
effective  pressure  of  35  pounds,  which  would  corre- 
spond under  ordinary  conditions  to  95  or  100  pounds 
boiler  pressure.  Un(ler  such  conditions  it  is  not  sur- 
prising that  you  do  not  get  good  results.  We  do  not 
know  what  you  mean  by  using  weights  against  the 
spiral  springs,  and  cannot  see  where  weights  can  be 
used  to  advantage.  We  would  advise  you  to  take  up 
the  matter  with  the  Gardner  Governor  Co.,  Quincy, 
111.,  who  will  be  glad  to  do  what  they  can  to  remedy 
the  trouble. 

(442)  M.  E.  W.,  Rose  Hill,  N.  Y.— Q.— "I  have  a 
Snow  duplex  boiler  feed  pump,  which  has  always 
worked  well  until  recently  when  it  failed  to  discharge 
any  water  to  the  boiler  although  it  will  discharge  else- 
where. I  have  examined  the  pump,  replaced  the  pack- 
ing and  looked  over  the  valves,  but  can  find  nothing 
wrong.  I  have  also  taken  down  the  discharge  pipe 
between  the  boiler  and  the  pump,  but  can  find  nothing 
the  matter,  and  am  at  a  loss  as  to  where  the  trouble 
lies.  Can  you  give  me  any  light?"  A. — If  there  is 
nothing  wrong  with  the  pump  the  trouble  must  be 
in  the  connections  between  the  pump  and  the  boiler, 
as  you  say  the  pump  will  throw  water  anywhere  else. 
We  would  advise  that  the  tubing  in  the  heater  be 
given  an  examination  and  test  to  ascertain  whether 
it  is  free  from  obstructions  or  not.  Are  you  sure  that 
the  check  valve  or  the  globe  valve  in  the  feed  pipe 
line  js  not  causing  the  trouble,  due  to  the  disk  work- 
ing loose  and  partly  obstructing  the  passage  of  the 
water?  If  the  feedpipe  in  the  boiler  extends  to  the 
rear  end  and  is  drilled  with  small  holes  as  is  often  the 
case,  it  is  very  likely  that  the  small  holes  have  become 
filled  up  with  deposits  of  some  nature,  and  so  pre- 
vents the  flow  of  the  water.  The  above  causes  have 
been  found  to  be  the  root  of  such  troubles  before. 
The  valve  seats  of  the  pump  may  have  become  loose, 
or  there  may  be  a  passage  for  the  water  from  x)ne 
water  cylinder  to  the  other  due  to  a  flaw.  A  careful 
examination  will  expose  the  trouble. 


To  find  the  cubic  inches  in  a  ball,  multiply  the  cube 
of  the  diameter  by  .5236. 
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THE  ALBANY  GREASE  TRADE  MARK. 

The  value  of  a  trade  mark  depends  largely  upon  its 
character  and  the  quality  of  the  goods  back  of  it.  As 
some  one  has  already  said,  "the  trade  mark  forms  a 
link  between  the  manufacturer  and  the  consumer, 
guaranteeing  to  the  consumer  that  the  goods  bearing 
such  mark  are  made  by  the  same  manufacturer  as  the 
goods  which  he  previously  purchased  under  the  same 
mark."  The  trade  mark  is  therefore,  a  guarantee  of 
quality. 

The  Albany  grease  trade  mark  was  first  used  in 
1868.  The  figure  of  a  boy  sliding  down  a  plank  which 
is  the  prominent  feature  of  this  trade  mark,  should  be 
studied  in  connection  with  the  letters  "O-EZR-IC," 
which  have  been  the  cause  of  much  speculation.  Their 
meaning  is,  however,  decidedly  simple  and  to  the  point, 
signifying  "Nothing  easier  I  see"  than  to  slide  down 
the  plank  smoothly  and  without  friction  when  Albany 


ALBANY  GREASE  TRADE  MARK. 


lubricating  compound  is  applied.  This  applies  to  ma- 
chinery of  every  description. 

The  letter  "O,"  which  in  the  trade  mark  represents 
the  word  "nothing,"  should  not  be  confused  with  the 
numbers  or  consistencies  of  .■\lbany  grease,  as  pub- 
lished in  the  circular  relating  to  Albany  grease.  There 
are  seven  numbers  or  grades  of  grease  running  from 
O  to  No.  3  and  X  to  XXX,  number  O  being  the  softest 
consistencv  in  which  the  grease  is  made,  and  XXX  the 
hardest.  The  use  of  various  grades  depends  upon  the 
climate  in  which  the  grease  is  to  be  used  and  the  work 
it  is  to  do.  The  result  in  every  case,  is  said  to  be  ex- 
tremely satisfactory. 

To  prove  all  they  claim,  Messrs.  Adam  Cook's  Sons 
will  send  a  suitable  Albany  grease  cup  with  a  sam- 
ple of  Albany  grease  to  test,  free  of  charge  or  ex- 
pense. You  can  address  them  at  313  West  street.  New 
York. 


THE  GOLDEN  TILTING  STEAM  TRAP. 

In  the  illustration  is  shown  the  Golden  tilting  steam  ] 
trap  which  is  made  for  both  high  and  low  prcssnrts. 
It  is  claimed  that  this  trap  is  the  best  on  the  market,  | 
because  it  is  positive  at  all  times  and  cannot  get  out 
of  order.     It  has    full    area    through  the  discharge 
valve,  and   discharges   promptly,   with  speed,  and  is 
practically  noiseless.     The  working  parts  are  all  oi 
bronze  and  are  removable.    It  has  no  floats ;  no  valves 
inside  of  the  trap,  and  all  working  parts  are  on  the 
outside.     This  trap  is  made  by  the  Goldeu-.'Xnderiori 


THE  CULUK.N    TILTING    STKAM    VRAf. 


Valve  Specialty  Co.,  200  Pike  street,  Pittsburg,  P: 
They  are  also  the  sole  manufacturers  of  the  Andersoi 
combination   non-return   valves,   of   which    there  a 
three  types  as  fully  illustrated  in  their  boc>klet ;  th 
Anderson  pressure  reducing  valve,  the  Anderson  alti- 
tude valve  which  is  for  maintaining  uniform  heighi 
of  water  in  tanks  and  reservoirs ;  the  .-Xnderson  bafi 
anced  roller  lock  cock,  the  Anderson  float  valve,  am 
the  Anderson  automatic  valve  and  water  column  for 
railroad   service.     These  specialties   are  coming  into 
general  favor  because  of  their  many  merits. 


REEVES   VERTICAL   CROSS   COMPOUND 
ENGINE  TEST. 

The  following  is  the  result  of  a  test  made  by  Prof. 
R.  C.  Carpenter,  assisted  by  Prof.  H.  Diederichs  at 
Sibley  college,  Cornell  University,  Utica,  N.  Y.,  dur- 
ing the  year  of  1904-5.  Fig.  i  shows  a  Reeves  ver- 
tical cross  compound  engine. 

Steam  is  admitted  to  the  high  pressure  cylinder  by 
a  piston  valve,  which  takes  steam  from  the  inside  edge. 
The  valve  is  controlled  by  a  Rites  shaft  governor. 
The  steam  exhausted  from  the  high-pressure,  is  ad- 
mitted to  the  low-pressure  cylinder,  by  two  piston^ 
valves  of  identical  design,  operated  by  an  eccentria 
from  the  engine  shaft.  " 

There  is  no  receiver  and  the  steam  from  one  end  of 
the  high  pressure  cylinder  enters  the  same  end  of  the 
low  pressure  cylinder.  ■ 

The  bearings  are  lubricated  by  a  simple  oiling  s\ 
tem,  all  oil  pipes  leading  from  a  tank  are  placed  at 
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the  cylinder,  so  that  the  hibrication  can  be 
from  one  point  after  the  oilers  are  once  set. 
irrangemcnt  and  method  of  the  test  was  as  fol- 
he  engine  was  connected  to  two  Babcock  and 
boilers,  by  about  25  feet  of  4-Jnch  pipe.  This 
»as  one  size  smaller  than  required,  but  was  the 
it  that  could  be  obtained.     In  order  to  minimize 


REEVES   VERTICAL  CROSS  COMPOUND   ENGINE. 

ct  that  the  resulting  high  steam  velocity  would 
piece  of  steam  pipe  about  30  inches  long  was 
d.  Just  ahead  of  the  throttle  valve,  to  act  as 
if  reservoir.    About  20  feet  of  7-inch  pipe  con- 
e  engine  to  a  Wheeler  surface  condenser. 
?arpenter  throttling  calorimeter  wa.s  plaf'd  be- 
e  throttle  valve,  to  determine  the  quaUty  of 
The  steam  pressure  was  determined  by  a  gage 

next  to  the  calorimeter.  ' 

hompson  indicator  was  connected  to  each  cyl- 
"aking  cards  from  each  end  by  means  of  a  three- 
cx:k. 


2,     CURVE  SHEET  OF   STEAM  CONSUMPTION. 

!ondensed  steam  was  pumped  by  the  air  pump 
ly  into  two  tanks  on  scales,  and  readings  of 
cd  steam  weight  were  taken  every  five  or  ten 

as  the  load  demanded. 
he  purpose  of  test  the  engine  was  fitted  with 
«1,  5  feet  in  diameter  on  the  low-pressure  side. 
lis  wheel  was  placed  the  prony  brake  to  de- 


termine the  horsepower  developed.  The  brake  was 
in  all  respects  of  the  ordinary  standard  design.  The 
wheel  was  kept  as  cool  as  possible  by  running  cold 
water  constantly  onto  the  flange  rim.  By  these  ar- 
rangements, as  much  as  185  developed  horsepower 
was  taken  from  the  one  brake. 

For  the  condensing  series  as  high  a  vacuum  as  could 
be  obtained  was  carried,  which  averaged  about  24 
inches ;  for  the  noncondensing  series  the  air  cock  on 
tlie  condenser  was  kept  open,  insuring  condensation 
under  atmospheric  pressure.  For  the  condensing  runs 
the  dimensions  were  103^2  and  20x14  inches.  For 
the  noncondensing  runs,  12  and  20x  14  inches.  This 
change  vvaj  effected  by  taking  out  a  liner  from  the 
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FIG.    3.      CURVE    SHEET    OF    MECHANICAL    EFFICIENCY. 

high  pressure  cylinder.     These  dimensions  make  the 
cylinder  ratio  in  the  first  case  3.60,  and  the  second, 

2-75  ■ 

The  steam  consumption  per  indicated  horsepower 
and  per  developed  horsepower  for  various  loads  and 
steam  pressure  is  computed  on  the  basis  of  dry  steam. 

For  the  purpose  of  facilitating  inspection  of  results 
and  discussion,  the  water  rate  and  mechanical 
efficiency  are  plotted  on  the  curve  sheets.  Figs.  2 
and  3. 

Two  things  are  to  be  noted  about  these  curves, 
the  cutoff  even  at  the  high  load  does  not  seem  to  be 
late  enough  to  cause  any  marked  rise  in  the  steam 
consumption  at  overloads.  In  fact  at  most  cases  little 
or  no  rise  could  be  determined.  Again,  the  curve 
shows  good  economy  over  a  wide  range  of  loads. 

The  mechanical  efficiency  curves,  show  a  steady 
increase  with  a  load  at  any  given  steam  pressure.  On 
the  overloads  the  efficiency  falls  off,  but  slightly. 


OHIO  STATE  CONVENTION  NOTES. 

.\t  the  booth  of  the  Lagonda  Mfg.  Co.,  Springfield,  0,,  en- 
gineers could  find  a  remedy  for  trouble  with  boiler  scale. 
The  display  consisted  of  Weinland  tube  cleaners,  Lagonda  tube 
cutters,  also  Lagonda  damper  regulators  and  valve  reseating 
machines.  H.  F.  Weinland  and  Robt.  Gregor>'  represented 
the  company.     Celluloid  rules  were  handed  out  as  souvenirs. 

The  Lunkeheimer  Co.,  of  Cincinnati,  showed  a  complete 
line  of  their  oil  cups,  lubricators  and  other  specialties.  The 
W.  M.  Pattison  Supply  Co.,  of  Cleveland,  represented  them. 
The  Wm.  M.  Pattison  Supply  Co.  were  represented  by  H. 
Brainard,  C.  McComes  and  E.  W  Jones.  Among  their  ex- 
hibits were  the  well  known  Reliance  safety  water  columns, 
steam  engines,  boilers,  pumps  and  engineering  tools.  The 
Reeves  Rubber  Co.,  of  Boston,  Mass.,  also  occupied  a  portion 
of  the  booth  and  was  represented  by  W.  D.  RiRdon.  This 
booth   was  one  of  the  most  attractive  in  the  hall. 

The  V.  D  .\ndcrson  Co.,  of  Cleveland,  were  represented  by 
H.  H.  Van  Dersee,  who  explained  the  construction  of  the 
non-collapsible  copper  floats  used  in  Anderson  steam  traps 
in  an  interesting  manner. 

The  Strong,  Carlisle  &  Hammond  Co.,  of  Cleveland,  were 
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.  h:t    conipany    reoresait 
•k;  Oiiaictr  City  Rsbber 


"'/T'-rr.*,  ':-*»»'l  &  Co.,  B.  \V.  Ham, 
lirr.rf.o  rvf  packing,  a!so  P.  P.  P.  rod 
=.:-.».<*    pi'.k:r.j{    manafa.t:-jr*(l    by    the 


-.».%    '■-^ 


and,    O.,    «xh:b:ted    their 
'  :t  istzr  i>  protected 


•;-<:  r.-.sr.   .■.:•.:-.  ^h^  mcnkity  wrench.    This 
/.r.v:'i  ;•   a  r'rrtr.t  :s?"J<t  of  the  Review. 
..';':r  rt'^T-:  .iT-'.-A  I'r.t  Comjiany. 
.->/.'.•-  CJ'. .  »xh:rj:t  a  variety  of  wire  rope, 
"-:.'!  .--rori,  <;♦.':.     'Ih»:ir  souvenirs   were 


iV'.r.  r^^far'Iir.:?  th';  Brooklyn  Bridge, 
;'.  i!.',  4  '.-.'k'.':  f-A  \tryjK,  containing 
;>  r':la*:r.!(  to  -Aire  ropoi  and  cables. 
r.:-h  -Ao-];'!  hav?  b':»:n  a  winner,  had 
'•.':'•:.  'J:-a^pointe'!,  wa,  that  of  a 
:-.':.<:.■.  f'ttTmnn  liSver  wire.  Several 
.  :<:'.  '!:'!  not  arrive  in  time.  Engi- 
r'.'.-T-.  ',r.-.  by  writing  W.  P.  Bowman, 

■.■-'.hti'i  brari'.h. 

■r-.\'.-,'.'.','.V.    Co,    r»:pr»:«,cntcd    by    E.    _H. 

'r.';,-.f..t.i(  bulletins  illustrating  and  describ- 

f  riiO'or-.  an'l  ({^mrators. 


NEW  BOOKS  AND  CATALOGS 

"l',on.J-.«  KOOM  CHAK'I."-  Published  by  Norman  W. 
Ui:u\>-y  /'iib!i-.biiit;  Co.,  136  .S'assau  street.  New  York. 
14  X  ■J'',,  \i'Mi:  2',  <.':iit-,.  'Ilii-,  IV  an  educational  chart,  showing 
in  \\'A\\>:\i\i:  fii:T;\iixti:i:  th':  mechanisms  belonging  in  a 
inoditrii  boil'-r  rooiri.  'I  he  various  parts  of  the  appliances  are 
shown  brok'Mi  or  f  moved,  so  that  the  internal  construction  is 
fully  illi|.,lr;it<-d.  'I  he  rrhart,  thcrefon:,  serves  as  a  dictionary 
of  lli<:  lioiliT  room,  the  names  of  more  than  200  parts  being 
given  1,11  tli<-  li  it. 

"MODKKN  KLKCIKICAL  CONSTRUCTION,"  by  Henry 
C.  llorMri.inn  and  Victor  II.  I  ousley,  I'Vederick  J.  Drake  & 
Co.,  (.■|iir:igi.,  if/)3.  243  pages,  138  illustrations,  4  xo^,  leather. 
'I  his  vohiirie  is  nitendi'd  to  be  a  reliable  guide  to  the  begin- 
ner in  clMtrical  <:onstrii<:tion  work,  and  tells  him  exactly 
how  to  prrfofMi  his  work  in  accordance  with  the  latest  ap- 
proved methods.  'I  he  book  ii  also  made  valufibic  in  that  it 
gives  safriy  riiirs  of  the  ".N'alional  Electric  Code"  of  the 
N;ition;il  Hoard  of  I'ire  I 'nderwrilcrs  which  have  been  given 
ill  full  and  used  as  a  text  in  eoniiection  with  which  there  are 
interspersed  in  the  |iroprr  place  a  complete  explanation  of 
siieh  work  as  the  rule-,  may  apply  to.  This  book  is  valu- 
.'ible  lo  the  eleetrieal  worker,  as  it  is  necessary  for  him  to  at 
all  times  keep  p(iste<l.  I  he  book  also  contains  tables  concern- 
iiiK  screws,  ii.iils,  number  of  wires  that  can  be  used  in  a 
eiindiiit,  ete.,  which  li.ive  been  [iri'pared  especially  for  this 
volume. 

"I'KACI  ICAI,  I'l'.KSI'l.criVI'V  by  Frank  Richards  and 
I'led  II.  Culviii.  the  l»erry  Ciillanl  Co.,  •'56-257  Broadway, 
New  Yfirk,  50  panes,  5;..  x  K,  62  illustrations.  1905.  Price, 
50  rents,  or  $1  (01  a  (-Mjiy  of  the  book  and  two  pads  of  the 
paper.  Tin-  I'lr.l  p.iit  of  the  book  makes  clear  the  principles 
of  JMiiiieinr  pers|ieelive,  wliieh  is  (he  only  pr.'ictical  perspective 
lor  iiK'i'lianiial  work  'I  be  second  part  shows  its  application 
to  some  of  tile  kiiiils  of  work  for  which  it  is  adapted.  These 
exaiii|>les  include  arcliitccttiril  details,  lathe  work,  jigs  and 
liNtines,  |iatl<-rii  work,  locomotive  details,  structural  steel 
\\oik,  ciinciile  pipiiii;,  blacksiiiilhinn  and  carpentry.  Its  ob- 
leel  IS  lo  show  the  prai'licii  value  of  isometric  perspective  by 
lemoviiu;  llie  dillniillies  lli.il  have  prevented  its  wider  use. 
I  Ills  viiliiiiie  ■liMiiliI  be  (if  I'.ieal  value  to  those  interested  in 
eilbei    iiioli.iiiii.il    01    Irceliaiid   drawing. 

I  III'  r.\l:iiK  l.\'l)H".\  lOK  is  interestiiiKly  described  and 
illii.li„led  III  ,1  ImimI  .nine  c.il.iloK  recently  issued  by  the  nmnii- 
l.icliiu  1-.,  ilic  .XIiciMli  Mil-  t'o..  S5'S7-,S<)  Liberty  street. 
New  ^.•rk  rile  I  .iImm  iiiilicitor  is  made  with  either  outside 
.■1  111- 111.-  .iMiiie. .  ,111,1  III  ill  (liilercnl  l>pes.  There  is  a  .special 
iiidi.ai.'i  iiM  .niim.nii.i  pi.^sines.  another  that  is  suitable  for 
ci;li.i  I,- nil  or  i;.is  <  iii;iiic...  aii-illicr  with  electrical  motion, 
cl--  \'->  !m,-,.iiic  ili,ir,iii!;'.i:y  I'liniliar  with  all  these  types  and 
1.'  ..i!i  i\  \.'iii  clj  ,1-  to  wliii-li  is  the  most  suitable  for  your 
H"ik.  It  w.  iilil  lie  well  111  send  for  a  copy  of  this  catalog. 
I  lie     \shci.ii'i     Mii;     Co     ,i!m)    rii.ikc    the    Coiliii    averaging 


planimeter  aad  Uie  Anuler  planimeter  as  well  as  all  in- 
dicator S3ppties,  scales,  etc  'For  infoniMtion  regarding 
gages,  pipe  stocks,  dies  and  other  articles  made  by  thu  com- 
pany send  for  their  complete  catalog. 

WHAT  IS  PRACTICAIXY  the  first  complete  catalog 
issued  by  the  Murphy  Iron  Works,  Detroit,  Mich.,  is  now 
out.  The  Murphy  Iron  Works  manufacture  the  well-known 
Murphy  automatic  smokeless  furnace.  The  catalog  that 
they  have  issued  is  complete  in  every  respect  showing  the 
construction  is  every  particular  by  hne  drawings  and  half 
tone  engravings.  It  is  also  as  handsome  a  catalog  as  we 
have  received  and  will  make  a  valuable  addition  to  any  me- 
chanical man's  library.  For  a  copy  of  this  catalog  address 
the  Murphy  Irjn  Works,  Detroit,  Mich.,  and  mention  the 
Engineers'  Review. 

-HOW  TO  OIL  AX  ENGINE"  is  the  title  of  illustrated 
catalog  No.  6,  issued  by  Wm.  W.  Nugent  &  Co.,  27  W.  Ran- 
do.'ph  street  Cincago.  This  company  manufacture  Nugcnt's 
patent  oiiing  devices,  oil  filters,  tanks  and  pumps,  also  spe- 
cial oiling  system:.  .-Vs  this  company  have  been  in  the  busi- 
ness ;or  years  :heir  ideas  on  oiling  will  be  of  special  interest 
to  all  our  readers.  A  copy  of  the  catalog  will  be  sent  by 
Nugent  &  Co.  upon  request 

AIRLIFT  PUMPING  is  described  in  a  small  booklet  is- 
sued by  the  Ingersoll-Sergeant  Drill  Co.,  26  Cortlandt  street. 
New  York.  It  goes  into  the  subject  briefly,  but  if  any  of  our 
readers  wish  to  know  more  about  the  subject,  catalog  No.  73 
entitled  "Lifting  Water  by  Cqmpressed  Air"  will  be  promptly 
sent  upon  request. 

ENGINEERS  OF  PLANTS  in  which  water  is  ttken  frotn. 
rivers,  creeks  or  lakes  for  boiler  feed  are  often  troubled  b'y 
the  stopping  up  of  the  feedpipe  by  sticks,  leaves,  fish,  etc- 
It  was  to  o%-ercome  this  difficulty  that  the  L.  &  D.  self-cleant— ' 
ing  foot  valve  was  invented  a^d  the  first  one  made  was  use<3^ 
in  the  plant  in  which  the  inventor  is  employed.  This  foo'^ 
valve  has  been  in  use  for  several  years  in  various  parts  o  * 
the  country  and  the  manufactures  have  yet  to  receive  a  wor<3 
of  complamt  as  to  its  reliability.  If  the  holes  in  the  foo** 
valve  become  stopped  up,  they  can  easily  be  cleaned  out  b^-* 
reversing  the  flow  of  the  water  in  the  pipe.  This  can  be  don^ 
from  the  engine  room.  For  further  information  address  th^ 
L.  &  D.  Foot  Valve  Co.,  353  S.  Front  street.  Grand  Rapids, 
Mich. 

A  HANDSOME  and  interesting  booklet  describing  Ideal 
engines  and  illustrating  its  various  parts  is  at  hand.    The 
Ideal  engine  is  manufactured  by  A.  L.  Ide  &  Sons,  Spring- 
field, 111.,  who  will  send  a  copy  of  this  booklet  upon  request 

THE  MONTHLY  RECORD  of  Scientific  Literature  is- 
sued by  D.  'Van  Nostrand  &  Co.,  23  Murray  and  27  Warren 
streets,  New  York,  has  been  received.  At  this  time  they  are 
calling  special  attention  to  the  book  "Internal  Combustion 
Motors,"  by  Prof.  R.  C.  Carpenter  and  H.  Diedrichs  of 
Sibley  College,  Cornell  University.  For  further  information 
regarding  this  book  address  the  publishers  at  either  of  the 
addresses  above  given. 

"GRAPH ITF„"  the  monthly  publication  of  the  Jos.  Dixon 
Crucible  Co.,  of  Jersey  City,  N.  J.,  is  in  and  as  usual  contaiiis 
a  great  deal  of  matter  of  interest  to  the  engineer.  It  is 
devoted  particularly  to  lubrication  by  the  use  of  graphite  and 
ns  it  is  sent  free  to  engineers  there  is  no  reason  why  you 
should  not  read  it. 

ONE  OF  THE  HANDSOMEST  CATALOGS  that  has 
been  our  plea.sure  to  review  has  recently  been  issued  by  the 
Del^Vcrgne  Machine  Co.,  of  New  York,  manufacturers  of 
Koerting  gas  engines.  The  catalog,  while  being  about  as 
handsome  as  a  catalog  can  be,  is  fully  up  to  the  mark  in  the 
matter  of  illustration  and  description.  Any  engineer  de- 
siring to  increase  his  knowledge  of  g^s  engines,  their  con- 
struction and  operation,  should  get  a  copy  of  ^is  catalog. 
When  writing  kindly  mention  the  Engineers'  Review. 

\  UNIQUE  and  interesting  booklet  has  been  issued  by 
the  Consolidated  Engine  Stop  Co.,  100  Broadway,  New  York. 
The  cover  of  the  booklet  represents  the  cover  of  a  law  book, 
while  the  back  cover  extends  above  the  front  cover  and 
represents  the  head  of  a  jud^e.  The  booklet  is  entitled 
"The  Law  of  Employers'  Liability"  and  very  briefly  states 
the  decision  of  a  case  brought  ben>re  the  Supreme  Court  of 
Rhode  Island.  Every  engineer,  superintendent  and  manu- 
facturer should  acquaint  himself  with  this  decision  and  can 
do  so  by  writing  the  Consolidated  Engine  Stop  Co.  at  the 
above  address. 
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;  WILLIAMS  GAUGE  CO.,  Pittsburg,  Pa.,  manu- 
rs  of  the  Williams  safety  feedwater  regulator,  also 
;Cture  the  Williams  steam  pump  governor  and  the 
IS  steam  trap.  They  will  be  pleased  to  give  informa- 
g;arding  any  of  their  appliances  to  any  person  address- 
ffl. 

;  PUBUCITY  MAGAZINE  for  June  and  July  have 
d  each  other  rather  closely.  This  magazine  is  pub- 
by_  the  Under-Feed  Stoker  Os.  of  America,  Mar- 
building,  Chicago,  and  every  month  contains  some- 
i  interest  and  value  to  engineers.  It  is  designed  prin- 
to  keep  its  readers  in  touch  with  the  development  and 

in  popularity  of  the  Jones  stoker.     It  will  be  sent 
aonths  free  of  charge  to  engineers  who  ask  for  it. 
lAM  RECEIVERS  AND  SEPARATORS"  is  the  title 
reatise  on  this  subject  by  Frank  A.  Simonds,  Grand 

Mich.  It  also  describes  the  different  types  of  the 
Is  separator.  This  separator  is  designed  on  a  different 
an  any  other  on  the  market  and  is  made  especially  to 
conditions  under  which  it  is  to  operate.  The  ideas 
:d  by  Mr.  Simonds  are  worthy  of  consideration  by 
>rogressive  engineer  and  plant  owner. 
HAVE  RECEIVED  a  folder  describing  the  book  en- 
the  "Practical  Gas  Engineer,"  published  by  E.  W. 
lecker,  404  .Madison  avenue,  Anderson,  Ind.  The  price 
book  is  $1  and  can  be  obtained  by  addressing  the  pub- 
)r  the  Engineers'  Review. 

KENHEIMER  MECHANICAL  OIL  PUMPS  for 
engines,  pumps,  automobiles,  and  traction  engines  are 
described  in  a  booklet  that  has  been  sent  us.  These 
ips  as  well  as  the  Lunkenheimer  valves  are  well  known, 
uiufactured  by  the  Lunkenheimer  Co.,  Cinciimati,  O. 
;  TRIUMPH  OIL  SEPARATOR  which  is  manu- 
d  by  the  Steam  Appliance  Co.,  247  Oregon  street,  Mil- 
:,  Wis.,  is  illustrated  and  described  in  a  booklet  re- 
received.  To  show  their  confidence  in  this  separator 
uiufacturers  agree  to  install  the  separator  on  a  60 
trial  with  a  very  liberal  guarantee.  Engineers  not 
r  with  this  separator  should  be  and  can  obtain  further 
ition  from  the  manufacturers. 

KE'S    SELF-CLEANING   smokeless   furnace,   which 

ufacturerd  and  for  sale  by  Jas.  V.  Burke,  308  Adams 

s  building,   Chicago,   is   fully  described  in  a  40-page 

A  description  and  reports  of  tests  of  this  furnace 

of  interest  to  most  engineers. 

T.  BONNER  &  CO.,  Boston  and  New  York,  manu- 
rs  of  Klinger  reflex  water  gages  and  gage  mount- 
ive  been  incorporated  under  the  laws  of  the  state  of 
husetts  and  will  hereafter  be  known  as  the  Wm.  T. 

Co.     This  company   have  a   very  complete  line  of 
specialties  and  will  be  glad  to  send  their  literature  to 
>  address  them  at  246  Summer  street,  Boston,  Mass. 
,  AMERICAN  BLOWER  CO.,  Detroit,  Mich.,  manu- 
rs  of  heaters,  fans,  blowers,  engines,  etc.,  also  manu- 

Morehead  traps  of  the  return  or  tank  tsrpes.  These 
traps  are  described  in  catalog  No.  165  whkh  will  be 
any  engineer  upon  request. 

;  WEBSTER  FEEDWATER  HEATER  and  chemical 
,  manufactured  by  Warren  Webster  &  Co.,  Camden, 
is  fully  described  and  illustrated  in  part  2  of  their  gen- 
talog.    This  is  of  particular  interest  to  engineers  and 

sent  to  anyone  upon  request. 
FFALO  TANDEM  GAS  ENGINES,"  is  the  title  of  a 

issued  by  the  manufacturers,  the  Alberger  Co.,  Buf- 

wEELER  CO.,  Williamsport,  Pa.,  manufacturers  of 
i  water  tube  boilers,  self-supporting  steel  stacks,  etc, 
nt  us  a  copy  of  their  catalog. 

TER  ARCH  FURNACE  CO.,  First  National  Bank 
f,  Chicago,  have  handed  us  a  ccq>y  of  their  catalog 
ing  the  twin  fire  furnace. 

;  GREENE- WHEELOCK  ENGINE  which  is  manu- 
d  by  the  Amjirican  &  British  Mfg.  Co.,  Providence, 
s  described  in  a  catalog  sent  us  some  time  ago.  This 
is  equipped  with  the  Hill  valve  gear  and  is  built  in 
ital  and  vertical  types  for  any  service  and  any  size, 
mnpany  also  manufacture  the  Geo.   H.  Corliss  steam 

the  EHesel  oil  engine  and  the  O.  K.  kerosene  engine. 

IMPROVED  WATER  TUBE  CLEANER"  is  the 
a  folder  issued  by  the  General  Specialty  Co.,  73  Car- 


roll street,  Buffalo,  N.  Y.,  and  describes  the  Demon  water 
tube  boiler  cleaner.  This  cleaner  was  recently  described  in 
the  Engineers'  Review,  but  more  detailed  mformation  is 
given  in  the  folder. 

THE  GWYNN  GAS  BURNER,  which  is  said  to  be  one 
of  the  most  successful  natural  gas  burners,  is  illustrated  by 
a  blue  print  being  sent  out  by  the  manufacturer,  Mr.  £.  F. 
Gwynn,  800  Empire  building,  Pittsburg,  Pa.  In  those  sec- 
tions of  the  country  where  natural  gas  is  used,  the  Gwynn  is 
well  known. 

A  VERY  INTERESTING  BOOKLET  entitled  "About 
Myself,"  is  a  description  of  a  Bundy  steam  trap.  It  gives  a 
brief  history  of  the  trap  and  contains  considerable  informa- 
tion regarding  the  different  purposes  to  which  traps  may  be 
put  It  will  be  sent  to  any  one  upon  request  by  the  A.  A. 
GrifiSng  Iron  Co.,  450  Communipaw  avenue,  Jersey  City,  N.  J. 

THE  HEINE  SAFETY  BOILER  CO.,  420  Olive  street, 
St  Louis,  Mo.,  give  a  description  of  their  boilers  in  a 
handsome  catalog  that  has  been  received.  This  catalog,  how- 
ever, is  devoted  more  particularly  to  illustrations  of  the 
plant  and  shops  in  which  the  Heine  boiler  is  made. 

CATALOG  B,  issued  by  the  Pittsburg  Valve  &  Fittings 
Co.,  Frick  building,  Pittsburg,  Pa.,  is  a  very  large  and  hand- 
some one.  This  company  manufacture  iron  pipe  fittings,  brass 
and  iron  valves,  etc. 


TRADE  NOTES. 


IT  IS  ANNOUNCED  that  W.  S.  Heger,  for  many  years 
identified  with  Westinghouse  interests,  has  joined  the  force 
of  the  AUis-Chalmers  Co.  as  assistant  to  the  vice  president 
and  general  manager. 

THE  QUINCY  ENGINE  WORKS,  Quincy,  111.,  report  an 
excellent  business  in  their  line  for  June.  In  addition  to  a 
dozen  orders  for  "Quincy"  corliss  engines  the  company  have 
just  secured  a  contract  for  a  large  compound  vertical  auto- 
matic engine  for  a  direct  connected  electrical  unit  These 
orders,  in  addition  to  a  large  contract  for  special  machinery 
for  the  United  States  Steel  Corporation,  seem  to  demon- 
strate beyond  a  doubt  that  the  now  famous  "Q"  for  Quincy 
and  "Q"  for  Quality  seems  to  have  struck  a  popular  chord. 

THE  CRANE  CO.,  Chicago,  whose  offices  have  been  lo- 
cated at  10  North  Jefferson  street  since  1864,  have  moved  to 
their  new  office  building  at  519  South  Canal  street  A  branch 
of  the  city  sales  department  will  be  continued  at  the  old  ad- 
dress. 

THE  ROE-STEPHENS  MFG.  CO.,  Detroit,  Mich.,  manu- 
facturers of  safety  valves,  throttle  valves,  gate  valves,  angle, 
globe  and  check  valves  and  steam  specialties,  have  bought  of 
C.  W.  Thomas  the  plant  and  equipment  of  what  was  formerly 
the  Michigan  Brass  and  Iron  Works.  They  also  announce 
that  they  have  secured  the  services  of  Charles  A.  G.  Winther 
as  general  superintendent.  Mr.  Winther  held  a  similar  posi- 
tion with  the  Chapman  Valve  Mfg.  Co.,  Indian  Orchard, 
Mass.,  for  many  years. 

THE  CHANDLER  &  TAYLOR  CO.,  Indianapolis,  Ind., 
were  the  successful  bidders  for  the  150-horsepower  high- 
speed, self-oiling,  direct  connected  engine  which  is  to  be 
placed  in  the  new  power  plant  bf  Mandel  Bros.,  of  Chicago. 

THE  FISHER  GOVERNOR  CO.,  1202  Main  street  West, 
Marshalltown,  la.,  report  that  orders  are  coming  in  thick  and 
fast  from  all  parts  of  the  United  States  and  that  another 
order  was  received  from  Russia  a  short  time  ago.  They 
manufacture  the  Fisher  pump  governor;  also  pressure  regu- 
lators and  reducing  valves. 

THE  CRANE  CO.,  Chicago,  celebrated  their  soth  anniver- 
sary July  4.  All  the  company's  branch  house  managers  took 
part  in  the  celebration.  Monday  the  branch  managers  went 
through  the  Crane  Co.'s  factories ;  in  the  evening,  at  7  o'clock, 
they  were  given  a  dinner  and  taken  to  .the  "White  City," 
where  an  evening  was  spent  visiting  the  various  shows. 
Tuesday  morning  the  managers  went  to  Lake  Geneva,  Wis., 
where  they  were  entertained  by  Mr.  R.  T.  Crane  at  his  sum- 
mer residence  that  and  the  following  day,  Thursday,  July  6, 
the  company  gave  to  all  their  employes  and  families  a 
picnic  at  North  Western  Park.  About  10,000  people  attended 
this  picnic. 

MR.  W.  A.  STADELMAN,  Eastern  agent  of  the  Well- 
man-Seaver-Morgan  Co.,  and  who  has  been  in  charge  of  the 
Eastern  office  at  42  Broadway,  New  York  city,  has  been  ap- 
pointed general  sales  agent  of  the  same  company,  with  head- 
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(quarters  at  Cleveland,  O.,  taking  effect  July  i.  Mr.  Fred 
btadoliuan  has  been  appointed  assistant  manager  of  the  New 
York  office.  Mr.  Harry  V.  Croll,  M.  E.,  for  the  past  eight 
years  with  the  E.  P.  Allis  Co.,  and  their  successors,  Allis- 
Chalnicrs  Co.,  of  Chicago,  has  resigned  and  accepted  a  posi- 
tion with  the  Wellman-Seaver-Morgan  Co.,  Cleveland,  O. 

THE  MATTER  OF  SATISFACTORY  lubrication  is  prob- 
ably the  most  vexatious  problem  which  comes  before  the 
general  user  of  machinery.  Those  who  have  tested  Albany 
grease,  made  only  by  Messrs.  Adam  Cook's  Sons,  313  West 
street.  New  York  city,  usually  find  that  it  offers  a  relief 
along  this  jine.  The  manager  of  a  large  laundry  plant  in 
Chicago  writes:  "The  grease  works  very  satisfactorily  and 
we  shall  use  it  hereafter  in  preference  to  what  we  have  had." 
.  RECENT  SALES  of  the  White  Star  oil  filter  by  the  Pitts- 
burg Gage  &  Supply  Co.,  Pittsburg,  have  been  made  to  the 
following:  Page  Coal  &  Coke  Co.,  Pageton,  W.  Va. ;  Gen- 
eral Castings  Co.,  Verona,  Pa.;  Atlantic  Elec.  L.  &  P.  Co., 
Atlantic  City,  N.  J. ;  A.  Weston  Lbr.  Co.,  Weston  Mills,  N.  Y. ; 
Merchants  Mfg.  Co.,  Fall  River,  Mass.,  and  the  American 
Zinc,  Lead  &  S.  Co.,  Carterville,  Mo. 

THE  INGERSOLL-SERGEANT  DRILL  CO.  and  the 
Rand  Drill  Co.  have  been  united  into  a  new  company  called 
the  Ingersoll-Rand  Co.  The  new  incorporation  was  formed 
under  the  laws  of  New  Jersey  with  a  capital  of  $10,000,000, 
of  which  $5,000,000  is  preferred  stock  and  the  balance  com- 
mon. This  is  a  union  of  valuable  patents  and  of  expert  en- 
gineers of  large  experience  in  their  special  line  of  work.  It 
should  be  advantageous  to  purchaser  as  well  as  manufacturer. 
Improved  machinery  and  better  service  will  result.  The  fac- 
tories of  the  two  companies  are  located  at  Phillipsburg,  N.  J., 
Easton,  Pa.,  Tarrytown,  N.  Y.,  Ossining,  N.  Y.,  Painted 
Post,  N.  Y.,  34th  street.  New  York  city,  and  Sherbrooke, 
Quebec.  Ihey  will  all  be  operated.  For  the  present  the 
main  offices  of  the  new  company  will  be  located  at  36  Cort- 
landt  street.  New  York. 

THE  WILLIAMS  GAGE  CO.,  Pittsburg,  Pa.,  wish  to 
announce  the  establishment  of  their  Chicago  office  in  the 
Fisher  building.  It  is  conducted  by  Mr.  F.  E.  Gould,  who 
will  be  pleased  at  all  times  to  receive  inquiries  and  give  any 
information  on  the  several  specialties  manufactured  by  the 
above  concern.  They  report  the  equipment  of  feed- 
water  regulators  to  over  3,000,000  horsepower  of  boilers, 
and  their  steam  trap  is  used  in  some  of  the  largest  plants  in 
the  country. 

THE  WALTER  L.  FLOWER  FILTER  CO.,  ion  Chemi- 
cal building,  St.  Louis,  Mo.,  report  that  they  have  recently 
shipped  34  .Acme  oil  filters  to  Kobe,  Japan,  and  are  prepar- 
ing a  shipment  of  26  which  will  go  forward  to  the  same  place 
soon. 

THE  STIRLING  CO.  announce  the  removal  of  their 
executive  and  accoimting  departments  from  the  Pullman 
building,  Chicago,  to  the  Trinity  building.  New  York  City, 
on  May  l,  1905.  They  will  continue,  however,  to  maintain 
their  present  offices  in  the  Pullman  building,  Chicago,  for  the 
convenience  of  tlieir  friends  and  trade  in  the  West. 

IT  HAS  BEEN'  .^XXOL'XCED  that  the  Gem  Mfg.  Co.. 
I'ittsburg,  Pa.,  have  sold  the  boiler  tube  cleaner  business  to 
the  Lagonda  Mfg.  Co.,  Springfield,  O.  This  latter  firm  need 
no  introduction  to  the  readers  of  the  Engineers'  Review. 

THE  G.  M.  DAVIS  REGULATOR  CO..  Chicago,  New 
York,  San  Francisco  and  Boston,  have  recently  received  an 
order  for  a  30-inch  combination  back  pressure  and  relief  valve 
to  be  installed  on  the  exhaust  pipe  of  the  Sears-Roebuck 
new  plant  in  Chicago.  This  valve  is  so  arranged  as  to  hold 
cither  a  back  pressure  or  a  high  vacuum  and  it  is  the  inten- 
tion of  this  company  to  run  condensing  in  the  summer  on  the 
heavy-duty  cross-compound  Reynolds  Corliss  engines  and  in 
the  winter  to  run  non-condensing  and  utilize  the  exhaust  for 
heating.  The  combination  valve  automatically  adjusts  itself 
to  either  condition.  This  company  also  report  that  in  the  past 
year  they  have  furnished  125  of  these  combination  valves 
ranging  in  size  from  12  to  30  inches  used  in  connection  with 
Curtis  turbines  where  it  is  desired  to  run  them  condensing 
or  non-condensing.  They  aUo  mention  a  recent  ship- 
ment of  an  it<-inch  No.  2  hiah  pressure  regulator  to  Cuba. 
This  is  the  l.-irpcst  pressure  reducing  valve  that  has  been  made 
fi)r  some  time,  it  being  the  second  one  that  this  company  has 
put  out. 

THE  Bl'RT  MFG.  CO..  .Akron.  O.,  have  just  received  a 
very  flattering  lestimoniai  fr';ni  the  Del^val  Steam  Turbine 
<'<i..'  in  reference  tn  the  larac  .Xmerican  oil  filter  which  they 
used  in  their  exhilut  at  the  St.  Louis  Exposition. 


The  Relief  V^ve. 


A  buzz — a  whirr 

A  cloud  of  dust — 

A  wild,  blood-curdling  yell — 

A  ghastly  object  flashing  by — 

Then  silence — and  a  smell! 


There  are  no  buffet  cars  on  a  train  of  disasters. 


In  Adam's  day,  woman  was  merely  a  side  issue,  but  at 
the  present  writing  she  is  pretty  much  the  whole  show. 


The  coal  man  should  be  brought  to  see  the  error  of  his 
weighs.— Philadelphia  Record. 


"  I  see  that  Russia  is  putting  another  large  sum  into  a  new 
navy." 
"Yes,  that's  her  sinking  fund."— Life. 


A  pupil  in  a  Lynn,  Massachusetts,  school  was  ulced  by 
his  teacher  to  give  the  definition  of  a  vacuum. 

"I  can't  just  describe  it,"  said  he,  "but  I  have  it  ia  ny 
htSid."—Uppincotfs. 


"I  want  some  one  to  figure  out  how  much  elecuidfc# 
is  going  to  take  to  run  my  mill.  Whom  would  yon  ttttStt- 
mend?" 

"One  of  those  lightning  calculators,  of  coune.— JIT.  0. 
Times-Democrat. 


"It's  a  wonder  that  stock  hasn't  taken  a  tumble,"  said 
the  first  speculator.  "It's  going  up  steadily,  although  1 
believe  it's  full  of  water." 

"But,"  remarked  the  other,  "how  can  it  be  full  of  water 
if  there  isn't  a  drop  in  it?"— Philadelphia  Press. 


"It's  really  very  kind  of  you,  Mr.  Dumley,  to  give  me 
your  seat."  said  Miss  Key. 

"Not  at  all,"  replied  Dumley.  "We  men  are  getting  very 
tired  of  being  accused  of  giving  up  our  seats  only  to 
pretty  girls." — Philadelphia  Ledger. 


Bill  had  a  billboard.  Bill  also  had  a  board  bill.  The 
board  bill  bored  Bill  so  that  Bill  sold  the  billboard  to  pa; 
his  board  bill.  So  after  Bill  sold  his  billboard  to  pay  his 
board  bill  the  board  bill  no  longer  bored  Bill. — From  iht 
Yale  Expositor. 


Smith — "Why  is  Brown  carrying  his  arm  in  a  sling?" 
Jones — "Oh,  his  horse  kicked  him  and  broke  it.  He 
went  out  horseback  riding  the  other  day  instead  of  taking 
his  automobile;  and  when  the  horse  balked,  he  got  off  and 
twisted  its  tail — from  force  of  habit,  you  know." — The  Au- 
tomobile. 


Mrs.  Cassidy — Yer  drunk,  ain't  ye?    Where's  yer  hat? 

Cassidy — Whin  Oi  left  Casey's  Oi  seen  two  hats  on  the 
table.  Oi  picked  up  wan  o'  thim  an'  put  it  on  me  head. 
Faix,  Oi  niusht  'a'  picked  up  the  wan  that  wasn't  there! 


A  lawyer  had  as  a  client  a  negro  who  was  accused  of  steal- 
ing chickens.  Things  were  going  in  the  darkey's  favor, 
until  he  was  placed  on  the  stand. 

"Are  you  the  defendant  in  this  case?"  asked  the  judge. 

"No,  sah,"  he  replied,  with  an  amazed  look  on  his  face 
and  pointing  to  his  counsel,  "dat  man  over  da,  he's  de  de- 
fendant; I'se  de  gem'an  what  stole  de  chickens." 


At  one  of  the  railway  construction  works  in  Glasgow,  a 
Roman  Catholic  clergyman,  who  takes  a  great  interest  in 
the  members  of  his  flock  engaged  at  the  cutting,  saw  one 
of  them  entering  a  saloon.  He  hailed  him,  but  Pat  simply 
looked,  and  walked  in.  Waiting  till  he  came  out,  the  rev- 
erend gentleman  accosted  him  thus:  "Pat,  didn't  you  hear 
me  calling?"  "Yes,  your  rivrince,-  I  did,  but — but  I  had 
only  the  price  of  one." 
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Can  Get  Those  Boilers  Clean 
If  You  Use 

NTERNATIONAL 
poller  Compound 

}u  doubt  it,  send  for  a  trial  order, 
iaoe  a  special  proposition  for  en' 
gineers.     Write  for  it. 

rnational   Boiler  Compound  Co. 

irkatStrMt,  CHICAGO,  ILL. 


A  CH£AP  AND  BIMPLE  oevrCE  THAT  WILL 
SAVE  YOU  LOTS  OF  TROUBLE  AND  MAr 
PREVENT     AN     EXPENSIVE     SHUT-OOWN 

An  Automatic  Self- 
Cleaning  Foot  Valve 

You  can  dean  it  quickly  and  ihofMigkly  with- 

out  leaving  ihr  engine  room. 

No  plant  taking  ill  boder  (eedwater  from  a 

rivei,  lake  or  (xKid  can  afford  to 

be  without  ihii  valve 


CIN'ES  SATISFACTION 
WHEREVER  USED 


SEND  FOR  CIRCUIJVRS 
AND  PRICE  LIST 


L.  a  D.  FOOT  VALVE  CO. 

353  S.  From  Sir«J  GRAND  RAPIDS.  MICH. 


forth  Wins'l 


AND 
THE 


)Idcn  Tilting  Steam  Trap 

on  iu  meriu.     Made  for  high  or  low  prrssure.    It  is  the 
(e»l  trap  of  iLs  kiinl  on  Ihr  market.     No  fl'iat<.  up  valve*  iiiti.:c 
logetout  of  order.    r>i«i'ive  ami  durahle . 


wish  lo call  anccial  allmtlou   to  the  Ai'l— «"n   Vn...Beii.r-) 
I  description  of  which  will  Ite  found  in  our  catalog    Scud  fur  it. 

Qolden'Anderson  Valve  Specialty  Co. 

PIKE  ST.  PITTSBURO,  PA. 


This  brings  it  home 


TIGHT    CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 
like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 
bearings,  relief  at  all 

points,   no  lost   power. 


Turn  your  bicycle  up- 
side down,  tighten  the 
chain  and  revolve  wheel 
by  hand. 

Next  loosen  the  chain 
and  do  it  again. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  every  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Surface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

Qing- Surface   Co 

J54-J60  Virginia  St 

Buffalo   NY 

Branches  In  Chief    Qtles. 


THE   USE   OF  THE 

Reliance  Safety  Water  Column 

INSURES,  AMONO  OTHER  THINGS 

Steady  Wat«p  Lass  Rspairs 

Steady  Power  Less  Stoppages 

Steady  Steam   Pressure  Less  Fuel 

Less  Expansion  and  Contraction 

IT  GIVES  INSTANT  ALARM  WHEN    THE 
WATER    IS    TOO    HIGH    OR    TOO    LOW 

WRITE    US    FOR    FURTHER    INFORMATION 

The  Reliance  Gauge  Column  Co. 

80  E.  Prospect  St.  CLEVELAND,  O. 


Steam  Traps  Save  Coal 


RETURN  STEAM  TR.\P 


This  company  manufacture 
Steam  Trap*  for  all  dutiei. 
Re(uro  Steam  Traps  for  rv- 
tumtug  the  water  of  coiiden  v 
ation  back  into  the  boiler  un- 
der preMure,  «-ittaout  the  aid 
of  a  pump,  and  non-nftum 
steam trapaiordiacbarging  the 
water  Into  a  tank  or  atmos- 
phere and  preventlnir  the  es- 
cape of  steam  from  the  system. 

SKHD  FOR  CAT&I«OOB  "  8  " 

Tbe  Albany  Steam  Trap  Co. 

AnMny,N.Y„U.S.A. 

BsUbllahed  1871. 
Ftedlt  Townacnd.  Pres. 

}ai.  H.  Bleasina,  Geo.  Mgr. 
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^TEAM  PIPES  THAT 
.5PATTER  R00F5 


Does  this  suggest  a  condition  that  exists  m  your  own  plant?  A 
constant  drizzle  of  oil  and  water  from  the  exhaust  pif>e.  Decay  (A 
roof.  Spattered  walls.  Wet  sidewalks.  Annoyance  to  passeisby  and 
injury  to  their  clothes. 

A  Wright  ^'CYCLONE''  Exhaust  Head 
Would  Stop  All  This! 

Tlie  "CYCLONE"  is  a  perfectly  prop>ortioned 
head.  Elxtremely  heavy  and  durable,  and  made 
to  last  for  years.  It  cannot  cause  bacic  pressure, 
all  steam  passages  being  ample,  giving  a  full,  free 
course  to  the  steam,  which  issues  light  and  dry 
and  without  noise. 


Don't  buy  an  exhaust  head  until  you  have  studied  the  construction  details  of  the 
WRIGHT  "CYCLONE"     Send  for  leaflet. 

WRIGHT  MANUFACTURING  CO. 


82  Woodbridge  St. 


DETROIT.  MICH.,  U.  S.  A. 


16  inch  Swartwout  Cast  Iron  Exhaust 
Head  on  the  16  story  Columbus  Sav' 
ings  &  Trust  Company*s  Building,  Co= 
lumbus,  Ohio. 

FRANK  L.  PACKARD 
COLUMBUS,  OHIO 
ARCHITECT 

It  is  ornamental  and 
is  tHere  to  stay 

THE  OHIO  BLOWER  COMPANY, 

SOLE  MANUFACTURERS. 

Dept.  S3  OHIO 
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THE  LAST  CHANCE 


r 


to  take  water  out  of  Live  Steam  is  at 
the  throttle.  We  make  several  stylesof 

AUSTIN 

Steam  Separators 

designed   to    be   installed  as   shown 
above,  giring 

ee  Great  Advantages 


DRY  STEAM  -  Increased 
efficieno'  in  the  engine.  Over 
99.5 '4  dry  steam  proven  by 
test. 

STEAM  STORAGE— Ex. 

tia  steam  instantly  available 
far  sudden  increases  of  load. 
In  many  plants  the  use  of  a 
(team  separator  that  also  acts 
»s  an  accumulator  is  invaluable. 

fGINE  INSURANCE— 

A  large  .\uslin  receiver  separa- 
tor properly  drained — for  tliis 
purpose  use  a  good  steam  trap — 
'gives  absolute  protection 
against  water  entering  the  en- 
pine  cylinder  either  in  large  or 
small  amounts. 


Hiic.  "H"  \>rtical 


I  Figured  in  any  of  these  three  ways  an  Austin  Separa- 
ns  steady  dividends  on  its  cost.     And   we  let  you 
ire  it  to  your  own  satisfaction  before  a  cent  of  money 
dianges     hands.       Catalogue     illustrates     and    details 

I  complete  Austin  line  of  sejjarators  for  live  or  exhaust 
u.    SEND  FOR  IT. 
U 


Atistin  Separator  Co. 

tVoodbrldge  St.,         Detroit,  Mich.,  V.  S.  A. 


The  Standard  Steam  Trap  of  America 

ISTHB 


ANDERSON 

MANUFACTURED  BY 

THE  V.  D.  ANDERSON  CO. 


CLEVELAND,  OHIO. 


MOUND     PACKING     TOOLS 

Will  goln  any  val\-e.  rod  puinporrnginc 
sluffioe  box.  Will  wiltuUnd  roughest 
usage. 

1  letof  4  I.ockine  Tools. ..-SI. 50 
1  set  of  6  Packing  Tool*  ..  2  25 

1  set  of  5  Cold  Chisel<i  2.00 

Mail  orders  promptly  atlended  to.  Get 
our  t>ook  Engineers' Chum:s. 

MOUND  TOOL  &  SCRAPER  C  J.,  710-712  Howard  St.,  ST.  LOUIS.  MO. 


ENGINEER'S 
L CENSE 

1  "THE    HAWKINS'    WORKS" 

1    are  Ihc  mo»l  bclpfut   le-io  of  book*    published 
1   fpt  Engineer*  and   Firemen,   rrbtinj  lo  s 
1    flAfe  knd  iure  prepariiioa   for  examiosiioa   for 
I    Eagineer'i  liceniei  and  promotions. 
1             t  otnplrte  Catatofiie  •ml  free,  write  lo-dar. 

|the:o.     avdel    ta    co. 

■    63    FiftK   Ave,     New   York  CItv. 

I 
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Just  Read  These  Two  Letters 

From  the  Eureka  Fire  Hose  Co.,  and  be  convinced 

that  the  Cross  Oil  Filter  is  every  bit 

as  good  as  we  say  it  is : 

Jersey  City.  N.  J..  May  20.  1895. 
The  Burt  Mfg.  Co..  Akron,  Ohio. 

Gentlemen : — We  take  pleasure  in  certifying  that  the  Oil  Filter 
purchased  about  two  years  ago  has  given  good  satisfaction. 
Yours  very  truly,  Eureka  Fire  Hose  Co.. 

B.  L.  Stowe,  Vice-Pres. 


HERE  IS  WHAT  THEY  SAY  AFTER  ALMOST 
ELEVEN  YEARS: 

Jersey  City.  N.  J..  March  9.  1904. 
The  Burt  Mfg.  Co..  Akron,  Ohio. 

Gentlemen  :■ — We  do  not  have  much  oil  to  filter,  but  the  Cross 
Filter  that  we  purchased  of  you  eleven  years  ago  filters  satisfactorily  all 
that  we  put  into  it.' 

Yours  truly.  Eureka  Fire  Hose  Co.. 

B.  L  Stowe,  Vice-Pres. 


Here's  pretty  good  evidence  that  the  Cross  Oil  Filter  gives  satis- 
faction— and  gives  it  for  a  long  time.  Wouldn't  it  be  a  good  plan  for 
you  to  find  out  more  about  such  0  filter  ?  We  know  it  would  and  we 
want  to  send  you  the  booklet. 


Here's  Another  Proof 

that  our  Standard  Exhaust  Head  is  alt 
that  we  claim  it  is — and  more : 

Leelonia,  Ohio,  January  14,  1905. 
The  Burt  Mfg.  Co..  Akron,  Ohio. 

Gentlemen : — Your  esteemed  favor  of  the  I  3th  insl.  is 
received,  and  replying  thereto  we  beg  leave  to  advise  you  that 
the  37*3"  Stjuidard  Ejchaust  Head  we  purchased  from  you, 
and  have  had  it  in  use  for  about  60  days,  is  giving  us  good 
satisfaction.  We  find  the  exhaust  head  all  and  more  than  you 
claimed  for  it. 

Yours  truly, 

THE  SALEM  IRON  CO. 


TTiis  Exhaust  Head  was  made  of  No  1 0  gauge  iron,  and 
weighed  4.200  lbs.  We  make  them  of  any  weight  of  iron 
desired,  and  in  any  size  from  one  inch  to  sixty  inches.  An 
interesting  booklet  will  be  sent  on  request 

THE  BURT  MANUFACTURING  CO. 

Largest  Manufacturers  of  Oil  Filters  in  the  World. 

228  Main  Street,  AKRON,  OHIO,  U,  S.  A. 

Also  Supplied  by  Engine  Builden,  Dealen  and  Power  Contractors. 
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GOLD  MEDAL 
ST.  LOUIS,  I904 


Try  tKe  Trimo 


One  thorough  trial  will  convince  you  of  the  superior  merits  of  the  Trimo  Pipe 
Cutter. 

The  rolls  keep  the  cutter  straight  automatically,  ensuring  a  square  cut.  At  the 
same  time  they  remove  all  burr,  leaving  the  pipe  ready  for  the  threading  die.  No 
filing  is  necessary.     Thus  a  great  saving  of  time  and  labor  is  effected. 

For  close  quarter  work  the  rolls  can  be  replaced  by  cutting  wheels,  making  a 
3- wheel  cutter. 

Another  strong  point  is  the  absence  of  thread  in  the  handle  bearing.     An  easily 
replaced  nut  is  used  instead. 

Send  for  catalog  No.  22,  or  consult  your  dealer. 


TRIMONT  MFG.  CO. 

R.oxbury,  Mass. 


ALPHABETICAL  LIST  OF  ADVERTISERS. 

The  following  list  gives  the  pages  on  which  the  advertisements  appear. 
For  classified  list  of  machinery,  etc.,  see  page  44. 


pastil 


Allian>  Steam  Trap  Co 

.American   Engine  Co 

American  Injector  Co 

.\iMirrson  Co.,  V.  D 

Ancona       Corporation       Charter 

r»t»tr2nfr^    Co 

.\,  Mfg.  Co 

A«  ■,  Theo 

.^BHIIlan  &  Taylor  Machinery  Co. 
Aasttti  Separator  Co 

Machine  Co 

■Icr-.t  I"ii£;ine  Co 

B>  L'o 

Bi;  Co.,  John  S 

Canton  Pump  Co 

C>i;.-^ct.-.    TnifCtOr    Co 

C  A'hide  Mfg.  Co 

Cl.  :  lue  Cleaner  Mfg.  Co.. 

Qing-Surface   Co 

Colambiis    Machine   Co 

Cook's  Sons,  Aflam 

CoojKr,  Co.,  C   &  G 

Crandall   Packing  Co 

Crane  Co 

na\-i«    RcRul.-ifor   Co..   G.    M 

Detroit  LiibriMtor  Co 

Dixon  Crucible  Co.,  Jos 

Pisher  Governor  Co 

Flower  Filter  Co.,  Walter  I . 

Foster  Engineering   Co 


39 
66 

54 
41 

66 

57 
41 
64 
41 

64-67 
65 
43 
S3 
61 
5 


% 


48 
39 
6S 
I 
66 
49 
41-62 

S6 
53 
65 
61 
44 
61 


France  Packing  Co so 

General  Specialty  Co 45 

Golden-Anderson       Valve      Spe- 
cialty Co 39 

Goodyear  Tire  &  Rubber  Co 49 

Gould  Packing  Co 48 

Greene,  Tweed  &  Co 51 

Hancock  Inspirator  Co 56 

Harrison  Safety  Boiler  Works...  59 

Holyoke  Steam  Boiler  Works.  ...  64 

Hubbard  &  Co 48 

Indicator  Instruction  Co 53 

International     Boiler     Compound 

Co 39 

Jacobs  &  Co.,  Chas 57 

Keystone   Lubricating  Co 2 

Lagonda  Mfg.  Co 47 

Lamprey  Co 62 

L.  &  D.  Foot  Valve  Co 39 

Lippiucott  Steam  Specialty  &  Sup- 
ply Co 53 

Lord  Co.,  Geo.  W 

Lubron    Mfg.    Co 48 

Lunkenheimer  Co 54 

Marinette  Gas  Engine  Co 63 

Martin  Grate   Co fe 

Maurer,  Labadie  &  Co  .48 

McCrea  &  Co.,  James  .54 

Merrill,  G.  U 57 

Model  Stoker  Co 62 


Mound  Tool  &  Scraper  Co 41 

Myers  &  Bro.,  F.  E 62 

National  Pipe  Bending  Co 57 

Ohio  Blower  Co 40 

Penberthy  Injector  Co 55 

Pennsylvania  Rubber  Co 47 

Pierce  Co.,  Wm.  B 47 

Pittsburg  Gage  &  Supply  Co 44 

Powell  Co.,  Wm 55 

Quaker  City  Rubber  Co 32 

Quincy  Engine  Works  66 

Reeves  Engine  Co 

Reliance  Gauge  Column  Co 39 

Robertson  &  Sons,  Jas.  L 51 

Ruggles  &  Ruggles 48 

Russell  Engine  Co 66 

Snider-Hughes  Co 60 

Standard  Oil  Co 68 

Starrett  Co.,  L.  S 6t 

Sterling  Lubricator  Co 53 

Stewart  Heater  Co 58 

Toledo   Pipe   Threading   Machine 

Co 57 

Trimont  Mfg.  Co 43 

Vacuum  Oil  Co 63 

Wagener  Pump  Co 62 

Wheeler   Condenser  &   Engineer- 
ing Co 59 

Williams  Valve  Co.,  D.  T .s6 

Wright  .Mfg.  Co 40 


44 


ENGINEERS'   REVIEW 


Julj 


The  difference  between  the  cost  of 

AN  ACME,  OIL  FILTER 

ami    the   amouttt  by  which  it    \s  ill    lessen  your  oil  bills, 
is  worth  while  saving. 

One  ACME  FILTER  re<luced  the  oil  bills  of  a  con- 
cern $120  a  year  and  the  61ter  only  cost  f30.     Sent  on 

30  DAYS'  TRIAL 

at  our  expense,  AN  ACME  Oil,  FILTER. 

We  aruarantw  them  to  thoroughly  redeem  more 
wft.<i(eoilin  \vli%  lime  Uian  any  other  filter  made,  of 
the  Mime  capacity. 

Walter  L.  Flower  &  Co. 

IOIiamnic.lBW«  ST.  LOUIS.  MO. 


IN  THE  ENGINE  ROOM 
EQUIPPED  WITH 


71)8 

White  Sii 
Gontinuo 
Oiling 
System 

There  it 

waste  of 

waste  of  til 

waste  of  vw 

oil -soa 

floors ;  or  bearings  mnning  hot. 

But  one  handling  of  oil — from  barrel  to  sj-«l 
Booklet  "  J  "  tells  you  all  al>out  it. 

Pittsburgh  Gage  and  Supply  Gd. 

PITTSBURG,  PA. 

and  415  John  Hancock  Bldg.,  Boston,  Masb 

Ka.ttcm  Reprea^ntatives: 
VANDYCK<HCRCHII.l.  CO. 
8  Dey  StreeL  New  Yolk.  The  Bourac,  Philadet*! 


O/l  FILTRATION  EXPERTS. 


Clissiflid  Index  tor  Buyers. 


Booka  Ontter*,  Gaaket  »ad 

Audel  a  Co.,  Tbeo.  Washer 

iForii(ldrei«e«  of  manuraclurers  refer  Engineers'   Reriew  Co.  McCrea  &  Co.,  Ja». 

to  the  Alphabetical  Index  on  paice  4j.  Boring    Macliliiea,  Eleotrlo  Cutters.  Tube 


which  Kives  Ihe  paces  od  which  the  McCrea  &  Co.    Jas. 

adwrtUemeoti  appear. Brass   Fonaders 

Williams  VaWe  Co.,  D.  T. 
Air  Compressora  Calipers 

Quincy   Engine  Wk»  Starrett  Co.,  L.  S. 

bnider-Hugbes  Co.  CastinKS,    Brass 

Air    Compressors,    QasoUae  Pi„,burg  Gage  &  Supply  Co. 
Columbus  Machine  Co. 
Alarms,  BUgh  aad  Law 

Water 
Crane  Co. 
Lunkenheimer   Co. 
Penberthy   Injector   Co. 
Pittsburg  Gage  &  Supply  Co. 
Reliance  Gauge  Column  Co. 
Wright    Mfg.    Co. 
Arch  Plates,  Boiler 

Lamprey   Co. 

Aatomoblle   FittlmK* 

Lunkenheimer   Co. 

Belt  Dressing  and  Filling 

Cling-Surface   Co. 

Dixon    Crucible   Co.,  Jos. 

Belting 

Chicago    Rawhide  Mfg.   Co. 

France   Packing  Co. 

Quaker  City  Rubber  Co. 

Blowers 

Ohio    niower    Co. 

Snider-IluKlies  Co. 

Boiler  Compound  Feeders 


Chemioals 

Lord  Co..  Geo.   W. 

Clamps,  Pipe 

McCrea   &    Co..  Jaa. 

Clamps,  Steam  Jolat 

McCrea   A   Co.,  Jaa. 

Cocks 

Lunkenheimer  Co. 

Penberthy  Injector  Co. 

Pittsburg  Gage  ft  Supply  Ca 

Powell   Qo.,  Wm. 

Reliance  Gauge  Column  Co. 

Cooks,  Gas 

PiII5burK   Cane  ft    Supply   Co. 

Coila  and  Bends,  Iron, 

Brass  or  Copper  Pipe 
National    Pipe    Bending   Co. 
Commutator  Lubrloanta, 

GrapMte 


Lagonda    Mfg.    Co  ^^ 

Cylinders,   Artesian   Wall 
Myers  ft    Bro.,    F.    E. 
Cylinders,    Irrlgatloa 

Mvcrs  ft   Bro.,   F.   E. 
DiTlders 
Starrett  Co.,  L.   S. 
Dry  Kilns 
Ohio    Blower   Co. 
Dust  Collectors 
Ohio    Blower   Co. 
Dynamo  and  Motor 

Brushes,   Graphlta  • 
Dixon    Crucible   Co.,  Joa. 
Ejectors 

American    Injector  Co^ 
Chicago    Injector   Co. 
Hancock   Inspirator   Co. 
Penberthy    Injector   Co. 
Engines,  Blowing 
Buckeye  Engine  Co. 
Engines,  Gas  and  ttasallna 
Buckeye  Engine  Co. 
Columbus  Machine  Co. 
Marinette    Gas    Engine   Co. 
Engines,  Gasoline  Hoisting 
Columbus   Machine    Co. 
Engines,   Hoisting 


International   Boiler  Compound   Co.  Compounds,  Car  Axle 


Boiler  Feeders 

Davis    Regulator    Co. 

Boilers 

Aultman  ft  Taylor  Mch.  Co. 

Cooper   Co.,   C.   ft   G. 

Harrison    Safety    Boiler   Works. 

Holyokc  Steam  Boiler  Works. 

Boiler  Tube  Cleaners, 

Meohanlcol 
Bushncll  &  Co.  John  S 
General    Specialty   Co. 
Hubbard  ft  Co. 
Lagooda  Mfg.  Co. 
Maurer,   Labadie  ft   Co. 
Weree  C<  Wm.   B. 


Dixon   Crucible  Co.,   Jos. 
Compounds,   Boiler 

International    Boiler   Compound   Cs.  Q"'"0   Engine  Wks 
lord   Co.,   Geo.  W.  Engines,    Steam 

American    Engine   Co. 

Bates   Machine    Co. 


l.iiliron    Mfs.    Co. 


M.  Compounds.  Graphite   Plp«  ^SopeTco.?*™ft  G. 


Joint 

Dixon    Crucible  Co.,   Jos. 
Compounds,  I<ubrloatlag 

Keysionc   Lubricating  Co. 

Condensers 

Snider-Hughes  Co. 

Stewart    Heater   Co. 

Wheeler  Condenser  ft  Eng.  Co. 

Cooling  Toirers 

\V'h,'cIcr   Conflrnser  ft    Eng.    Co. 

Counter  Shafts 

Myers  S  Bro.,  F.  E, 


Ohio   Blower  Co. 
Quincy    Engine    Works 
Reeves    Engine    Co. 
Russell   Engine  Co. 
Exhaust   Heads 
Burl   Mfg.    Co. 
Flower  ft  Co.,  Walter  L. 
Ohio    Blower   Co. 
Pittsburg  Gage  ft  Supply  C*. 
Robertson   ft   Sons,  Jaa.   L. 
Wright   Mfg.  Co. 
Fertiliser  Dryers 
Anderson    Co.,    V.    D. 


FUters,  OU 

Burt   Mfg.   Co. 
Flower  ft  Co.,  Walter  I^ 
Lippincatt  Steam  Spec  A 
Maurer,  Labadie  ft  C*. 
Pituburg   Gage   ft   Supply 
Rabertaoa   ft    Sasa,   Jasu   L^ 

Filterers,  Scale 

Wright  Mfg.  Co. 
Fittings,  Brass  Hydxi 
Pittsburg  Gage  ft  Supply 
Fittings,  Steana 
Luakenfaeiaer  Co. 
Sterling  Lubricatar  Co. 
Floats,  High  Presams 
Reliance  Gauge  Calumn  Cai, 
Flue  Cleaner  Roda 
McCrea  ft  Ca..  Jaa. 
Flue  Cleaners 
Bushnell  ft  Co.,  John  S. 
Cleveland  Flue  Cleaner  Mb 
Hubbard  ft  Co.  ^ 

Rot>ertson   ft   Sons,  Jas.   L^ 
Ruggles  ft    Rugglca 

Foot  Valves 

L.  ft  D.  Foot  Valve  Co 

Furnace   Feeders 

Ohio   Blower  Co. 
Furnace,  Patent 
Holyoke  Steam  Bailer  Wotkl 
Fusible   Plugs 
Lunkenheimer  Co. 
Gage  Glass  Refleetera 
I.ubron  Mfg.  Co. 
Gage   Glass   Rings 
PennsyUsnia   Rubtjer   Co. 
Gages,   on 
Lunkenheimer   Co. 
Gages,    Steaat 
Chicago    Injector    Co. 
Pittsburg  Gaga  ft  Sapplr  Cs.' 
Gages,   Raeerding 

Pittsburg   Ctf   ft    Supply  Ca 

Gages,   Water 

Lunkenheimer  Co. 
Penberthy   Injector  Co. 
Powell  Co..  Wm. 
Reliance  Gauge  Colnom   Obw 
(Continued    on    page 
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(Continued    from    page    14.) 

OBskata 

Goodyear  Tire  &  Rubber  Co. 
Pennsylvania   Rubber   Co. 
Quaker  City  Rubber  Co. 
I  Gear  Catting 
Cbicago   Rawhide  Mfg.  Co. 
Oeara,  Rawhide 
Chicago  Rawhide  Mfg.  Co. 
Generatora 
American    Engine  Co. 
OoTernora,  Pttmp 
Albany  Sieain  Trap  Co. 
Davis  Regulator  Co.,  G.  M. 
Fiaher  Governor  Co. 
Foster  Engineering  Co. 

Graphite 

Dixon  Crucible   Co.,   Jos. 

Graphite,   Flake 

Dixon  Crucible  Co.,  Joa. 

Grate  Bara 

Bushnell  &  Co.,  John  S. 
Holyoke  Steam  Bailer  Works. 
Martin  Grate  Co. 
Robertson   &    Sons,  Jii.    L. 

Gratea,   Shaklnc 

Lippincott   Steam  Spec,   k  Sup.   Cat 
Martin  Grate  Co. 
Robertson    ft    Sona,    Jaa.    L. 

Greaae 

Cook's   Sons,  Adam. 
Dixon   Crucible   Co.,  Jo*. 
Keystone  Lubricating  Co. 
Lubron  Mfg.   Co. 

Grladera,  Valre 

Quaker  City  Rubber  Co. 

HammerlnB  Maohlaaa,  Die 
PUte 

Bate*  Machine  Co. 

Heater*  and  Purlfiera, 
Feedvrater 

Rates  Machine  Co. 

Flower  k   Co.,   Walter   L. 
,  Harriaon   Safety   Boiler  Works 
;  Tacoba  *  Ca.,  Cbaa. 

'  National    Pipe   Bending  Co. 
Quincy   Engine  Wks 
Kobertson   &  Sons,  Jaa.  I* 
Stewart  Heater  Co. 

Wheeler  Condtnstr  &  Eng.  Co. 

Heatera.  Hot  Water  Henaa 

National  Pipe  Bending  Co. 
Stewart  Heater  Co. 

HeatlnR  Apparatna 

Ohio  Blower  Co. 

Hoae 

Goodyear  Tire  &  Rubber  Co. 
Pennsylvania    Rubber    Co. 
Quaker   City    Rubber   Co. 

Indicator    Inatmctlon 

Indicator   Instruction   Co. 

ladloatora,  Speed 

Starrett  Co..  L.  S. 

Indlcatora,  Steam  Engine 

Bushnell  A  Co.,  John  S. 

Lippincott    Steam    Spec    ft    Supply 

Roberuon  ft  Sons,  Jaa.   L. 

Injeotora 

American   Injector  Co. 
Chicago  Injector  Co. 
Hancock  Inspirator  Co. 
Lunkcnbeimer   Co. 
Penbertby   Injector  Co. 
Powell  &   Co.,   Wm. 

Inaplratora 

Hancock  Inspirator  Ca 

X<aoe   Leather 

Chicago   Rawbide  Mfg.   Co. 

liOTela 

Starrett    Co.,    L.    S. 

Iisbrloatora 

American    Injector  Co. 
Chicago  Injector  Co. 
Detroit  Lubricator  Co. 
Greene,  Tweed  ft  Co. 
Keystone  Lubricating  Ca 
Lunkcnbeimer   Co, 


Penberthy   Injector  Co. 
Powell  ft   Ca,    Wm. 
Sterling  Lubricator   Co. 
Williams  Valve  Co..   D.   T. 

I<nbrloatora,  Antomoblle 

Lunkenheimer  Co. 

Machlaerr.  Oil  fUU 

Anderson    Ca,   V.    D. 

Machlnea,   DrlUlns 

McCrea  ft  Co..  Jaa. 

BCacUnea,   Eleotrie   Borlag 

McCrea  &   Co.,  Jaa. 

Mlerometera 

Starrett  Co.,  L.  S. 

Mill   Equipment,   IVlra 

Bates  Machine  Co. 

Motora 

American   Engine  Co. 

Kail   Maohlnea,  Wire 

Bales  Machine  Co. 

Nail  Rnmblera 

Bates  Machine  Co. 

Oil  and  Greaae  Cnpa 

American  Injector  Co. 
Bushnell  &  Co..  John  S. 
Chicago    Injector    Co. 
Detroit  Lubricator  Co. 
France   Packing   Ca 
Keystone   Lubricating  Co, 
Lunkenheimer  Co. 
Mernll,  G.   U. 
Penberthy  Injector  Ca 
Powell   ft   Ca,   Wm. 
Williams    Valve    Co.,    D.    T. 

OUa 

International    Boiler   Cooipound   Ca. 
Lubron   Mfg.   Co. 
Standard  Oil  Co. 
Vacuum   Oil   Co. 

PacklnK,   MetalUe 

France   Packing   Co. 
Goodyear  Tire  &  Rubber  Co. 

Paeklng,  Rawhide 
Hjdranllo 

Chicago   Rawbide   Mfg.  Ca 

Packing,  Sheet  and 
Flbrona 

Chicago   Rawhide   Mfg.   Co. 
Crandall    Packing   Ca 
France   Packing  Co. 
Goodyrar   Tire  &   Rubber  Co. 
Gould  Packing  Co. 
Greene.  Tweed  ft  Co. 
Lubron    Mfg.    Co. 
Pennsylvsnia   Rubber  Ca 

guaker  Citv  Rubber  Co. 
obertson  ft  Sons,  Jaa.  I. 

Packing   Toola 

Mound  Tool  ft  Scraper   Ca. 

Paint 

Dixon   Crucible  Co.,   Joa. 

PenoUa  and  Orayona 

Dixoa    Crucible   Co.,   Jos. 

Plnlona,  Rawhide 

Chicago  Rawhide  Mfg.  Co. 

Pipe  and  Flttlnga 

Crane  Co. 

Pipe  Cutting  and 
Threading  Maohlnea 

Armstrong    Mfg.    Co. 

Columbus  Machine  Co. 

Toledo  Pipe  Threading  Machine  Ca 

Planlmetera 

Bushnell  &  Co.,  John  S. 

Lippincott   Steam   Spec  ft   Sup.   Ca 

Robertson    &    Sons,    Jaa.    L. 

Pnmping   Jaoki 
Myers  ft   Bro.,   F.    E. 

Pompa,  Air 

Canton    Pump    Co. 

Wheeler  Condenser  ft  Eng.  Co 

Pompa,   Centrlfnpal 

Wlicrlcr  Condenser  ft  Eng.  Co. 

Pompa,  OU 

Greene.  Tweed  ft  Co. 
Lunkenheimer    Co. 


I'enlterthy    Injector   Co. 
Sterling  Lubricator  Co. 

Pompa,  Poarer 
Myers  ft  Bro.,   F.  E. 

Quincy  Engine  Wks 
Stewart   Heater    Ca 

Pompa,  Steam 

Albany    Steam   Trap  Co. 

Canton    Pump   Co. 

Lippincott    Steam    Spec,  ft   Sup.   Ca 

Snider-Huijhei  Co. 

Wagener    Pump    Co. 

Wheeler  Condenser  ft  Eng.  Co. 

Pnmpa.   Vaonnm 

Wlu'cler   Condenser   &    Eng.   Co. 

Rama,  Steam 

Penbertby   Injector   Ca 

Redoolng   Wheela 

Bushnell  &  Co.  John  S 

Lippincott  Steam    Spec   ft  Sup,   Co. 

Robertson  ft  Sona,  Jaa.   L. 

Regolatora,  Damper 

Bushnell  ft  Co.,  John  S. 
Davis   Regulator   Co.,   G.    M. 
Lagonda  Mfg.  Co. 
Robertson  ft  Sona,  Jaa.  L. 

Regolatora,   Feedwater 

Lagonda  MfK.   Co. 
Merrill.   G.   U. 

Regolatora,  Preaiore 

Davis    Regulator    Co..   G.   M. 
Foster  Engineering  Co. 

Reaeatlag  Maohlnea 
Lagonda  Mfg.   Co. 

Rope  Dreaalng 

ClingSurface    Co. 

Rope  Tranamlaalon  Wheela 

Bates  Machine  Co. 

Robber  Gooda 

Goodyear  Tire  ft  Rubber  Ca 
Quaker   City    Rubber   Co. 

Rolea,    Steel 

Starrett  Co.,  L.  S. 

Sawa,  Hack 

Starrett  Co.,   L,  S. 

Separatora,  Steam   and  OU 

Albany  Steam  Trap  Co. 
Austin  Separator  Co. 
Bushnell  4  Co.,  John  S. 
Flower   ft  Co.,  Walter  L. 
Harrison    Safety    Boiler   Worka. 

{acobs  ft  Co..  Chas. 
.ippincott    Steam    Specialty   ft    Sup. 
Co. 
Ohio  Blower  Co. 
Robertson  ft  Sons,  Js*.  L. 
Stewart   Heater  Co. 

Sqoarea 

Starrett  Co..  L.   S. 

Staple  Maohlnea 

Batea  Machine  Co. 

Steam  Speclaltlea 

Anderson    Co.,   V.    D. 
Davis   Rceulator  Co.,  G.   U. 
Lagonda  Mfg.   Ca 
Lunkenheimer   Co. 
Ohio    Blower  Co. 
Pittsburg   Gage   ft   Supply   Ca 
Powell  i   Co..    Wm. 
Reliance  Gauge  Column  Co. 
Williams  Valve   Co.,   D.   T. 
Wright  Mfg.   Co. 

Stokera,  Meohanleal 

Aulcman  ft  Taylor  Mch.  Co. 
Model  Stoker  Co. 

Stralnera 

L.  ft  D.  Foot  Valve  Co 
Mernll.  G.   O. 

Snperheatera 

Aultman   &   Taylor   Machinery   Co 

SnppUea,  Englneera' 

France   Packing  Co. 

Lippincott   Steam   Spec,   ft  Sup.   Co. 

Reliance    Gauge    Column    Co. 

Tape   Meaaorea 

Starrett   Co..    L.    S. 

Toola,  Meohanloa' 

Starrett   Co.,    L.    S. 


Toola,    Scraping 

Mound  Tool  ft   Scraper  Ca 

Trapa,  Air 

Wright  Mfg.  Ca 

Trapa,  Steam 

Albany  Steam  Trap  Ca 
Anderson    Co.,    V.    D. 
Davis  Regulator  Co.,  G.  M. 
Flower  ft  Co.,  Walter  L. 
Golden-Anderson     \'alve     dp 

Co. 
Lagonda  Mfg.  Ca 
McCrea  ft   Co^  Jaa. 
Ohio   Blower  Co. 
Reliance  Gauge  Column  C», 
Wright   Mfg.   Co. 

Trlmmlaga,  Engine  and] 
Boiler 

Powell   Ca,   Wm. 

Toblng 

Quaker  City  Rubber  Ca 

TTnlona 

Albany    Steam    Trap    Ca 
Powell   ft    Ca,    Wm. 

ValTca 

Albany  Stcsaa  Trap  Ca 
Crane  Ca 

Davis  Regulator  Co.,  C.  M. 
Foster  Engineering  Ca 
Golden-Anderson     Valve     S> 

Ca 
Hancock   Inspirator  Ca 
Lubron  Mfg.  Co. 
Lunkenheimer   Ca 
Pittsburg  Gage  ft  Supply  Ca 
Powell  ft  Ca,   Wm. 
WUliams   Valve   Ca,   D.  T. 

Valwea,  Back  Preaanra 

Davia   Regulator  Co..   G.    M. 

Valvea,  BlowoS 

Lagonda   Mfg.   Co. 

Pitubun  Gage  ft  Supply  Ca 

Powell  Co.  Wm 

ValTea,   Oat* 

Goldcn-.Anderson     Valve 

Co. 
Lunkenheimer  Ca 

Valvea.   Foot 

L.  &   D.   Ko.1t  Valve  Co 

Valvea,  Non-ret-orm 

Colden-Anderson     Valve 
Ca 

Valvea,  Pomp 

Lubron  Mf(i.  Co. 
Pennaylvania   Rubber 
Quaker   City    Rubber   Cok  ' 

Valvea.  Redoclng 

Foster   Engineering   Co. 
GoUjenAnderson     Valve     Sp 

Valvea,  Toyera 

Lunkenheimer    Ca 

Varnlah 

Dixon   Crucible   Ca.  Joa 
Watohea 

Engineers'   Review  Co. 

Water  Ooloauia 

Golden-Anderson      Valve     S; 

Co. 
Lunkenheimer  Co. 
Pittsburg  Gage  ft  Supply  Ca 
Reliance   Gauge    Column    Ca 
Wright    Mfg.    Ca 

Water  PorlfTloB  and 
Softening   Syatema 

Flower  &  Co..   Walter  L. 
Harrison   Safety    Boiler   Works, 

Water  Teatlng  Apparal 

Lord  Co.,  Gea   W. 

Whlatlea,    Steam 

Lunkenheimer  Co. 
Powell  Co.,  Wm. 
Williams  Valve  Co.,  D.  T. 

Wire   Polntera 

Bales  Machine  Co. 


Working  Heada 

Myers  ft  Bro.,  F-  E. 

Wrenchea 

Trimont  Mfg.  Co. 
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id  These  Two  Letters,  Mr.  Engineer,  Please 


KANSAS  QTY  STAR'S  PAPER  MILL. 

Kansas  City,  Mo.,  Apr.  i8,  1905. 


t 

Whl.  B.  PIERCE  CO 

UEMEN — Since  you  repeatedly  insist  that  we  give  your 

iiler  Tube  Cleaner  a  trial  1  will  make  you  the  fol- 
ffer. 
[care  to  send  me,  express  or  freight  prepaid,  your 
aner  with  the  understanding  that  I  am  to  give  it  a 
trial  and  will  be  under  no  obligation  whatever  to 
Tie  end  of  the  tune  "evfn  if  it  does  prove  salisfac- 
ou  may  send   it. 

Id  you  not  care  to  accept  this  offer  kindly  let  this 
nd  the  correspondence  as  I  have  very  little  interest 
.\Iy  boilers  .ire  clean,  use  littered  distilled  water  prac- 
ind  do  not  need  your  cleaner,  and  further  I  understand 
is  device  expands  the  tubes  and  inakes  it  almost  im- 
■  to  remove  same  after  they  have  been  cleaned  a  few 
ith  it. 

iing  that  you  may  find  something  in  the  above  propo- 
"  at  will  suit  you,  I  rem.iin 

Yours  very  truly, 
D.  E.  W.^SHiNGTON,  Supt. 
The  Star  Paper  Mill  Co. 

tn  Qeaner  illustrated  here  was  sent. 


For  Retufn  Tubular  Boilers, 


For  Water  Tube  Boilers. 

THE  FOLLOWING  LETTER  WAS  RECEIVED  IN  RE- 
PLY  TO  OURS   AFTER   TRIAL   PERIOD   HAD 
EXPIRED. 

Kansas  City,  Mo.,  June  j,  rgos- 
THE  WM.  B.  PIERCE  CO. 

Ge.vtleme.s — In  answer  to  your  letter  of  June  I  we  beg  to 
say  that  we  will  keep  the  Dean  Boiler  Tube  Cleaner,  and 
payment  will  be  made  on  the  loth  of  this  month. 

Vcrv  trulv. 
THE  STAR   PAPER   MILL  CO 

By  P.  W.  Smith. 
Just   think  of  it. 

No  scale  and  use  filtered  distilled  water  yet  purchases  the 
Dean  Cleaner  after  trial. 

This  is  but  one  of  dozens  of  similar  cases  which  till  our 
files,  and  which  should  be  conclusive  evi<lcnce  that  one  really 
does  not  know  that  they  have  no  scale  until  they  use  the 
Dean  Cleaner. 

Let  us  send  you  today  "Boiler  Room  Economy."  a  pamphlet 
which  tells  all  about  scale  and  the  Dean  Cleaner. 
Write  for  it  today. 

THE  WM.  B.  PIERCE- CO.. 

325   Washington  St..  Buffalo,  N.  Y. 


ENTUR 

The  Original  White  Packing. 

;    SALE    BY    LEADING    SUPPLY    HOUSES 


5LD  UP  YOUR 
BRARY 

You  can  add  some  fine  engineering  books 
to  your  library  by  a  few  moments  work. 

We  wish  to  know  when  new  machinery 
is  to  be  purchased  and  pay  liberally  for 
the  information. 

Write  us  for  circular  which  will  explain 
our  plan  in  full. 

INFORMATION  BUREAU 
rineers'   Review,   Cleveland. 


The  Wise  Engineer's  First  Tailc  \- 

Say,  those  Lagonda  People  arc  all  right.  They 
know  three  things  anyway,  and  that's  a  heap 
more  than  a  lot  of  us  know.  For  one  thing 
they  know  how  a  boiler-tube  cleaner  ought 
to  be  built.     Their 

Weinland  Tube  Cleaner 


cuts  out  scale  that  those  "  nearly  **  cleaoen  can't  touch. 
Saves  water,  loo.     it's  the  best  machine  of  the  bunch. 


They  prove  it  too,  by  cleaning  boilen  on  contract  with 
it  or  Power  Dnven  Cleaner  if  you'd  rather. 


by  < 
iCle 
Then  their  Lagonda  Tube  Cutter — a  dandy- 
makes  a  good  clean  cut  anywhere  in  a  tube  — no  bend, 
no  bun,  no  bother.  And  talking  of  cutters — that  La- 
gonda Damper  Regulator  beats  the  purchasing  agent  at 
cutting  coal  billi.     Slops  a  heap  of  wastefulness. 

You'll  learn  things  you  ought  to  know  if  you  get 
Lagonda  printed  matter. 

THE  LAGONDA  MFG.  CO. 

Boiler  Cleaning  Ejtpeits.        At  it  20  Yean. 
SPRINGFIELD.    OHIO. 

f  York       Chicsflo       Piruburg       PhiUdtiphU       5i.  Loun       Loiujon.  Eng. 
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THE  "LIGHTNING"  TUBE  GLEANER 

Takes  Uic  Scale  off  QUICK  inside  and  outside. 

WARRANTED 

To  do  the  work  in  less  time. 

To  coKt  least  to  keep  it  iu  re- 
pair. 

To  save  M  your  water  bill  for 
cleaning. 

To  oi>erate  successfully  by  air, 
aleatn  or  water. 

SEND  FOR  7  REASONS  WHY  THE  "LIGHTNING" 

DOES  THE  ABOVE. 

Maaufacturers  of  Boiler  Head  Cao  and  Nut  Reseater  and  Cleaner,  Ter- 

feet  Expansion  Kluc  Urush  and  X-Ray  Oil  Filter,  etc. 

MAURER,  LABADIE  &  CO. 

215  St.  Joe  Street.  SOUTH  BEND,  IND. 

HUSTLING  STATE  AO£NTS  WANTED 


THE  FAMOUS  PHOENIX  FLUE  CLEANER 


Has  Six  AdjusUble,  Self- 
Sharpeniufc  Interlocking 
Steel  Blades  with  Bewl 
Edkcs.  Doins  perfect 
work  even  in  spliced 
flues.  Sent  on  trial  and 
are  delivered, 

Ifiabb»r<l  <ll*  Co. 

WASmHOTON.  D.  C. 


Cleveland  Flue-Cleaner  Manufacturing  Co. 

Forcins  a  spiral  jet  of  stemm  entire  lenffth  of  tube. 

Sizes  tofitany  boiler,  with 
1-in.  to  16-in.  lubes.  A.  St 
D.  Patent. 

The  old  reliable  and  most 
economical  cleaner  in  the 
market.  It  has  no  equaU 
Satisfaction  iniaraziLeed. 
lUbeml  discount  to  dealers.  Send  for  Circular  and  Price  X«ist  of  Cleaner 
and  Uoie.  Room  13,  74  Frankfort  Street.  CLBVELAND.  OHIO, 


Lubron  Packings 

are  specially  treated  with 
(tk&oe) 

LUBRON. 

I make) 

They  outwear  and  outlast  all  others  and  are 
self  lubricating.  If  your  packings  give  you 
trouble  send  us  an  order.  If  your  packings 
work  all  right  try  ours  once,  they  will  work 
belter.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

THE  LUBRON  MFG.  CO. 

88  Broad  Street, 

BOSTON.  MASS. 


30   DAYS'   TRIA 

PROVE   OUR   CLAl. 


Ruggles  Perfectioi 
Flue  Cleaner 

will  quickly  prove  its  worth  iu  any  pi 

It  is  the  simplest  cleaner  on  the  marke 
being  made  of  two  parts. 

No  screws  or  rivets  used  in  its  construc- 
tion.    Sharpens  itself.     Absolutely  cle 
the  flue.     It  is  strong  and  reliable. 


Send  for  one  on  trial. 

RUGGLKS    <SL    R.UGGL 

B«t«vi»,  Illin*is. 


'  *  Noiseless  Running. ' ' 

Chicago  R-aMrhide 

Gears  and  Pinions 


' '  Onginal  Rawhide.'''' 


MABBS 


R.awliide 
Hydraxili< 
PacKj 

It  la  anti-frtcUonal  and  tiM 
durable  on  the  luarfcel 

The  Chicago  Hjawhide  Mfg.  Co. 
SBMP  Fo«  cATALoocB  71  OMo  Street,  Chicaga 


If  you  want  the  Beit  Gm 

^s  ^        I     t»  _  Jfam   and    VD 

(jrOUla  S  PACKIP 


In  orderiDK  Kive  rjrac/  diameter  of  Ml 
Box  and  pUton  Rod  or  Valve  Stem. 

See  that  our  name  and  trade  mark 
every  packaae. 


IbegUlered  Trade  Mark 


Gould  Packing  Co. 

AI.BJOH  Cbipmah,  Trca*. 
East  Cambridgt.  MASS. 


^ 


Ring  PacUnc. 


1 


THE 


y  Perfect  Packing 


EO) 


GOODYEAR 
AKRON 
METALLIC 

GUARANTEED 

For  Piston  Rods,  Valve 
Stems,  Pumps,  Etc. 


Our 

Everlasting 

Sheet 


For  Ammonia  and  High 
Pressure  Stands  Alone. 


(JOOP  r^YtAR  , 


TRADE    MARK 


I 


Tip  Top  (red) 

For  Regular  Use 
OUR   SPECIAL    LIST   OF    PREMIUMS 


We  give  .11  "A  SQUARE  DEAL" 

txxlyear  Tire  &  Rubber  Co. 

AKRON.  OHIO 

•I  Steam  Specialty  Co.,  326  FriKO  Bldg.,  Si.  Louu.  Mo. 
unowt,       -         -  220  Sixteenth  St.,  Denvei.  Colo. 

78  Lamed  St  ,  Wot.  DeJroit.  Mich. 
I  10  Lake  St..  Chicago.  111. 
253  Wert  47th  St..  New  Yoik  Gty. 
.  .  -  6-6  Memnuc  St..  Boiton.  Mait. 


Now  and  then,  every  engineer  must  re- 
pack his  stuffing  boxes,  but  the  longer  between 
re-packings  the  better  he  likes  it.     Put 

CRANDALL 
PACKINGS 


in  stuffing  boxes  and  they  are  there  to  stay — 
long  enough  to  satisfy  any  engineer,  no  mat- 
ter how  exacting  the  conditions  may  be,  high 
speed,  high  pressure,  high  temperature,   it  is 

all  one  as  far  as 
Crandall  Pack- 
ings arc  con- 
cer  n  ed .  Try 
them  and  see. 


We  make  all 
kinds — 

Ring, 
Coil  and 
Spiral. 

A  Crandall 
Catalog,  new  ed- 
ition, just  about 
ready,  yours  for 
the  asking. 


Styl*  No.  63. 

Pump  HInnjrer  Rinfs — 
Cold  Water. 


Crandall  Packing  Co. 


PALMYRA,  N.  Y. 


NEW  YORK 
136  Liberty  Street 


CHICAGO 

52  W.  Washington  St. 


PaciSc  EoBtneerin«  Co..  Seattle.  Wash..  Pacific  Co««t  Asents. 


»|»HI|»> 


3 
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INDICATORS 


(Best  Make) 

PLANIMETERS,  REDUCING  WHEELS, 
OILING  SETS,  COLD  CHISELS,  PACKING  TOOLS, 
GAGE  GLASS  CUTTERS,  PIPE  TAPS,  HAND  BLOW 
TORCHES,   SPEED  INDICATORS,  VALVE  RESEATING 
MACHINES  and  500  other  useful    and    desirable    tools    and    articles 


Absolutely  Free 


These  articles,  which  are  the  best  we  could  select,  are  given  free  for  coupons  which 
come  with  every  pound  of  soft  or  sheet  and  every  inch  of  metallic  packing. 

France  Packings  have  been  on  the  market  for  years  and  are  used 
on  the  largest  engines  and  in  the  largest  plants  in  the  world. 

FRANCE  PACKING  CO.,  Inc., 

state  Street,  Tacony, 

PHILADELPHIA,  PA. 


Zto 

This  ooiipoo  rer^fsol*  a 

ONE   POUND    PURCHASE 

Five   of  tbosc    coijpi«n^    .ir« 

equiTAleDl  tooaoccitiniKlK  nod 

ar«  rwlwniiblcacrordinji  (o  our 

D^ 

pmnlum    list    Hi    ftny   of  our 
ftorca. 

0 

FRANCK  PACKINOCO.  INOa 

» 

HIADOUAKTCnB 

Tacony.  Phi  adtlpMi,  P«. 

CUT  THIS  COUPON  OUT  AND  KEE 
<^ti  IT  FOR  A  STARTER. 


For  Free  Premium  List  fill  out  and   mail 
us  the  Blank  below. 


-TEAR  OFF  HERB 


Date. 


FRANCE  PACKING  CO., 

State  St.  Tacony,  Philadelphia,  Pa., 
GenllemfH : — Kindly  send  me  premium  list  and  full  particulars  regarding  the  indicators  and  other  articles  that 
are  giving  to  engineers. 


My  name  is  .... 
Mv  address  is- 


(Give  complete  addreai.) 


I  am  employed  by.. 
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r  PALMETTO 
TWIST 
PACKING 


The  trouble  with 
Asbestos  Wick 
or  cotton  yarn  is 
that  neither  of 
Jiese  two  materials  are  sufficiently  re- 
iieut,  and  for  that  reason,  when  they 
e  used  to  pack  valve  stems  or  rods, 
s^r  soon  become  packed  hard  or  caked 
c3  then  of  course  the  leak  commences. 

^xv  different  with 


PALMETTO 
TWIST 


Kl  engineer  can  take  one  strand  for  a 
all  rod,  two  for  a  Lttle  larger  rod, 

i.<i  so  on  up  to  all  the  strands,  when 

£«ded  ;  but  using  one  strand  or  all, 
hnetto  Twist  will  not  become  hard, 

aar,  cake  or  burn. 

TRY  IT  AND  SEE 
iAMPLE  SPOOL  SENT  FREE 


Jreene  Tweed  ^  Co. 


17  Murray  Street, 
NEW  YORK 


Easy  to  See 
Quality  in 

Eureha 
Packing 


Vou  could  not  buy  an  imperfect  piece  of  genuine 
Eureka  Packinjf.  Pure  flax,  pure  rubber,  Bn<l  a  pure 
lubricant,  all  put  together  so  that  each  will  stand  its 
share  of  wear— that's  EUREKA. 

Eureka  Packing  will  last  longer  than  any  pack- 
ing ;  give  better  service  than  any  packing;  and  costs 
less  than  any  packing  half  us  good.  Only  be  sure  to 
buy  the  genuine  Eureka. 


Robertson-Thompson 
Indicator. 

Sent  CD  terms  to  suit  any 
euieiueer. 


A  Robertson'Thompson 
Indicator 

There  are  higher  wages  wait- 
ing for  the  engineer  who   knows 
things.      A    Robertson-Thompson 
Indicator  will   give    him  a   com- 
plete and  exact  knowledge  of  his 
engine.      Sold    on    terms    easy 
enough  to    make    any    engineer 
feel  that  it  is  worth  his  wUle  to 
obtain  one. 


A  Victor  Reducing 
Wheel 


To  ensure   an  absolutely  ac- 
curate diagram,  a  Reducing  MTieel 
must  run   perfectly   smooth.      No 
lost  motion  in  a  Victor.     May  be  con- 
nected or  disconnected  while  the  en- 
,1,'ine  is  in  motion. 


Wc  havr  flome  good  information  on  tap 
rerardiuK  Willis  Planiinctcrs.  Hine  Klimina- 
lors.  Pwl  Water  Heaters.  Spencer  Damper 
Reiculalors,  SbakinK    Grates,   and    Bzhaiut 
Victor  Reducing  Wheel.    Heads. 


Jas.  L.  Robertson  &  Sons 

402  Fulton  Street 
NEW  YORK 


lUa 


m 


^ 


ai^a^^,:^, 


ALWAYS  MAINTAINS  ITS 

WORLD  WIDE  REPUTATION 

p.  P.  P.  was  the  original  sliding  wedge  packing.  It  is  still  the  only  truly  selfsetting  packing. 
Technically,  a  selfsetting  packing  is  one  that  is  made  tight  by  the  pressure  of  the  .steain  that  is  try- 
ing to  escape — and  is  only  tight  during  that  portion  of  the  stroke  when  this  condition  exists.  In 
the  language  of  engineers,  selfsetting  means  the  packing  that,  once  put  in,  requires  no  more  atten- 
tion for  months  at  a  stretch — the  packing  that  cuts  down  coal  shoveling,  makes  everything  run 
smoothly,  and  gives  them  their  Sundays  and  evenings.     Such  a  packing  is  P.  P.  P. 

Michigan  City,  Ind.,  Oct.  27,  1904. 
Gkntlkmkn  :—  y 

I  am  sending  you  a  ring  of  P.  P.  P.  Packing  which  has  been  in  .•*' 

use  on  our  22x4i  Corliss  engine  for  11  months  and  10  days.  Before  using  P. 
P.  P.,  this  engine  requiretl  repacking  every  two  weeks,  using  four  pounds  at 
eacli  packing.  R.  E.  CROCKETT,  Chief  Engineer. 


What's  the  use  of  working  yourself  to  death  when  you  can  produce  results  that 
are  far  more  satisfactory  to  both  yourself  and  your  employer  with  about  one- 
tenth  the  labor  you  are  now  performing.     Get  further  particulars  concern- 
ing this  great  labor  saver.  ,♦• 


City 
,.■*  Rubber 
..•'Pbiladelphil 

#,*    Gentlemeti:    f*lc4M  __ 
V    me  yotir    bonklct  twovn 
/   th«iP.P  P.wUIbwi 


Start  today  to  take  life  easier  by  sending  in  the  Coupon. 


ami  A'o.. 


St^^^ 


'     ENO.  *HV. 
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SEND  rOR  CATALOOUE   OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS,  SEPARATORS, 

ETC.,    ETC.,    TO 

LippiDCOtt  Steam  Specialty  &  Supply  Co,, 

NEWARK.    N.    J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  If  you  are  an  engineer  desirous  of 
learning  indicator  work  "to  a  finish,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  read 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  further   particulars,    which  are  free.     Address 

A.      C.      LIPPINCOTT 

GENERAL   MANAGER  OF 

INDICATOR   INSTRUCTION  CO. 

03  GREEN  ST.,  NEWARK,  N,  J. 


FAIR  OFFERS 


Wc  vnW  send  an  Indicator  or 
ReduclncWheel.orboth.  suh- 
jccl  to  cxaminauou  at  express 
office,  to  be  returned  at  our 
exDeuseif  not  found  to  be  first  class  in  every  detail,  or  we  will  send  one  of 
our  Soot  Sucker  Tube  Cleaners,  subject  to  trial  and  appro\'al,  to  be 
leturued  if  not  satisfactory. 


THE  SOOT  SUCKER  draws  the  soot  from  the 
tubes  without  admitting  steam  into  them. 


Bachelder  Indi- 
cator with  Ideal 
Wheel  attached 


Complete,  convenient  and  r^rliable  ;  ready  for  various  ppess- 
urea  without  ctian^e  of  sprinz ;  Euaranteed  correct. 


(pencer  Damper  Regulator.  Automatic  Oil  Cups. 

Grate  Bars,  all  kinds, 
itcam  and  OH  Separators.  Furnace  Blowers. 

Stnd  for  our  Calalogur, 

JOHN  S.  BUSHNELL  &  CO. 

13>  Ubeity  Street.  NEW  YORK. 


The  very  best  lubrication  can  be  ob- 
tained with  a  good  force  feed  lubricator. 
You  know  that  I    The 

STERLING 
Force  Feed 
Lubricator 

is  modem  in  every  re- 
spect. It  is  made  by 
skilled  mechanics,  is 
of  the  best  material 
and  its  design  cannot 
be  improved  upon. 

Send  for  our  cata- 
log and  learn  more 
about  it. 

Sterling 
Lubricator  Co. 

5  frank  Street, 
ROCHESTER,         N.  Y 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They   are   used   by    fully   nine-tenths   of  the  prominent  American  Engine 
builders. 

It  requires  merit  to  establish  such  a  record. 


Catalogue  on  application. 

Detroit  Lubricator  Company, 

DETIiPIT,         je^        MICH. 
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LUNKENHEIMER  SJl^pTm'^ps 

Will  positively  force  any  de- 
sired quantity  of  oil  to  steam 
chest  or  cylinder  of  engine. 

WORKS  EQUALLY  WELL  IN 
WARM  OR  COLD  CUiMATEJS 

The  Most  Reliable  Oil  Pumps 
on  the  Market 

If  your  local  dealer  cannot  furnish  them  notify  us 
SINGLE  PKEO  WBITC  FOR  BOOKLET 

The  Lunkenheimer  Co. 

hardest  Manufacturers  of  En^in> 
eeriai  Specialties   in   ttie    World 


GENERAL  OmCES  AND  WORK5 

CINCINNATI,  O,.  U.  S.  A. 


BRANCHES 


(    NEW  YORK,  26  ConUnd  Si. 

I    LONDON.S.  E..  35Ci«.iD<>mSi. 


DOLBLE   FEED 


We  aIk)  nwnufacturp  a  iwmJili  hm  J  ] 
Br«M  V«iv«s,    Lubricmtan.    Cacka, 
Wluulr>.    Walcr    OllumH.    Oil 
OiiM,  Eic 


A  PAIR  OF  LEAK  STOPPERS 

THE  CLIMAX  STEAM 
JOINT  CLAMP 

The  only  practical  and 
efficient  repair 
known  for  stop- 
ping leaks  where 
pipes  are  screw- 
ed into  fittings. 
Made  o{  brass 
for  all  sizes  from 
^i  in.  to  24  in. 

EMERGENCY  PIPE  CLAMP 

Something  you  have  Ih-cii  looking  for  to  repair  splits  and 
leaks  on  Uic  pipe. 


Made  of  nulle- 
iible  Iron,  all 
tinea  'A  in.  to 
4  in. 


Your  supply 
man  ahould 
have  them  in 
(lock. 


US 

utomatu 
bijector" 


COSTS  LEAST  TOR  REPAIRS 

Has  the  simplest  construction  and  fewest 
wearing  parts.  Is  maile  to  last,  and  iloes  it.  Best 
for  stationary  and  portable  boilers  and  Ijest  for 
marine  purposes. 

The  only  perfectly  satisfactory  injector  for 
traction  engines.  If  feed  should  be  interrupted  it 
restarts  automatically,  the  minute  suction  hose 
reaches  water. 

The  U.  S.  Automatic  Injector  ia  backed  by  tlic  recom- 
mendation of  the  U.  S.  ifovemmcnt  and  by  the  endorsemeoc 
of  over  2ft.).t<X)enKineerii. 

ENGINEERS  RED  BOOK -a  complete,  practical  b-xak 
of  dependable  information  will  t>e  Mrnt  you  free  on  reqaett. 
Send  us  your  name  and  address  and  we  will  mail  it  prompt- 
ly. Berier  write  today. 

Afik  for  catnl^ff  rf  eiectom,  sreaae  cups,  oil  cups,  jet 
pumps,  fire  plucs.  water  heaters,  etc. 


%: 


American  Injector  Co.,    Detroit,  U.  S.  A. 
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Always   Victorious 

nberthy  Automatic  Injectors 

have  been  the  leaders  for  twenty  yean  with  the  hearty  endorsement  of  all 
reliable  engineers,  as  the  STANDARD  INJECTOR  of  AMERICA. 

The  '*Success'*  Vacuum 
Automatic   Water   Ga^e 

has  separate  and  unique  features,  found  in  no   other  water  gage  in  the  world. 
Write  for  catalog,  which  describes  fully  all  our  engine  room  specialties. 
The  Penberthy  Bulletin,  interesting  to  all  engineers,  sent  free  on  request. 

The  Penberthy  Injector  Company, 

Largest  Manufacturen  oi  lojecton  in  the  World 

345  Holden  Avenue  DETROIT.  MICH.,  U.  S.  A. 

MAnuf»ctuivd  ia  GuiwIb  by  The  Peaberiby  Injector  Co.,  Ltd..  Windu*.  Ont. 


£sft^in«ers  e^n  <l«p«nd  upon  tHm 


t 


icag'o    Automatic 
Injectors 


doin^  'vifKat  %r«   claim   for  tKvtn. 

We  have  the  most  ex- 
tensive testing  plant  in  the 
United  States  and  each  in- 
jector is  tested  under 
f  actual  conditions  before 
m  leaving  our  factory. 

Place  a  Chicago  Injector 
on  your  boiler  and  your 
injector  troubles  are  ended. 

The  Chicago  is  for  sale 
by  all  dealers. 

Send  for  our  1905  cata- 
logue showing  our  full  line 
of  Injectors,  Lubricators, 
Grease  Cups,  etc. 

CHICAGO  INJECTOR  CO. 

WTADS^W^ORTH.  OHIO. 


GET  THE 

POWELL 
HABIT 


ovranAW 


THAT  HABIT 

is 

QUALITY 

and 

Satisfactory 

Prices 


Powell  Automatic  Injector 

Yes,  it  is  one  more  machine  to  puiile  the  Engineer  as 
to  which  to  buy.  Let  us  solve  the  problem  for  you.  Can 
readily  convince  you  by  an  actual  test.  Will  ship  machine 
I  iio  charge  for  deliverj-")  for  you  to  try,  but  not  buy,  unless 
you  are  perfectly  satisfied  it  is  a  first  class  boiler  feeder. 

No,  they  are  not  for  sale  by  all  Jobbers,  although  they 
can  get  them  for  yon — that's  why  we  want  your  orders 
direct.     Do  we  get  them? 

Manufactured  by 

The  Wm.  Powell  Co., 

CINCINNATI,  OHIO. 

Mention  Engineers'  Review. 
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PRKSSCRE  REGUI,ATOR 


It's  Worth  While 

to  investigate  the  merits  of  our 
specialties  if  you  want  to  get  the  best 
results  possible  from  the  use  of  such  ap- 
pliances. We  can  refer  you  to  any  num- 
ber of  well  known  concerns  using  DAVIS 
VALVES  who  would  substantiate  all  our 
claims,  but  better  still  we  will  send 
them  to  you  on  trial,  and  if  they  do  not 
make  good  we  will  not  expect  you  to  keep 
them.  Did  you  ever  buy  goods  on  a  bet- 
ter basis  ? 

All  prominent  jobbers  sell    DAVIS  VALVES. 
Complete  catalog'  on  application. 


Pressure    Regulators,     Steam    Traps, 

Damper  Regulators,  Relief  Valves, 

Balanced  Valves,  Air  Valves, 

Back  Pressure  Valves 


G^  M*  Davis  Regulator 
Company 

152  Milwaukee  Ave,,  Chicago,  EL 

BOSTON  NEW  YORK  SAN  FRANCISCO 

ESTABLISHED  THIRTY  YEARS. 


L 


Always  Buy  the  B 


Swin^  Check  Valvf 

THEY  ARE  GUARANTEED 

Send  for  Catalogue 

The  D.T.WiUiams  Valve* 

Cincinnati,  0. 


The  Hancock  Valvej 


Made  in  on) 


We  guarantee 
each  and  every  G 
Angle,  60"  and' 
Valve  with  our  M 
gram  on  it  has  | 
tested  with  100< 
water  pressure  i 
found  tight  t 
leaving  our  Wor 


Write  for  otar  booK  of  "Valves.* 

The  Hancock  Inspirator  O 

8M7-89  Uberty  t,  22-24-26  So.  Caiul  j 

NEV  YORK.  CHICAGO. 
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IE  NATIONAL  FEED  WATER  HEATER 


2,000,000  Horse  Power  in  Daily  Use. 

cipal  characteristics  of  these  heaters  are  SIMPLICITY,  CHEAPNESS,  RELIABILITY  and 
ErFECTIVENESS  and  full  amount  of  heating  surface  in  every  heater. 


I 

W  Supplies  Water  to  the  Boiler  at  212 '  F. 

f^»  manufacture  the  Original  and  Only  Genuine  First-Class  Coil  Feed  Water  Heaters. 

kMadc  and  sold  only  by 
THE  NATIONAL  PIPE  BENDING  CO. 
17S  Lloyd  St.,  NEW  HAVEN,  CONN. 

s  J?;^",l^s""Hl"^rNuVmM'ER  P.PE  Catalogue  and  Prices  on  application 


The  Katiooal 


ILEDO 


ADJUSTABLE 
DIESTOCK 


No.  I 


Tiireads  pipe  from 

1  to  2   incites 

inclusive 


With  this  device  one  man  can 
thread  2-incli  pipe  with  one 
hand  and  we  guarantee  it. 

Wf  ALSO  MAMUf  ACTURE  LARQCH  MAOHINCB 


Wfrtte  for  Complete  Deacrtptloa.    Address  Dept.  E.  R. 

■Toledo  Pipe  Threading  Machine  Co. 

P  TOLE.DO,    OHIO. 


re  you  Looking  for  Means 
Increase  your  Economy? 


I 


If  you  are  (and  I  think  yuu  are)  vou  will  be 
interested  in  my  "IDEAI,"  TVTIN 
STR.AINKR.  for  use  in  connection 
ycitii  your  condenser  or  feed  pump. 

It  works  in  any  pnsi- 

tion. 
It  never  stops  the  tlow 

of  water. 
It  saves  building  a  crib 

and 
It  saves  an  everlastinn 

lot    of    trouble   and 

annoyance. 

Only  one  (trainer  In  oper- 
■  llon  at  a  time.  When 
one  becomes  cloKKed, 
the  dean  one  Is  used. 

If  you  are  n  responsible 
parly  (and  I  think  you  are) 
I  will  send  you  an  "Ideal" 
on  approval. 

Steam  Turbine  users  can- 
not afford  to  be  -vi-iLhout  it. 

BR  WRITE  ME  IF  VOL'  ARE  INTERESTED. 

G.  u.  me:rb.ill. 

ktk  Hooten  SU  PATER.SON,  N.  J. 

I  make  the  Impraved  Automatic  TIc-a-Toc  Qraaaa  Cop. 

hinffon  the  market  for  lut^ncatins  crank  pins  orecccii- 
1  for  Ltoc  on  approval. 


Armstrong's 
Pipe  Threading 
and  Cutting  Off 
Machines 

For  Hand  or  Power. 

Save  time  and  labor.    Strong  and 
.,     .  _,     .,  simple  in  construction.    All  driv- 

No.O  Machine.  j^^   g,„„    ,„,    enclosed    in     oil 

chamber*  keeping  them  lubricated  and  free  from  dirt. 
Genuine  Armstrong  Stocks  and  Dies. 

The   Arimtrot^g   Mfg.   Co.,    Bridgeport,   Conn. 


New  York  Office— 139  Centre  St. 


CataloKue  sent  on  request. 


Oshe  JACOBS  Patent  IVater  T^b^ 
Feed  "Water  Heater  and  Purifier 


Great  EfTiciency 
Simplicity  of 
Consiruciion 
and  Low  Cost 


Bas  a  CAST  ikon  shell 
which  will  ueverwearout: 
with  scamlesad Fawn  brass 
tubes  expanded  into  tube 
plates  at  top  and  bottom^ 
with  double  blow-off. 

The  tubes  bcing^  sur- 
mounted by  a  cap,  form- 
ins:  a  chamber  at  the  top, 
and  beinff  fastened  rijndly 
only  to  the  lower  tube 
plate,  free  play  Is  slven  for 
expansion,  thereby  pre- 
venting rupture  and  leak- 
age of  joints. 


Chas.  Jacobs  &  Co. 

41  Oliver  Street, 
BOSTON,     .     .     MASS. 


W.  F.  PATTEI^ON 

1230  Park  Bldg., 
Pittsburg,     .     .     P». 


Are  You  Getting  as  Much  Out  of  Your  Fue 

as  You  Should  ? 

A  feed  water  heater  will  put  the  water  into  you 
boilers  at  boiling  point,  thus  reducing  the  amount  of  fue 
used.     A  good  heater  should  pay  for  itself  in  a  short  time 

THE  OTIS  TUBULAR  FEED  WATEl 
HEATER  AND  PURIFIER. 

Is  guaranteed  to  heat  the  feed  water  to  the  boiling  poit 
(210°  or  212°)  with  the  exhaust  steam  without  causinj 
back  pressure.  It  will  also  extract  the  oil  from  the  es 
haust  so  that  the  exhaust  steam  can  afterward  be  used  fa 
heating  purposes  and  the  water  of  condensation  from  thj 
heating  system  be  returned  to  the  boilers  free  from  oil. 

T R Y  T  H I S  H  EAT E  R .     If  it  fails  to  give  satisfaction 
in  every  respect  it  may  be  returned  and  we  will  payfreigh 
and  cartage  both  ways  and  all  costs  of  installation. 


A  Special  Feature  of  Our  Pumi 

While  these  pumps  are  of  the  double  plunger  tyjK 
they  can  be  run  as  double  pumps  or  as  two  distinct  singi 
pumps. 


THEY 

ARE 

SIMPLE 


Tk*  Standard  Otl«  Tubular  Heatar. 


♦ 


The  pump  with  the  fewest  working 
parts  is  the  less  liable  to  get  out  of 
order.  For  that  reason  we  have  de- 
signed our  pumps  along  the  line  of 
simplicity. 

Pump  and  Heater  Catalogs  with 
prices  gladly  furnished. 

THE  STEWART  HEATER  CO., 

160  Norfolk  Ave.  BUFFALO.  N.Y. 
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THE 

^HEELER 

I      VERTICAL 

^d  Water  Heater 


The  tubes  are  famished 
with  plain  ends  packed 
with  the  usual  packing 
and  secured  by  brass 
ferrules.  This  makes 
the  removal  of  a  tube, 
should  it  be  necessary, 
easy  and  simple. 
The  tubes  are  of  the 
b-st  quality  seamless 
drawn  brass,  tested  to 
700  lbs.  per  sq.  inch. 
The  heatercan  be  quick- 
ly and  thoroughly 
cleaned  by  removing 
tlie  upper  cover  of  the 
heater  and  the  bottom 
handhole  plates. 


We  will  be  glad  to  furnish  further 

I    information  if  requested. 
WH  ALSO  MANnFACTCRB 

•  Surface  Condensers.  Combined  Auxjl- 
idenser  and  Feedwater  Heaters,  Com- 


►oiing  Towers  and  Condensing  Plants, 
s'  Patent  Air  Pumps.  Wheeler  Im- 
Centrlfugal  Pumps,  High  Vacuums  for 


Turbines 


SEND  FOR  LATEST  CATALOQ. 


lerCofidenser&EngifieeriRgCo. 

12  Broadway,  New  York. 

YOKOHAMA  TRIESTE 

CHICAGO  SAN  FRANCISCO 


GOLD    MEDAL 
LOUISIANA    PURCHASE   EXPOSITION 

AWARDED    TO 

HARRISON  SAFETY  BOILER  WORKS 


There  are  more  than  enough  Coch- 
rane Heaters  in  present  service  to  equip 
1000  H.  P.  plants  at  every  mile  post  be- 
tween New  York  and  San  Francisco. 


We  could  not  have  sold  so  many  "Coch- 
rants"  but  for  the  fact  that  these  appliances 
have  been  approved,  adopted  and  recommend- 
ed by  the  leading  consulting  and  mechanical 
engineers  and  the  leading  steam  users,  who 
use  them  because  these  healers  give  the  desired 
results. 

What  are  the  results  they  were  after.' 

They  wanted  to  utilize  their  exhaust  to  the 
fullest  possible  extent — they  wanted  the  high- 
est temperature  under  all  conditions,  year  in 
and  year  out — with  the  heater  clean  or  full  of 
scale — with  a  limited  quantity  of  steam — or 
with  plenty  of  it. 

They  wanted  to  heat  to  a  higher  tempera- 
ture a  given  (juantity  of  water  with  a  given 
quantity  of  steam  than  they  could  with  the  or- 
dinary type  of  heaters. 

They  got  these  things  by  putting  in  Coch- 
rane Heaters,  but  they  got  even  more. 

These  "Cochrancs"  saved  water  for  them — 
roughly  15'y'c  of  the  entire  quantity  used  by  the 
boilers — while  also  giving  them  the  chance  to 
save  their  live  steam  drips  and  other  returns 
without  extra  tanks  or  pumps.  They  also 
saved  the  heat  that  was  in  this  water. 

Then  without  additional  expense  they  got 
purification — real  purification — for  no  matter 
how  bad  their  boiler  feed  supply  was,  these 
"Cochrancs"  made  it  better 

They  found  out  other  things — that  the  de- 
sign and  construction  of  the  Cochrane  Heaters 
g.ive  reliability,  freedom  from  repair,  ease  of 
cleaning,  etc. 

-Are  not  these  the  feed  wafer  heaters  that 
you  are  looking  for — and  which  it  will  pay 
you  to  use?    Your  inquiry,  please. 


Harrison  Safety  Boiler  WorKs 


3137  NortK  17th  St.. 
P11II.ADE.I.PHIA. 


PA. 


Manufacturers  of  Cochrane  Feed-Water  Heat- 
ers, Cochrane  Steam  and  Oil  Separators 
and  the  Sorge-Cochrane  Systems. 
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MONITOR    DUPLE3 

STEAM  PUMP2 

Require  less  attention,  fewer  repairs  and  give  better  satisfac-         ^^^| 
tion  than  any  other  pump  on  the  market  on  account  of  their         ^^^| 

Simplicity,  Durability  and  IVeliability 


THK  MONITOR  OUPLBX  BOtLUR  FSKDKR 


Diamrtcr 
of  Steam 
Cylinden 

Diameter 
of  Water 
Piitona 

Length 

of 
Siraks 

Capncily 

Boiler 
Rarse 
Power 

per  Mia 
Mum 

3 

i'4 

6 

7 

7 

8 

S 
10 
10 

2 
2H' 

4 

4 

4Ji 

4>» 

5 

5 

6 

3 

4 

5 

6 

8 

8 

10 

10 

10 

10 

100 

2O0 

350 

500 

600 

750 

900 

1000 

KHK) 

1S(X) 

30 
40 
70 
lOO 

1 

32! 

,1 


For  hot  water  boiler  feeding  under  high  pressure,  t 
MONITOR  DUPLEX  OUTSIDE  CENTER  PACKI 
PUMP,  illustrated  below,  is  especially  desirable. 

All  water  valves  are  located  above  the  cylinders,  so 
vapors  due  to  hot  water  do  not  enter  the  cylinders,  w^hich 
sures  quiet  operation.      All  valves  are  accessible  through  ha 
holes  located  on  top 
of  the   valve    cham- 
bers. 

Our  prices  mtiH  be 
interesting  to   y^ou 


r. 


THK  MONITOR  OUTSIDB  CENTER  PACKED  PDUP 


The  snider-hughes  Compa 


200  SHeridttn  Street, 


CLEVELAND,  OH 
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^ave  Your  Steam 


BT  CBIRO  A 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated . 
If  you  want  to  know  more 
about  them  write. 


The  Fisher  Governor  Co. 

1203  Main  St.,  Wmmt 


THE  FOSTER  PISTON 

ACTUATED  PUMPQOVERNOR 

Bclonirs  in  the  cla««  of  mxlern  mechanical  devices  that 
seeks  lo  reduce  human  refipoa»ibiliiy.  It  ni.iket  a  steam 
pump  reiTulate  its  own  woric  accordine  to  the  volume  of 
water  diKcharffcd.  1^  that  it  will  neither  race  nor  creep. 
Kor  boiler  feeding,  for  instance,  this  ii  a  most  impor- 
tant consideration 

THE  FOSTER  PISTON 

ACTUATED  PUMPQOVERNOR 

\a  controlled  by  the  discharge  from  the  pump,  is  simple  and  correct 
in  construction  and  faultless  in  application. 
A.  Foster  Catalog  will  five  you  more  details,  yours  for  the  askinff, 

FOSTER  ENGINEERING  CO. 

Newark,  N.  J. 


Starrett  Speed  Indicator  No.  104 


Price,  Postpaid,  $1.00 


This  Indicator  may 
be  run  at  hlKhest  speed 
required,  withoutheal- 
inff .  The  working 
partaaieeucaacd.  Dial 
baa  two  rowsof  figures, 
reading  either  right  or 
left  aa  ahaft  may  run. 
Steel  pointed  spindle 
with  rubber  tips  for 
both  pointed  and  cen- 
tered  abafta.      The  0 


mark  may  be  instantly  set  at  tbe  starting  point. 

Send  for  free  Cataloin^e  No.  171  of  Fine  Tools. 
The  U  S.  Starrett  Co.,  Atbol  Mass.*  U.  S.  A. 


HAVE  YOU  HAD  OUR  PROPOSITION? 


Wc  offer  you  a  chance  to  make  money  in  your 
spare  time.  You  are  your  own  boss.  A  fair, 
square  deal  for    all    concerned.      Write  for  it. 


THE  NEW  CANTON  DUPLEX 
BOILER  FEED  PUMP  DE- 
SERVES YOUR  ATTENTION. 


IN  THE  CATALOGUE. 
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THE  CANTON  PUMP  CO.,  Canton,  O. 
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Wagener  Duplex  Steam  Pumps 

Adapted  to  every  re- 
quirement of  the 
modern  power  house. 

Let  us  send  you  our 
Catalogue  for  refer- 
ence. Some  time 
you  will  need  It. 

WAGENER  PUMP  CO. 


Canton, 


Factory.  LOUISVILLE.  0. 


OHIO. 


Myers  \T^^^ 

and  BUl.LDOZKR  POVV. 
ER  WORKING  HEADS 
are  built    especially    for 
deep  well  work. 

Constructed  so 
to  embody  yrcaf 
Ijiftiiiir  Power  with 
Strength  and  Capa- 
city. For  further  in- 
formation 


F.  E.  MYERS  &  BRO.,  ^^huand, 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  you 
saw  it  in  the  En- 
gineers' Review. 


LAMPREY    PROTECTM 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIR 

No  burned  out  arcbn 
craclccii  fronU  if  you  U4f 
device  for  pTOtectioy  1 
mouths.  Besides  pme 
the  brickwork,  about  thi 
nacc  fronts,  it  saves  fud 
allows  th:  utilitation  of 
olberwiae  wasted. 

SHAMROCK  MILLA. 

Winston-Salem.  N.C.,J*4 
The  Lajnprcy  Co. 

Dear  Sirs:  We  haft 
usimr  for  the  past  sixty  ( 
the  lamprey  Protective 
Plate  which  works  to  oul 
tire  satisfaction.  Were  l 
put  in  another  boiler, 
should  t>e  sure  to  use  thil 
vice. 

Yours  truly. 

SHAMROCK  la 

THE  LAMPREY  CO 

WRSTFIELD.    H  %S&. 

So.  Offices  :  Box  .^:i.  S4 
U,  Ga.  1124  Century  j 
Atlanta.  Ga. 

Bhanch  Ofpick:  240  Cb^ 
St..  Philadelphia.  Pa. 

AGENTS   WANTED   IN    THE    SOUTH    AND   WEST. 


^^  ESTABLISHED    1855 


Model  Automatic  (vStoKer)  Furnac 

s   iS 


Patented  in  1903. 


•^  ,  10  to  15  per  cent  better  economy 

I   Tf  V^^     '^  *°  ^'  P^*^  '•^"'  greater  capacity 
^^  *  V  wO     tjjan  any  other  tj'pc. 


Cleans 


automatically  and   wastes 

in  the  ash,  than  any  other,  whj 

mechanical  or  hand  fired. 


Write  for  Illustrated  Circular  B. 

Model  Stoker  Company 

DAYTON.     OHIO 


For  Fuel   Econon 

USE  THE 

MARTIN  ANTI-FRICTION 
ROCKING  GRATE 

Bums  ANV  fuel.  Burns  it  ALL.  Cannot  choke,  wa 
clog.  No  fuel  in  ash  pit.  Adjustable  for  any  size  of 
A  boy  can  operate  it.  Bars  woric  together  in  shakin) 
openings  are  not  enlarged.  Has  provision  for  « 
Why  not  get  our  catalog  and  proposition  ? 


The  Martin  Grate 


■J 


83  Van   Buren  Streat, 


CHICAGO. 


iQOS 


ENGINEERS'   REVIEW 


VACUUM  OILS 


Arc  known  and  used  in  every  corner  of  the  globe  where  machinery  runs.  They 
are  the  standards  of  value  throughout  the  whole  world.  They  lubricate  most  on 
every  kind  of  machinery ;  not  the  same  oil  for  all  machines,  but  the  right  oil  for 
each  class. 


VACUUM  OILS 


made  to  fit  every  condition.  That  is  why  they  are  used  wherever  machinery 
is  in  operation.  Admiral  Dewey's  fleet  used  them  at  the  Battle  of  Manilla.  The 
best  users  everywhere  will  have  no  others  when  they  know  their  value* 


I 


VACUUM  OILS 


Arc  made  at  Rochester  and  Olean,  N.  Y.,  and  distributed  throughout  the  world 
from  local  branches.  Abroad  they  are  distributed  horn,  one  hundred  and 
twelve  foreign  warehouses^  and  at  home  they  are  S0I4  in  every  city.  The 
reason 


VACUUM   OILS 


Are  everywhere  used  is — they  lubricate  most  They  reduce  friction  to  the  limit 
and  save  power.  They  are  always  uniform  and  can  always  be  depended  upon. 
They  do  their  work  better  than  all  others,  and  cheaper,  too,  when  the  work  done 
is  figured.    Other  oils  may  sell  for  less  by  the  gallon,  but 


k 


VACUUM  OILS 


Cost  the  least  by  the  day  or  month. 


3 


VACUUM  OIL  COMPANY,  Rochester,  N.  Y* 


i 
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V?XV'  CAHALL  BOILER 

^v                                        BQulppcd  with  ■ 

J^tag           Cahall 

^■a  1         Stoker 

" 

i  ■ 

•        -1 

^^^^^^^ 

^Jp:        makes  an  Ideal 
f^  »           steam    producln;; 
'                  plant. 
1                    Economical, 
1                  Efficient. 

Fewer  Repairs, 
No  Smoke. 

Ml! 

,                          The 

I^Hlf                    Aultman  &  Taylor 

s 

!■■]   '                     Machintry  Co. 

SEND 

■  '.; 

I^bIn,_     ,            MANSFIELD.      ■      0. 

FOR 

I|||.\_  .-,_ 

CATA- 

LOQ. 

IIHlHB 

FREE. 

M.    . 

f"^fl» 

flHi 

%_ 

m 

■    ^M- 

1 

I 

Holyokc  Steam  Boiler  Work 


MANUFACTURERS  OF 


BOILBR 

Horizontal  Tubular,  Manning  Vertical,  Triple 
Draft  Water  Tube   and    Locomotive    Typet 

ALSO  ALL  KINDS  OF  H 

Plate,  Steel  and  Iron  Wo 


SEARS 


PATENT  EXTENSION  FURNAi 

For  burning  sawdust,  wood,  wute  and 


rnaA 

id  bog^^l 

eiutodH 
,    Grato^ 


Rotary  Blochers  and    Pulp    Digcitert.    Pi 
Cases,    Standpipes,    Forcings,    Caitingi, 
Gaskets  and  Boiler  Fittings. 

INSPECTION  AND  REPAIRING  OF  BOH 

given  prompt  attention  by  careful,  competent  woriunM 

PARTICULARS  UPON  REQUEST 

T.  H.  SEARS,  Manager 
HolyoKe.  Maj 


NEW  DESIGN-STANDARD  HEAVY  DUTY 

BATES    CORLISS   ENGINE 

Continuous  Frame — Improved  Hook  Valve  Gear. 
The  Best  for  Every  Duty. 


Simple  and  Compound. 
Direct  Connected  or  Belted. 


Highest  Effici 
Best  Regulation. 

I 

BRANCH  offices:  I 

English  Iron  Worlcs,  Kansas  City.  Ml 
n.  W.  Graber  Machinery  Co..  Dallas.  ] 
A.  D.  Granger  &  Co.,  New  York  OtyJ 
Smith-Courtney  &  Co.,  Richmond,  t 
Machinery  &  Electrical  Co.,  Los  Ang^ 

ta|. 
A.  D.  Granger  &  Co..  Philadelphia,  t 
A'D.Grangcr  &  Co..Piltsburghbr 


STANDARD  HEAVY  DUTY— FRONT  VIEW. 


Write  Today  (or  Catali 


BATES  MACHINE 


JOLIET,  IL 
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'^he  BucKeye 
Eri^ine  >?  >^ 

Has  No  Superior    in    Cconemy, 
R.«guIation   and    Durability 


Horizontal,  Vertical,  Horizontal-Vertical, 
Simple,  Tandem  and  Cross  Compounds, 
Condensing  and  Non- Condensing,  Low,  Me- 
dium and  High  Speeds  in  Horse  Powers  from 
20  to  8,000. 

Adapted  to  all  Classes  of  IVorK 


=MADC    BY- 


Cy>c  Buckeye  Engine 
Company.  «^\;^^s.  °a"'° 

The  larffcst  line  of  modem  enrioe  pmtterasin  the  world. 
OurcatalOiEiir.  which  contains  more  valuable  informatfoa 
concerning  sttram  engines  than  any  other  published,  ia  free. 


UES    ARE    FREE 

^^^^^  A  valuable  addition  to  lubficition 
^^^^^a  literature  showing  the  great  ad- 
^^^^^V   vantages  o£ 

r 


DIXON'S 

TICONDEROG A 

FLAKE 
GRAPHITE 

as  an  inifredieat  of  greases. 

Please  inantkin  thii  pubUcitloiu 

>H  DKON  CRUCIBLE  CO^ 


JERSEY  CITY,  N.  j. 


Columbus 
Gasoline 


lingmes 


STATIONARY,  HOISTING,    PUMPING    AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbus,  Ohio 


, 


ngmes 


Why  Yl/^"*      Cv^  ""'^  P 
e       y  ▼  alrath  \JasoIine  JL^ 

They  possess  the  highest  standard  of  ex- 
cellence, mechanical  design  and  constructiop. 
More   convenient   and   cheaper   than    steam. 

Send   for  Catalogue  "R" 

Marinette  Gas  Engine  Co. 

Chicago  Heights,  Ills. 
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July 


THE  C.  &  G.  COOPER  CC 


MT.  VERNON.  OHIO. 

BUILDERS  OF 


Cooper  Corliss  Engine 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIALl 


NKW  YORK,  urn  Havemrvcr  BMg.:  BOSTON.  411    Weld    r' 
LiKLPHIA.  S2<)  Unixcl    Wfix..    CHICAGO.    UI6   MonadnocV 
LANTA.  .115  Empire  Bldg  .  NEW  OkI.EANS.  217-2!!  Gravi. 
tOTTE.  N.  CO.  A.  Kobbius. 


AMERICAN  BALLcX..ENGIP 

AND  DIRECT  CONNECTED  GENERATOJ 

SAVES  25  % 

American  Engines  lead  in  the  markets  of  tlie  worlij, 
Amkrican-Bali^  Duplex  Compound  Kngink  is  at  t 
It  is  a  marvel  of  simplicity;  requires  no  more  flf>t>r  space 
a  simple  engine,  and  it  SAVES  25  PER  CENT  OF 
FUEL  without  a  condenser. 

We  furnish  Complete  Plants,  consisting  of  Engines, 
tr.itnrs  and  Motors— all  of  o\ir  own  manufacture. 


Amerlcaii  Engine  Co,  "K-iun.v  Bound  Br 

New  York  OfSce,  95  Liberty  Street 


mjL 


r 


3UINCY  ENGINE 


Attention  to  small  details  makes  the  successful 
engine.  The  Quincy  Corliss  Engine 
may  be  subjected  to  the  clo»est  scrunity. 
It  is  perfect  in  detail. 


Qurncy  Engine  Works 

QUINCY.  ILLINOIS. 

]3S  Broadway    N.  Y.:    938  Monidnock  BIk  ,  Chlcmro :    604  Prudential 
BIdK.,  BuHalo ;    17  Premont  St.,  San  Franciico ;    7)0  WiUicraiKwn 
L         Bids.,  Philadelphia. 


The  Russell   Automatic  En 


TYPES 


THE  RUSSELL    ENGINE 

euitDERS  MASSILLOf 

ADDRESS    OEPARTMfiNT    "B"    FOR   CATALOQUC 


Incorporate  Under  Arizona 

Most  libcrml  Corpontlon  X<Airs  in  the  United  ( 
No  francbiic  tax  or  exorbttanl  fees.  Private  pr 
erty  rxenipt  from  «U  corporate  debts.  Parof  lU 
made  any  araounl.  No  limit  on  capilalizatloo.  SU 
ia  Don-aasesaablc  for  any  purpose.  No  amount  of 
alock  required  to  be  subscribed.  No  state  control. 
No  examination  of  boolu.  I^etfislature  cau't  rrpeal 
our  charter.  Keep  office  and  do  business  anywhetv. 
We  attend  to  all  business  and  pay  all  fees  and  < 
you  but  a  few  dollars  in  any  case. 


Send  for  booklet  codified  annotated  corporation  la' 
and  other  information. 


Arizoni  Corporation  Charier  Guarantee  Co., 


PHOENfliVI 

3 
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^f' 

The  Most  Desirable  from  Every  Standpoint 

^L                                        IS  THE 

r Combination  Feed- Water 

■GooKsOn  Heater,  Purifier,  Filter 

r                                  and  Oil  Separator     .     . 

B'^  ws  Prove  h  to  you  by  rumishing  a  G>mbmation  Heater  for 

i 

your  Plant  this  Spring 

1 

rLJT  i 

— Subject  to  TriaL 

pi 

l^ifli^     i 

The  COOKSON  has  many 

f^^^^^      m 

advantag^es  over  all  others : 

^In^^M.                                   ^^^^^m                           ^^^ 

Maintains  higher  tempera- 

^^ I                                          ^H   ^^H                                    ^^^^^H 

■■  M\ 

ture  of  feed  water  without  back 

'  m  ^ 

pressure  on  engines.    Constant 

H       BiB.B          t^B 

1 

temperature  204-212°  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

m 

The  steam  only  that  is  to  be 

^^^ff^v^-^JO 

m 

condensed   comes    in    contact 

^^^^^^^^^R     ''.^^H^ft^^H^^^^^V 

m 

with  the  water. 

^^^^^^^^^^^^^^^^P*^  ~  '    ^^^^^^^^^^^^^^^^^^F'                ^^M 

Thoroughly  purifies  and  filt- 

ers the  feed  water. 

^^■B  *if^    "fcfc 

Has  more  lime  catching  sur- 

^^^^^^^^^^^^^^^^B                                    1  '^^^^^^^bI 

face  and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible    to     clean   of  any. 
Made  of  the  best  of  materials 
throughout.     Finest  grade  of 
fittings. 

V^rite  for  Catalog. 

^^^^^^^^^^^^^^F                                                                                                                                           j^H 

Bates 
MacKine  Co. 

SoI«  Manar*ctur«r 

"                    " 

1 
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You  can  serve  your  employer 
best  by   using  the  best  Oils. 


Capitol  Cylinde 

and 

Renown  Engine' 

Oils 


Have  been  on  the  market  for  years  and 
have  proved  their  worth.     These  brands 

stand  for 

Economy  and  Efficienc 


That  is  why  more  barrels  of  these  oils 
are  sold  every  year  than  of  all  others 

combined. 


CLE\"ELAND,  AUGUST,  1905 


tlM  •  year 
10  cxnis  1  COPS'- 


A     16-Inch 


Swartwout   Cast  Iron 
Exhaust    Head 


on  the  1 6-story  office  building  of  the 
Columbus  Savings  and  Trust    Com- 
pany, Columbus,  Ohio, 
Doesn't  it  look  cute  ? 
Plenty  more  of  alt  sizes  in  stock. 


The  Swartwout 

Vertical  Steam  Separator 

Simple  and  efficient,  yet  mod- 
erate in  price. 

Guaranteed    to   be   perfectly 
satisfactory. 


The    Ohio    Blower    Company 


Cleveland 


Halm  Mmamtmciunet 


Da»U  S<a 


Ohio 
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Mg 


I  ECONOMIC. 
PURE. 
CLEAN. 
SAFE. 


"HeVUUBRIC  ■ 

<OOC»  V9CO 
■rx&TttiM  UNia* 

I.ICBCtt 
ABC 
A-l,  44*1  C9 


^y{!rtww^/*^'"'''i'>  ^/^ 


Orr/jr. 


AOENCICS 
IN  THE 

PfliMctMu  one 

or  TMt 

UMITED  STATES 
AND  IN  ALt  THE 
CAPITAL  CENTRES 
or  THE  WORLD 


^ 


4  to  6  gals,  any  oil. 

3  to  4  pounds  any  other  grease. 


Mr.  Engineer, 

Dear  Sir: — We  guarantee 

1  pound  Keystone  Grease 
1  pound  Ceystone  Grease 

These  are  strong  statements  which  we  can  substantiate. 

We  will  send  you  a  liberal  sample  and  a  brass  grease 

oup,  free,  on  receipt  of  your  business  address,  H.  P.  of 

engine  suid  size  tap  in  which  cup  will  be  used. 

We  have  published  quite  some  literature  on  the  subject 

of  lubrication.   May  we  put  your  name  on  our  mailing  list? 

Yours  truly. 


Secretary, 

KEYSTONE  LUBRICATING  CO. 


Dio.  HAB 
Sten.  19 


Keystone  Grease  can  be  bought  of  no  Jobber. 


/OL.    16. 


CLEVELAND,  AUGUST,  1905. 


No    6. 


THE  INDIANAPOLIS  AND  CINCINNATI 
TRACTION   COMPANY. 

The  Indianapolis  and  Cincinnati  Traction  Co. 
ras  organized  by  a  syndicate  of  Indiana  people  on  the 
Qurth  day  of  February,  1903,  under  the  laws  of  Indi- 
K,  for  the  construction  of  an  electric  traction  line 
Khi  the  city  of  Indianapolis  via  Rushville  and  Con- 

rsville,   Indiana,  and   Hamilton,   Ohio,  to  the  city 


F! 


pleted  in   igcxj  by  the  Union  Traction  Co.  of  Indi- 
ana with  him  as  general  manager,  embracing  a  line 
of  roads  from  Indianopolis  via  Anderson  to  Muncie,J 
from  Anderson  via  Alexandria  to  Marion,  and  from' 
Ale.vandria  to  Elwood,  a  total  of  about  100  miles  of 
interurban  road.    This  system  including  also  about  50 
miles  of  the  city  lines  in  Anderson,  Marion  and  Mun-i 
cie,  was.  under  his  management,  furnished  with  power 
from  a  central  power  station  at  Anderson,  with  sub- 


KIK     1      ENGINE   ROOM    OF   THE   INUIANAPOLIS   AND   CINCINNATI  TRACTION  COMPANV. 


I 

^Kincinnati.  Charles  L.  Henry.  Indianapolis,  Ind., 
H>resident  and  general  manager  of  the  company. 
Hl^r.  Henry  built  the  first  interurban  electric  road 
n  Indiana  in  the  year  iS<j~,  from  Anderson  to  Alex- 
mdria.  the  first  car  being  run  between  the  two  cities 
in  Jan.  1st,  1898.  He  called  this  road  an  "Interur- 
>an,"'  thus  coining  a  new  word  which  has  since  become 
he  common  name   for  all  electric  roads  connecting 

lis  road  was  part  of  a  general  plan  of  electric 
first  formed  by  him  in  1893  and  afterwards  corn- 


stations  at  different  points  along  the  lines,  under  what 
is  known  as  the  "three-phase  alternating  current 
system,"  the  alternating  current  being  transformed 
at  the  various  sub-stations  by  rotary  converters  into 
direct  current.  The  entire  electrical  equipment  was 
furnished  by  the  Westinghouse  Electric  and  Manu- 
facturing Co. 

At  the  time  this  plant  was  constructed,  it  was  re- 
garded by  many  engineers  as  experimental,  but  it 
proved  to  be  a  very  economical  and  satisfactory  way 
to  produce  and  transmit  current.     The  Union  Trac- 
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August,  1905 


tion  lines  are  recognized  as  the  most  successful  here- 
tofore in  operation  in  the  United  States. 

In  the  building  and  equipment  of  the  Union  Trac- 
tion lines  Mr.  Henn,'  secured  tlie  services  of  Messrs. 
Sargent  &  Lundy,  Chicago,  who  occupy  the  front 
rank  among  electrical  and  mechanical  engineers,  and 
when  he  undertook,  on  the  part  of  the  Indianapolis  and 
Cincinnati  Traction  Co.,  the  construction  of  its 
lines,  he  again  secured  their  services,  and  under  their 
advice  and  supervision  this  line  is  being  constructed 
and  equipped  on  still  more  modern  methods,  elimin- 


ELECTRICALLY   OPERATED   CIRCUIT  BREAKERS. 

ating  much  that  was  formerly  thought  necessary,  and 
using  alternating  current  motors  on  the  cars. 

The  company  has  secured  a  most  desirable  site  for 
its  power  station  and  car  shops  at  Rushville,  40  miles 
from  Indianapolis,  and  as  the  electric  current  can  be 
transmitted  90  miles  in  any  direction  with  very  little 
loss,  no  other  power  station  will  be  needed  for  a  very 
large  system. 

The  site  is  adjacent  to  the  C.  H.  &  D.  Ry.,  with  a 
connecting  track  from  that  road  to  the  company's  side 
track  along  side  the  power  station,  which  track  in  turn 
connects  with  the  company's  main  track.  This  track  ar- 
rangement is  convenient  for  ordinary  business,  but 
especially  so  whenever  coal  shall  be  used  as  fuel, 
providing  it  is  required  due  to  lack  of  gas,  for  with  it 
the  company  can  deliver  coal  from  its  own  line  or  take 
it  from  the  C.  H.  &  D.  Ry.,  shifting  the  cars  witli  its 
own  power.  The  side  track  along  the  power  station 
is  built  at  a  proper  elevation  for  dumping  and  crush- 
ing the  coal  so  it  can  be  handled  by  carrier  and  eleva- 
tor and  fed  under  the  boilers  on  chain  grates  with- 
out being  handled  by  man  power. 

Along  the  east  side  of  the  power  station  site  runs 
a  mill  race  from  the  stream  known  as  "Flat  Rock" 
and  the  company  has  a  perpetual  contract  with  the 
_pwner  of  the  mill  race  for  the  use  of  the  water  for 
sndcnsing  and  other  purposes. 

"The  power  station  building  is  113  feet  by  128  feet 

■»  inches,  of  very  heavy  and  substantial  construction. 

lie  foundations  are  all  concrete  and  the  upper  walls 

re  of  brick  laid  with  cement  mortar.    All  of  the  floors 

ad  other  frame  work  and  roof  structure  are  of  steel. 


The  floors  are  concrete  and  the  gravel-asphalt  roof 
is  laid  upon  a  concrete  base  with  expanded  metal,  leav- 
ing nothing  about  the  building  that  could  burn  ex- 
cept the  doors  and  windows.  The  building  is  planned 
and  built  with  a  view  to  the  installation  of  coal  crushing 
and  automatic  coal  handling  machinery,  with  over- 
head bunkers  feeding  direct  to  the  boiler  grates.  As 
the  company  has  natural  gas  for  fuel  at  present,  these 
bunkers  and  carriers  have  not  been  installed,  but  every- 
thing is  prepared  for  them,  even  to  the  punching  of 
holes  in  the  steel  structure  for  the  rivets  to  suspend 
the  coal  bunkers. 

The  foundations  for  the  engines,  boilers,  pumps 
and  other  machinery  are  all  solid  concrete,  and  all 
stairways  are  either  steel  or  concrete.  The  galleries 
and  chambers  for  the  electric  wires,  cables,  switches, 
etc.,  are  built  according  to  the  most  modem  plans  and 
in  the  most  substantial  manner  so  as  to  avoid  trouble- 
from  fire  or  jumping  of  electric  current.  The  entire 
building  is  constructed  according  to  the  latest  and 
most  approved  designs  prepared  by  the  engineers. 
Messrs.  Sargent  &  Lundy,  who  have  taken  extraordin- 
ary interest  in  it  because  of  the  fact  that  it  is  to 
the  first  road  using  alternating  current  throughout. 

A  concrete  tunnel  or  pipe  3  feet  6  inches  in  diameter 
provided  with  carefully  screened  grates,  carries  the 
water  from  the  race  way  under  the  basement  floor  of 
the  power  station  for  use  in  the  condenser  pumps,  anri 
a  like  constructed  tunnel  is  provided  for  carrying  th^ 


FIG.  «.     UO  KILOWATT  AIR  BLAST  TRANSFORMER  AND  OIL 
SWITCH. 

same  back  into  the  mill  race  some  300  feet  below  the 
intake. 

At  the  east  end  of  the  power  station,  built  upon  a 
heavy  concrete  base,  is  a  self-supporting  steel  stack, 
180  feet  high,  lined  its  entire  height  with  fire  brick.  11 
feet  inside  measurement,  of  sufficient  size  to  take  care 
of  eight  350  horsepower  boilers,  for  which  space  is 
provided  in  the  present  building. 

The  power  station  is  so  framed  and  constructed 
that  the  west  wall  can  be  taken  out  without  disturl>- 
ing  the  other  walls  or  the  present  steel  frame  work. 
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!  building  can  be  extended  to  the  west,  where 
of  over  200  feet  is  reserved  for  extensions  to 
date  future  needs  of  the  company, 
present  power  station  equipment  consists  of 
Drliss  tj'pe  cross-compound  condensing,  700 
iwer  engines  as  shown  in  Fig. i, which  were  built 
Fulton  iron  works,  of  St.  Louis,  Mo.  Mounted 
le  shaft  of  each  of  these  engines  is  a  500-kilo- 
>rmal  capacity,  with  50  per  cent  overload  guar- 
lirect  connected  generator.  Additional  unoccu- 
ace  is  provided  for  two  more  power  units,  in- 
to be  two  generators  each  of  1,000  kilowatt 
capacity  and  4,500  kilowatt  maximum  capacity, 
he  machines  being  guaranteed  for  50  per  cent 
d.  These  engines  have  cylinders  20  and  40 
in  diameter  by  48-incli  stroke  running  94  revo- 
r  minute  with  150  pounds  steam  pressure, 
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r  type  of  dean  air  pump  and  jet  condenser 
|K  used. 

machines  develop  a  three-phase  current  at  2,300 
This  current  is  stepped  up  by  two  250  kilowatt 
connected  transformers  of  33,000  volt  quarter- 
current,  and  is  transmitted  to  the  transformer 
ts  single-phase  at  33,000  volts.  The  step  up 
prmers  shown  in  Fig.  2  are  of  the  air  blast  type, 
r  cooling  these  transformers  being  furnished  by 
)-inch  fans  driven  by  three-phase  induction  mo- 
To  insure  the  station  from  a  possible  shut-down 
;  failure  of  an  exciter  unit,  two  units  are  pro- 
one  being  a  50-kilowatt  steam  driven  set,  and 
her  a  50  kilowatt  induction  motor  driven  set. 
fitches  for  33,000  volts  are  installed  between  the 
p  transformers  and  the  33,000  volt  quarter-phase 


bus  bars,  one  being  shown  in  the  upper  right  hand 
comer  of  Fig.  2.  On  each  of  the  outgoing  lines  to  the 
transformer  stations  a  single  pole  33,000  volt  auto- 
matic switch  is  provided,  thus  giving  complete  control 
of  each  of  the  transformer  stations  from  the  switch 
board  in  the  power  house.  The  oil  switches,  discon- 
necting switches  and  switchboard  appliances  comprise 
the  latest  developments  in  this  type  of  apparatus.  The 
electrically   operated   circuit  breakers  are  shown   in 

Fig-  3- 

Each  engine  is  equipped  with  an  independent  jet 
condenser,  which  as  well  as  all  other  pumps  about  the 
station  were  built  by  the  Dean  Bros.  Steam  Pump 
Works,  of  Indianapolis. 

The  jet  condensers  are  in  duplicate.  They  are  of  the 
vertical,  single  style,  (Uniplex),  double-acting,  brass 
fitted,  air  pumps  and  jet  condensers,  size  14  x  30  x  18- 
inch,  as  shown  in  Fig.  4. 

The  boiler  feed  pumps  are  in  duplicate,  and  are  of 
the  vertical,  single  style,  (Uniplex),  double-acting, 
brass  fitted,  piston,  "Atlantic"  type  pumps,  size  14  x 
10  X  24-inch. 

The  low  service  pump  is  one  of  the  horizontal,  sin- 
gle style,  (Uniplex),  double-acting,  brass  fitted  pumps, 
size  10  X  10  x  20-inch. 

The  engine  room  is  provided  with  a  traveling  crane 
built  by  the  Northern  Engineering  Works,  of  Milwau- 
kee, ,  Wis.,  of  sufficient  capacity  to  handle  all  of  the 
machinery. 

The  boiler  room  runs  the  entire  length  of  the  build- 
ing. .At  the  present  time  three  Babcock  &  Wilcox 
water  tube  boilers  of  350  horsepower  normal  capacity, 
each  with  superheaters,  have  been  installed,  under 
which  natural  gas  is  burned  under  a  contract  whereby 
the  company  secures  the  same  at  10  cents  per  i.ooo 
cubic  feet.  Additional  space  is  provided  in  the  build- 
ing for  five  more  boilers  of  the  same  capacity,  which 
will  be  installed  as  rapidly  as  additional  power  is  re- 
quired. An  end  view  of  the  engine  and  boiler  room  is 
shown  in  Fig.  5. 

.\n  open  water  heater  built  by  the  Stilwell-Bierce 
&  Smith-Vaile  Co.  is  installed  in  the  boiler  room. 

Exhaust  steam  is  used  from  the  engines  to  heat 
the  power  house  itself  as  well  as  the  car  shops  lo- 
cated near  by  on  the  same  tract  of  land,  thus  utilizing 
what  would  otherwise  be  a  waste.  All  of  the  piping 
for  the  power  station  and  for  heating  the  car  shops 
has  been  furnished  and  erected  by  the  Pittsburg  Pip- 
ing &  Equipment  Co. 

From  the  lighting  plant  in  the  power  station,  light 
is  furnished  to  the  car  shops  and  also  to  the  company's 
office  building  some  four  squares  away. 

The  road  is  divided  into  sections  of  10  or  12  miles, 
each  of  which  is  supplied  with  electric  current  from 
a  transformer  station.  Three  such  stations  between 
Indianapolis  and  Rushville  have  been  erected  by  Pulse 
&  Porter,  contractors  of  Greensburg.  Ind.  These 
buildings  are  very  small,  only  21  x  23  feet,  but  are 
carefully  and  substantially  built.  The  foundations  are 
concrete ;  the  walls  are  brick  and  laid  in  cement  mor- 
tar; the  floors,  both  for  the  first  and  second  stories, 
are  concrete  upon  steel  beams,  and  the  roof  is  laid 
upon  a  concrete  base  built  on  expanded  metal.  The 
doors  and  windows  are  provided  with  steel  shutters 
and  the  whole  structure  is  made  so  as  to  be  fire  proof 
and  can  be  closed  and  left  alone  with  safety. 

In  each  of  the  transformer  stations  are  installed 
two  300  kilowatt  oil  insulated  step  down  transformers. 


ENGINEERS'  REVIEW 


August,  1905 


there  being  suLicient  room  for  an  additional  trans- 
former of  the  same  capacity.  On  the  second  floor  of 
each  transformer  station  are  lighting  arrestors.  There 
are  no  automatic  switches  of  any  type  in  these  sta- 
tions, as  they  are  controlled  entirely  from  the  switch- 
board in  the  power  station,  and  there  is  nothing  about 
the  station  which  requires  constant  attention  and  only 
occasional  inspection  will  be  necessary.  This  does 
away  entirely  with  the  expense  usually  incident  to  a 
sub-station  under  any  other  system,  which  amounts 
to  the  wages  of  three  men  at  each  sub-station,  aggre- 
gating no  less  than  $6  per  day,  thus  making  an  annual 
saving  of  $6,570  on  three  transformer  stations  be- 
tween Indianapolis  and  Rushville ;  or  a  total  annual 
saving  of  $21,900  in  wages  at  the  10  transformer 


being  used  when  the  cars  are  operated  in  trains.  The 
motors  on  the  present  car  equipments  are  geared  for  a 
maximum  speed  of  45  miles  per  hour  for  local  service. 
The  motors  are  all  connected  in  parallel  so  that  any 
one  of  them  may  be  cut  out  of  service  if  it  becomes 
damaged  in  any  way.  The  motor  and  control  equip- 
ments are  so  designed  that  they  may  be  operated  on 
direct  or  alternating  current  and  the  necessary  switches 
for  making  the  changes  a^d  connections  are  provided 
underneath  the  cars.  By  this  provision  the  cars  run 
equally  well  on  a  500-volt  direct  current.  Each  of  the 
cars  is  provided  with  two  trolleys.  One  is  an  ordinar>- 
wheel  trolley  for  use  in  running  over  the  Indianapolis 
city  lines,  and  the  other  is  a  sliding  contact  or  "bow" 
type  trolley,  held  in  position  by  compressed  air,  to  be 
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stations  required  between  Indianapolis  and  Cincin- 
nati ;  and  in  addition  to  this  a  large  amount  is  saved 
in  maintenance  and  repairs  of  machinery. 

The  motor  equipment  consists  of  four  75  horse- 
power single-phase  alternating  current  motors.  Train 
control  of  the  electro-pneumatic  type  is  installed  on 
each  of  the  cars  enablinj;  one  niotorman  to  control  the 
operation  of  a  train  (if  any  number  of  cars.  The 
motors  operate  on  alloniaiiiii,'  current  at  a  voltage  of 
250,  this  voltage  beinij  derived  from  an  auto-trans- 
former mounted  under  the  car,  this  transformer  deriv- 
ing its  voltage  from  the  3.300-volt  trolley.  Both 
straight  and  automatic  air  brakes  are  pnjvided  on  each 
car,  the  straight  air  brake  equipment  being  used  when 
only  single  cars  are  operated,  and  automatic  air  brakes 

The  plan  view  is  reproduced  from  the  Electrical  Review. 


used  on  the  lines  of  the  company  especially  with  a  view 
of  taking  from  the  trolley  wire  sufficient  current  to 
attain  high  speed  and  carry  heavy  loads.  This  will, 
however,  be  more  important  in  the  equipment  of  cars 
for  "limited"  service,  and  for  heavy  loads  of  freight. 

The  "limited"  cars  for  through  service  will  be  like 
the  present  cars  except  that  they  will  be  equipped  with 
four  150  horsepower  motors  and  geared  to  a  maxi- 
mum speed  of  at  least  80  miles  an  hour.  Such  cars 
cannot  be  operated  successfully  from  a  low  voltage 
trolley  wire  or  with  the  common  wheel  trolley.  It  is 
also  confidently  believed  that  with  the  high  voltage 
alternating  current  trolley  wire  and  sliding  contact 
trolley  adopted  by  this  company,  heavy  freight  can  be 
hauled  advantageously  without  experiencing  the  dif- 
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es  heretofore  encountered  in  the  use  of  direct 
nt  on  low  voltage  trolley  wires, 
e  Westinghouse  Electric  &  Manufacturing  Co. 
supplied  all  of  the  electrical  equipment  for  the 
r  station,  the  transformer  stations  and  the  cars, 
have  also  supplied  the  brackets,  trolley  insulators 
langers  and  other  special  material  for  the  trolley 
ruction;  all  of  which  has  been  made  according 
;cial  designs  furnished  by  Sargent  &  Lundy. 


ENGINE  ROOM  CHATS  NO.  21. 

BY  A.  GOVERNOR. 

e  next  noon    the    engineers    had  hardly  •  settled 

before  the  subject  of  engines  was  taken  up  again 

the  same  interest  with  which  it  had  been  dis- 
d  the  day  before. 

ay,  Dave,  what  was  you  going  to  say  about  Corliss 
les  yesterday,"  asked  Bill  Ross. 

was  just  agoin'  to  say  that  high  speed  engines 
't  the  only  kind  of  engines  that  gives  trouble.  Of 
ie  you  know  that  the  valves  of  a  Corliss  engine 
ate  on  the  valve  seats,  and  that  some  of  them 

disks  on  the  back  end  of  the  valve,  which  are 
ed  by  set  screws  through  the  valve  seat  cap,  to 
up  any  end  play  there  may  be  in  the  valve. 
.  good  many  fellows  don't  know  that,  but  it  is  this 

that  makes  a  lot  of  bother,  because  it  gets  to 
iking  pretty  often.  Usually  the  engineer  says  the 
le  ain't  getting  enough  oil  to  do  the  work.  The 
ces  are,  that  the  set  screw  has  been  set  up  so 

that  there  ain't  any  thing  else  to  do  but  squeak. 
)w  I  set  um  up  so  hard  once,  that  the  friction  was 
gh  to  overcome  the  vacuum  pots,  and  the  valves 
y  staid  open  until  the  hooks  closed  them, 
here  are  different  ways  of  taking  up  the  end  play 
le  valves.  When  an  engine  ain't  equipped  with 
let  screws,  the  ends  of  the  valves  are  backed  up 

a  circular  liner,  which  is  very  thin  and  springy, 
:he  valve  covers  have  to  be  pressed  on  pretty  hard 
rder  to  get  them  in  place.  I  have  noticed  that 
I  give  a  lot  of  trouble  from  squeaking,  and  the 
unt  of  oil  that  is  fed  don't  seem  to  make  much 
rence.  When  you  take  the  squeaking  of  the 
;s,  mixed  together  with  tight  packing  on  the  valve 
s,  as  I  have  seen  before  now,  and  badly  adjusted 
pots  valves,  it  is  enough  to  make  a  new  man  with 

engines  wonder  how  they  ever  became  so  pop- 

never  had  much  trouble  with  Corliss  engines," 

Sam  as  Dave  showed  no  signs  of  going  on  with 
-emarks.    "The  most  trouble  I  have  had  is  from 

of  lubrication  of  the  low  pressure  cylinder  of 
pound  condensing  engines.  I  have  usually  found 
ble  from  this  cause,  when  the  engine  had  an  ir- 
lar  load,  which  would  cause  the  low  pressure  cyl- 
r  to  have  very  little  steam  for  a  considerable  length 
me. 

mperfect  lubrication  will  be  found  in  cases  when 
;ngine  is  running  light,  because  there  is  so  little 
-n  being  admitted  to  the  high  pressure  cylinder, 
it  has  lost  its  expansive  force  before  it  reaches  the 
pressure  cylinder.  This  leaves  a  partial  vacuum 
le  latter,  and  of  course  no  steam  enters  it  from  the 

pressure  cylinder,  practically  speaking.  In  such 
se,  the  low  pressure  cylinder  receives  little  benefit 


from  the  oil  that  has  been  fed  into  the  high  pressure 
cylinder. 

"The  way  I  get  over  the  difficulty,"  continued  Sam, 
"is  to  attach  the  lubricator  directly  to  the  low  pressure 
cylinder,  so  that  it  will  feed  oil  directly  into  it  and 
independently  of  the  high  pressure  cylinder.  Some 
engineers  pipe  the  lubricator  steam  connection  to  the 
receiver,  but  I  never  had  good  success  that  way,  be- 
cause I  find  that  although  the  lubricator  on  the  low 
pressure  cylinder  will  feed  all  right  for  a  short  time 
after  starting,  it  will  not  be  long  before  it  will  cease 
to  feed,  if  it  is  not  watched,  and  the  noise  in  the 
cylinder  soon  makes  the  fact  known. 

"A  better  way  is  to  connect  the  lubricator  steam  pipe 
to  the  high  pressure  pipes,  and  then  when  the  lubri- 
cator is  set  working,  I  know  it  is  going  to  keep  at  it 
until  I  shut  it  off.  When  the  lubricator  is  connected 
to  the  low  pressure  cylinder,  you  can  see  that  the  oil 
enters  in  drops  and  spreads  on  the  cylinder  surface, 
a  good  deal  as  oil  will  spread  on  a  metal  surface 
heated  to  the  temperature  a  cylinder  would  be,  while 
the  engine  was  in  operation." 

"Wall  now,  you  fellers  have  had  your  say  as  to  what 
an  engine  wants,"  interrupted  Steve  Brown,  as  he 
wiped  his  mouth  with  the  back  of  his  hand,  "but  ther's 
one  thing  that  you  ain't  hit  on  yit,  and  that  is  the  thing 
what  the  oil  is  fed  from.  Now  I  want  you  fellers  to 
know,  that  the  lubricator  has  just  a  little  mite  to  do 
with  the  iling  of  an  engine,  and  no  mistake  about  it. 
I  kin  remember  the  time  when  we  had  to  use  a  hand 
pump  to  ile  ther  cylinder ;  some  of  the  old  codgers  still 
hang  to  um  now,  up  in  some  of  the  way  back  places. 
You  can  just  bet  your  whiskers,  if  yer  can  find  any, 
that  them  were  the  times  when  a  feller  had  to  get 
along  as  well  as  he  could,  and  trust  to  luck  that  the 
engine  cylinder  was  gcttin'  enough  ile.  I've  seen  some 
funny  lubricators  in  my  day  and  no  mistake.  In  my 
judgment  the  up  fed  is  the  best  thing  in  the  shape  of 
a  lubricator  that  is  on  tap,  although  the  force  feed 
lubricator  is  a  mighty  good  thing  in  its  way,  and  be- 
tween ther  two  I  can't  say  that  I've  got  much  choice." 

"I  guess  the  most  of  lubricator  troubles  are  found 
in  the  piping  of  the  condenser  pipe,"  said  Sam  as 
.Steve  leaned  back  against  the  wall  of  the  fire  room. 
"More  than  one  lubricator  has  been  condemned  by 
engineers  simply  because  there  was  not  enough  weight 
or  head  of  water  above  the  oil  to  make  it  operate  as 
it  should.  .Another  fault  with  a  good  many  lubricators 
is  because  there  is  no  possible  way  in  which  to  tell  the 
heisfht  of  the  oil  in  the  reservoir." 

"What  is  your  explanation  of  most  of  the  lubricator 
troubles  that  a  fellow  is  likely  to  run  up  against  in 
ordinary  practice  ?"  asked  Bill  Ross  as  he  shied  a  piece 
of  coal  at  the  cat. 

"One  difficulty,"  replied  Sam,  "is  what  is  known  as 
churning  and  it  is  quite  common.  This  is  when  the 
oil  and  steam  become  mixed  and  the  oil  refuses  to  feed. 
It  is  generally  brought  about  by  trying  to  start  the 
lubricator  too  soon  after  filling,  and  before  sufficient 
condensation  has  taken  place. 

"Pulsation  in  a  lubricator  is  another  source  of  trou- 
ble and  is  usually  caused  by  the  steam  pipe  to  the 
engine  being  too  small.  If  it  is  a  double  connected 
cup,  however,  the  trouble  may  be  because  the  con- 
densation pipe  is  too  short.  If  this  is  what  is  the 
matter,  all  that  is  required  is  to  lengthen  the  pipe,  or 
put  in  a  few  more  coils.  If  the  cup  is  single  con- 
nected with  the  pipe  running  from  the  support  arm  to 
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the  top  of  the  condenser,  the  trouble  can  often  be 
stopped  by  lengthening  the  pipe.  Quite  often  lubri- 
cators will  not  feed  when  apparently  in  good  order, 
because  too  heavy  oil  is  used,  and  the  weight  of  con- 
densation above  the  reservoir  is  not  enough.  When 
this  occurs,  the  pipe  should  be  lengthened  in  order  to 
get  a  greater  head." 

"What  about  oil  sticking  to  the  sight  feed  glass?" 
asked  young  Ross,  as  he  threw  another  piece  of  coal 
at  the  cat  which  had  recklessly  poked  his  head  around 
the  comer  of  the  boiler  setting. 

"Luck  here  me  b'y,"  interrupted  Dan,  "there's  an 
ould  sayin'  that  some  people  rather  thin  climb  ther 
golden  shtairs  ter  hiven,  foind  it  a  dale  aisier  ter  slide 
down  ther  banister  ter  ther  other  place,  and  Oim  just 
tellin'yer  thot  ye'll  have  a  chanst  ter  take  yer  choice  fur 
aither  place,  if  yer  don't  lave  that  torn  coat  alone,  do 
yer  moind?" 

"I  thought  everybody  knew  about  that,"  volunteered 
Dave  Hill,  as  Dan  subsided  from  his  defense  of  the 
cat,  "but  I  will  give  you  a  tip,  Billy,  that  you  don't 
have  much  trouble  with  that  sort  of  thing  if  there  is 
plenty  of  water  in  the  condensing  pipe  to  feed  the  oil. 
When  you  haven't  got  enough  condensing  water  then's 
the  time  you  get  your  trouble  with  stuck-up  sight 
glasses.  Another  reason  is  because  a  fellow  is  too 
blamed  lazy  to  get  up  and  fill  his  lubricator  before  it 
runs  empty,  and  everybody  that  has  ever  run  a  lub- 
ricator knows  that  the  last  few  drops  of  oil  spread 
out  like  a  woman's  Easter  bonnet,  and  stcik  to  the 
glass." 

"I've  found  that  keeping  the  sight  glass  filled  with 
glycerine  will  prevent  oil  from  sticking,  and  is  about 
as  good  as  anything  else,"  observed  Pete  Haynes,  "but 
there's  one  thing  you  haven't  hit  on  yet,  and  that  is 
lubricators  stop  feeding  some  time.  I  think,  however, 
this  is  more  the  engineer's  fault  that  anybody  else's." 

"How  in  the  dickens  do  you  make  that  out,"  asked 
Bill  Ross,  with  his  eyes  still  on  the  cat  which  was  in 
hiding  behind  Dan  Googan's  chair. 

"I  make  it  out  just  this  way,"  was  the  reply.  "You 
know  as  well  as  I,  that  most  engineers  keep  a  supply 
of  cylinder  oil  in  an  old  coffee  pot,  or  a  new  coffee 
pot  if  they  have  the  price,  and  keep  it  on  the  steam 
chest  of  their  engine  or  some  other  hot  place.  You 
can  bet  your  bottom  dollar  it  never  stayed  on  my  steam 
chest  thouijh.  Of  course  the  oil  gets  warm  and  is  put 
in  the  lubricator  warm  and  when  the  lubricator  starts 
to  feed  the  oil  is  warm,  but  after  a  while  the  tempera- 
ture falls  to  that  of  the  engine  room  and  the  lubricator 
stops  feeding,  and  has  to  be  set  again  to  get  the  right 
number  of  drops.  The  same  trouble  is  brought  about 
by  allowing  cold  air  to  blow  through  the  engine  room 
chilling  the  lubricator,  and  causing  it  to  stop  feeding, 
because  the  temperature  of  the  oil  is  low." 

"I  have  seen  more  than  one  engineer  change  cylinder 
oils  because  he  wasn't  getting  satisfactory  results  from 
his  lubricator,"  remarked  Sam,  "and  then  they  were 
not  satisfied.  If  tliey  had  been  using  a  thin  oil  and 
and  got  a  heavier  oil,  the  cup  would  feed  slower.  The 
first  thing  they  think  of  is  that  the  opening  in  the 
point  of  the  feed  valve  is  too  small  to  let  the  oil  pass 
out  freely,  and  they  at  once  proceed  to  enlarge  the 
same,  but  as  I  have  already  said,  the  pressure  required 
to  force  the  oil  through  the  nozzle  is  supplied  by  the 
weight  of  condensation  and  if  the  area  of  the  feed 
valve  is  increased  or  decreased  the  proportion  to  the 
other  parts  of  the  cup  is  altered  and  it  will  not  feed 


satisfactorily.  The  thing  to  do  is  to  increase  liie 
weight  of  condensation."  After  considerable  more 
discussion  upon  the  subject  the  engineers  departed  to 
their  respective  plants. 

A  few  days  later  Sam  notified  Mr.  Winters  that  he 
had  an  offer  as  chief  engineer  of  a  large  concern. 
The  salary  was  so  much  more  than  Sam  had  been  get- 
ting that  Mr.  Winters  could  not  hold  out  any  induce- 
ment in  the  way  of  an  increase  in  salary,  aldiough  he 
did  the  best  he  could.  After  another  engfineer  had 
been  secured  Sam  departed  to  his  new  field  of  labor 
with  best  wishes  for  success  from  all  of  his  associates. 

The  new  engineer  did  not  take  to  the  noon-day 
meetings,  and  soon  one  after  another  stayed  away,  until 
only  Dan  and  the  cat  were  left  occupants  of  tfie  fire 
room,  and  the  profitable  engine  room  chats  became  a 
thing  of  the  past. 


INDICATOR  PRACTICE. 

MEASURING  DIAGRAMS  BY  ORDINATES. 
BY  W.   H,  VINCENT. 

After  taking  an  indicator  diagram,  the  next  step  is 
to  figure  out  the  mean  effective  pressure,  for  without 
this  the  horsepower  of  the  engine  cannot  be  ascer- 
tained accurately.  Mean  effective  pressure  is  the 
average  pressure  on  the  piston  during  the  stroke,  or 
the  pressure  which,  if  allowed  to  act  upon  the  piston 
through  the  entire  stroke,  would  do  the  same  amount 
of  work  as  the  steam  pressure  if  cutoff  and  expanded 
down,  as  indicated  by  the  diagram  which  is  to  be 
measured. 

In  order  to  find  the  mean  effective  pressure,  the 
average  height  of  the  diagram  must  be  known.  To 
ascertain  this,  the  diagram  is  divided  into  ten  equal 
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FIG.   1.     .METHOD   OF  DRAWING  ORDINATES. 

parts  by  means  of  nine  dotted  lines,  as  shown  in  Fig. 
I.  The  ten  heavy  lines  drawn  in  the  middle  of  these 
divisions,  are  called  ordinates. 

When  ready  to  begin  the  calculation,  divide  the  dia- 
gram into  nine  divisions  as  shown  by  the  dotted  lines. 
This  is  accomplished  by  drawing  a  line  perpendicular 
to  the  atmospheric  line  C  B.  From  the  point  of  inter- 
section draw  a  line  C  £>,  at  any  convenient  angle,  and 
space  off  ten  points,  as  shown.  Then  with  twro  tri- 
angles, or  a  triangle  and  a  rule,  placed  in  such  a  posi- 
tion that  the  edge  of  the  triangle  just  comes  to  the 
point  E,  and  the  end  of  the  line  B,  draw  a  light  line 
with  a  sharp  pointed  pencil  across  the  line  C  B.  Then 
slide  the  triangle  on  the  rule  until  the  edge  just  comes 
to  the  point  F.  Then  draw  the  next  line  across  the 
atmospheric  line  C  B,  and  so  on  until  the  diagram  has 
been  divided  into  ten  spaces. 
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Next  draw  the  heavy  lines  shown  midway  between 
the  dotted  lines  perpendicular  to  the  line  C  B,  through 
the  intersecting  points.  The  diagram  is  then  ready 
for  measuring.  It  should  be  understood  that  the  more 
lines  the  diagram  is  divided  into,  the  more  accurate 
will  be  the  result.  For  this  reason  many  prefer  to 
draw  in  20  ordinate  lines  rather  than  ten. 

The  most  simple,  and  at  the  same  time  the  most 
accurate  and  quickest  way  of  measuring  the  length  of 
the  ordinate  lines  is  to  take  a  strip  of  paper  and  with 
the  end  even  with  the  bottom  of  tfie  diagram,  but  not 
on  the  atmospheric  line,  begin  at  the  steam  end  of  one 
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place  the  rule  between  them  as  shown  in  Fig  2,  so  that 
both  the  zero  and  the  half  space  beyond  10  comes 
exactly  upon  the  perpendicular  lines  A,  B  and  C,  D. 
Then  with  a  pin  point  or  some  other  sharp  point  prick 
exactly  opposite  each  division  of  the  rule  and  draw 
the  ordinates  through  these  points  and  perpendicular 
to  the  atmospheric  line  A  C. 

Another  way  is  to  obtain  an  engineer's  scale  as 
shown  in  Fig.  3.  It  is  shaped  like  the  scale  used  for 
measuring  diagrams,  which  comes  with  the  indicat- 
ing set  and  has  six  scales,  but  instead  of  being  divided 
into  feet  and  inches  in  the  various  proportions  of  the 
ordinary  draftsman's  scale,  it  is  divided  into  icths, 
20ths,  30ths,  ^oths,  etc.,  of  an  inch  which  allows  it  to 
be  used  in  measuring  diagrams  taken  with  the  cor- 
responding scale.  Such  scales  can  be  obtained  in  any 
suitable  length  from  dealers  in  such  materials. 

If  the  diagram  is  exactly  4  inches  long  the  scale 
marked  50  will  be  found  to  divide  the  diagram  into 
exactly  10  equal  parts,  or  if  desired  into  20  equal  parts, 
by  laying  the  scale  on  a  line  parallel  to  the  atmospheric 
line.  If,  however,  the  diagram  is  of  less  length  than  4 
inches,  the  scale  should  be  inclined  as  shown  in  Fig.  4, 
so  that  the  zero  is  on  one  perpendicular  line,  and  the 
20  mark  on  the  other.  It  will  be  found  that  the 
figured  divisions  will  divide  the  diagram  into  10  spaces 
which  are  subdivided  into  ordinate  lines  by  moving 
the  scale  so  the  center  division  between  zero  and  No. 


of  the  diagrams  and  measure  the  ordinates  of  that  card 
by  placing  the  paper  on  the  line  and  marking  on  it  the 
length  of  the  line.  Then  place  it  upon  the  next  or- 
dinate, with  the  mark  on  the  paper  even  with  the  bot- 
tom of  the  next  ordinate  and  so  on,  until  all  of  the 
ordinates  have  been  measured.  Then,  with  a  scale, 
measure  the  combined  length  of  the  paper  which  will 
be  the  distance  from  the  edge  of  the  paper  to  the  last 
mark.  The  final  measurements  should  be  made  in 
inches  and  hundredths  of  inches.  The  total  length, 
multiplied  by  the  spring  and  divided  by  the  number 
of  ordinates,  gives  the  mean  effective  pressure. 

Another  way  of  dividing  a  diagram  into  ordinates, 
is  shown  in  Fig.  2.    With  this  method,  take  a  rule  a  lit- 
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FIG.   3.     ENGINEERS    RULE. 


tie  longer  than  the  ordinary  length  of  the  diagram,  di- 
vided just  as  the  diagram  is  desired  to  be  divided, 
either  with  10  or  20  ordinates  equally  spaced,  but 
with  the  two  end  spaces  of  one-half  the  width  of  the 
others.  As  4  inches  is  about  the  length  of  indicator 
cards,  a  rule  4  inches  between  the  zero  mark  and  the 
outer  end  is  a  good  length.  Other  rules  of  from  3J4  to 
4j4  inches  in  length  may  be  used  for  cards  longer  than 
4  inches.  If  the  diagrams  are  less  than  3J^  inches  in 
length  shorter  rules  may  be  used  with  them.  Such 
a  set  of  rules  do  not  cost  much  and  will  cover  all 
ordinary  cases  coming  up. 

In  dividing  the  diagram  into  ordinates  first  draw  the 
lines  A,  B  and  C,  D,  at  the  extreme  ends  of  the  dia- 
gram, perpendicular  to  the  atmospheric  line.    Then 


FIG.    4.     SCALE   USED    IN    AN    INCLINED    POSITION. 

2  comes  on  the  perpendicular  line  as  shown  in  Fig.  4. 
By  this  method  the  half  spaces  are  obtained  on  each 
end  as  shown.  The  ordinate  lines  are  made  by  prick- 
ing with  a  pin  or  with  some  other  sharp  pointed  in- 
strument, opposite  each  division  numbered  on  the 
scale,  and  drawing  the  ordinate  lines  perpendicular  to 
the  atmospheric  line,  the  lines  passing  through  the 
pin  marks.  It  will  be  found  that  by  using  the  diflFerent 
scales  the  various  sized  cards  can  be  divided  into  equal 
divisions. 

Another  method  of  dividing  a  diagram  into  ordinate 
lines  is  as  follows:  Draw  a  line  at  any  convenient 
angle  to  the  atmospheric  line  at  one  end.  Then  take  a 
strip  of  paper  and  applying  a  rule  to  the  strip,  mark 
off  10  equal  spaces,  which  together  will  exceed  the 
length  of  the  given  line.  Then  place  one  end  of  the 
strip  at  the  open  end  of  the  given  line,  and  carry  the 
other  end  of  the  strip  up  until  the  last  point  marked 
off  on  it  touches  the  right-angle  line,  and  through  the 
points  on  the  strips  draw  lines  parallel  with  the  right- 
angle  line;  the  given  line  will  then  be  divided  as  re- 
quired, as  shown  in  Fig.  5. 

To  illustrate,  let  the  line  A  C  he  the  given  line  or 
the  atmospheric  line ;  then  draw  the  line  C  B  at  right 
angles  to  it  as  shown.  The  first  10  equal  spaces  on 
the  rule  will  exceed  the  length  of  A  B,  and  will  be  ten, 


lO 


ENGINEERS'  REVIEW 


August,  1905 


34  inches;  mark  these  ^  inches  off  on  the  strip  of 
paper;  place  the  end  of  the  strip  to  the  end  A,  of  the 
line  A  C,  and  move  up  the  strip  until  B  touches  C  B; 
then  through  the  points  on  the  strip  draw  the  lines  or 
ordinates  l,  2,  3,  4,  5,  6,  7,  8  and  9  parallel  with  C  B. 
The  line  will  be  found  to  be  divided  into  ten  equal 
spaces,  which  are  divided  again  and  the  lines  last 
drawn  are  the  ones  to  be  measured. 

To  those  who  do  not  have  a  planimeter  and  who  are 
desirous  of  computing  the  horsepower  of  their  engines 
from  indicator  diagrams,  either  of  the  above  methods 
will  be  found  advantageous.  In  the  latter  method  of 
dividing  a  line  into  ordinates,  if  the  lengths  of  the 
ordinates  are  desired  they  can  be  measured  as  al- 
ready stated. 

Another  method  of  obtaining  the  area  and  mean 
effective  pressure  is  by  means  of  an  instrument  known 
as  the  planimeter,  the  working  of  which  will  be  de- 
tailed later. 

We  now  know  how  to  find  the  mean  effective  pres- 
sure, but  in  order  to  find  the  horsepower  which  an 
engine  is  developing,  as  indicated  by  any  particular 
card,  we  must  find  the  engine  constant. 


FIG.  5.     OBTAINING  ORDIN.MES  BY  MEANS  OF  A   STRIP  OF 
PAI-ER    intOI'ERLY    SI'.VCEI). 


A  horsepower  is  the  unit  of  the  rate  of  development, 
or  of  consumption  of  energy  or  work.  It  is  33,000 
foot-pounds  of  work  per  hour.  It  will  be  seen  that  by 
the  indicator,  we  have  a  means  of  determining  the 
average  force  pushing  the  pi.ston  forward,  or  the  mean 
effective  pressure  per  square  inch,  which  multiplied  by 
the  number  of  s(]uarc  inches  of  the  piston  and  the  num- 
ber of  feet  through  which  the  piston  travels  in  a 
minute,  and  divided  by  33,000,  will  give  the  horse- 
power which  the  engine  is  developing.  After  the 
constant  has  been  figured,  the  formula  for  finding  the 
horsepower  of  an  engine  is  reduced  to  the  following: 
M.  E.  P.XC.  In  this,  M.  E.  F.  equals  the  mean  ef- 
fective pressure  and  C  equals  the  engine  con.stant.  The 
engine  constant  is  found  as  follows :  area  of  piston 
multiplied  by  piston  speed  in  feet,  divided  by  33,000. 

For  instance  if  the  engine  cylinder  were  14  X  36 
inches,  and  the  speed  100  revolutions  a  minute,  we 
should  first  ascertain  the  area  of  the  piston  in  square 
inches.  This  is  done  by  multiplying  the  diameter  of 
the  piston  by  .7854,  or  14  X  14  X  .7854  =  153-938. 
area  of  the  piston.  This  multiplied  by  the  speed  of  the 
piston  in  feet  and  divided  by  33.000.  equals  the  engine 
constant  or  the  horsepower  developed  by  one  pound  of 
mean  effective  pressure.  We  have  a  stroke  of  36 
inches,  and  as  there  are  two  strokes  of  the  engine  for 
each  revolution  the  piston  stroke  will  be  36  X  2,  or  72 
inches,  or  6  feet.  This  multiplied  by  the  revolutions 
a  minute   equals  the   speed   of  the  piston   which   is 


6  X  100  =  600  feet  a  minute.  To  work  out  the  form- 
ula, 153.938  X  600  =  92,362.8.  92,362.8  -f-  33.000 
^  2.798,  the  engine  constant.  Having  the  engine  con- 
stant the  horsepower  is  found  by  multiplying  the  mean 
effective  pressure  by  the  constant.  Supposing  the 
constant  to  be  as  figured  above  and  the  mean  effective 
pressure  were  40  pounds,  the  horsepower  of  the  engine 
would  be  40  X  2.798  =  111.92  horsepower. 

It  will  be  seen  that  by  figuring  out  the  engine  con- 
stant no  matter  how  many  cards  are  taken  from  it,  all 
the  calculation  necessary  after  the  mean  effective  pres- 
sure is  obtained  is  to  multiply  it  by  the  constant,  thus 
saving  considerable  time. 

In  the  case  of  an  engine  which  will  not  be  indicated 
by  the  same  party  again  or  where  the  indications  are 
not  made  frequently,  another  way  may  be  used,  but 
it  has  no  advantage  over  the  method  already  ex- 
plained. The  second  method  is  as  follows:  find  the 
area  of  the  piston  and  multiply  it  by  the  mean  effective 
pressure  and  the  result  by  the  speed  of  the  piston  in 
feet  per  minute.  This  result  divided  by  33,000  equals 
the  horsepower  of  the  engine. 

For  a  rough  estimate,  when  no  other  means  are  at 
hand,  the  mean  effective  pressure  is  figured  as  one- 
half  the  boiler  pressure,  but  for  accurate  results  the 
indicator  should  be  used. 


ANOTHER  BOILER  EXPLOSION. 

By  Geo.  P.  Thomas. 

On  Monday  morning,  July  24,  a  sniall  upright  boiler 
in  the  plant  of  the  Norwich  Silk  Co.,  of  Norwich. 
Connecticut,  exploded  with  great  violence,  killing  tlie 
engineer  and  injuring  two  girls. 

The  plant  was  started  at  6:30  a.  m.  as  usual  and 
had  run  just  23  minutes,  when  the  boiler  exploded 
shooting  straight  up  in  the  air  for  more  than  100 
feet,  tearing  away  the  side  walls  and  roof  of  the  engine 
house,  coming  down  through  the  roof  of  the  main 
building,  wrecking  several  spooling  machines. 

The  engineer  was  so  badly  scalded  that  he  lived  only 
a  few  minutes;  two  girls  were  badly  burned  and  one 
was  injured  by  flying  s])linters.  Most  of  the  employees 
are  girls  and  several  had  very  narrow  escapes. 

The  boiler  was  rated  at  35  horsepower  and  was 
probably  between  15  and  16  years  old,  having  been 
used  only  three  months  in  this  building.  It  was  tested 
on  March  21,  by  the  State  Inspector,  who  said  it  stood 
a  cold  water  pressure  of  135  pounds,  without  showing 
any  weakness  and  he  allowed  them  to  carry  85  pounds 
pressure.  As  near  as  can  be  learned,  there  was  a 
pressure  of  60  pounds  on  the  boiler  when  it  exploded. 

The  engineer,  Joseph  E.  Hopkins,  had  just  sliced 
his  fire  and  hung  up  his  bar  and  was  just  about  to 
close  the  furnace  door  when  a  piece  of  plate  in  the 
firebox,  about  2  feet  by  38  inches  tore  away  from 
the  stay  bolts  and  the  rush  of  steam  sent  the  boiler 
like  a  sky-rocket  into  the  air. 

The  engineer  was  found  unconcious  in  the  comer 
of  the  engine  room  where  he  had  been  blown,  and  so 
badly  scalded  that  he  died  on  the  way  to  the  hospital. 

There  were  23  girls  working  within  a  radius  of  7s 
feet  of  the  boiler  and  their  looms  and  spooling  mach- 
ines were  smashed  in  front  of  them,  but  only  two  were 
injured,  which,  from  the  appearance  of  the  building 
afterwards,  is  considered  nothing  short  of  miraculous. 
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REPRESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM,  24th— George  W.  Poss. 

The  representative  man  we  present  this  month  is 
George  W.  Poss,  chief  engineer  and  master  mechanic 
of  the  Egyptian  Cotton  Mills,  Cairo,  Egypt.  Mr. 
Poss  has  had  a  varied  experience  as  an  egineer,  hav- 
ing worked  in  the  Waterous  Engine  Works,  Brant- 
ford,  Canada,  going  from  there  to  the  Erie  Railway 
shop  in  Hornellsviile,  N.  Y.,  and  later  on  being  em- 
ployed in  the  Sinnamahoning  Valley  Railroad  shop 
located  at  Austin,  Pa.  Next  he  was  employed  in  the 
Buffalo  and  Susquehanna  railway  shops  at  Galeton, 
Pa.,  going  later  to  the  electrical  engineering  shop  of 
the  Union  Iron  Works,  San  Francisco,  Cal.,  and 
later  to  the  Mare  Island  navy  yard.    He  was  then 


CEO.   W.   POSS. 

employed  by  the  Vallejo  and  British  India  Steam 
Ship  Co.,  Calcutta,  India. 

Not  only  has  Mr.  Poss  been  employed  as  a  station- 
ary engineer,  but  he  has  had  considerable  e.xperience 
in  iTiarine  engineering,  having  run  between  San  Fran- 
cisco, Cal.,  and  Sidney,  Australia,  on  steamships  of  the 
Oceanic  Steamship  Co.  He  has  also  been  employed 
by  the  Chinese  Commercial  Co.,  running  between  San 
Francisco,  Japan  and  China,  and  served  one  term  of  en- 
listment in  the  U.  S.  navy,  during  which  time  he  was 
stationed  on  the  gunboats  Yorktown,  Princeton  and 
Boston.  Although  Mr.  Poss  is  located  in  a  distant 
land,  he  is  a  constant  reader  of  the  Review. 


To  protect  iron  and  steel  tools  from  rusting  a  mix- 
ture of  equal  parts  of  white  wax  and  turpentine  is 
made.  Both  substances  are  heated  carefully  to  avoid 
tiring  of  the  inflammable  turpentine  until  a  uniform 
mixture  obtains.  The  article  to  be  protected  is  then 
rubbed  with  this  mixture  by  means  of  a  piece  of  cot- 
ton cloth,  and  the  rubbing  continued  until  a  thorough 
covering  is  produced.  The  liquid  tends  to  fill  the 
pores  of  the  iron.  The  further  rubbing  down  of  the 
mixture  will  produce  the  appearance  of  a  polish. 


27,222  cubic  feet  of  steam  weigh  i  pound;  13,817 
cubic  feet  of  air  weigh  i  pound. 


"MAEXIMNGE 


Rradrr*  arc  cordially  reoiwaled  to  contribute  to  this  department.  We 
pay  for  all  letters  used.  Write  as  you  would  to  a  friend,  or  as  you 
would  talk.  Correct  spellinff  and  perfect  Ktaniraar  are  unnecessary. 
loterestioK  experiences,  new  kinks  and  ways  of  doing  worL,  comment 
00  other  letters  and  articles  on  subjects  pertaining  to  the  production, 
transmission  and  use  of  power  are  acceptible.  Illustrations  add  to  the 
\Ti1»e  of  de«cripti\'e  articles.  Plain  pencil  sketches  are  stifficient.  Kach 
sheet  should  near  the  namea  of  the  ktticle  and  the  author.  We  wint  to 
bear  from  YOU. 


To  Our  Readers. 

Frequently  our  correspondents  send  in  accounts  of 
flj'wheel  and  boiler  explosions  which  have  occurred  in 
their  vicinity,  but  usually  without  photographs  of  the 
wreck.  We  encourage  articles  of  this  nature,  but  re- 
quest that  an  effort  be  made  on  the  part  of  the  writer 
to  obtain  photographs  if  possible,  VVe  will  pay  for  the 
extra  expense  entailed  in  securing  them,  besides  paying 
for  the  data, — Editor. 


Automatic  Stokers. 
Editor  of  the  Engineers'  Review : 

I  have  been  very  much  interested  in  the  different 
letters  relating  to  automatic  stokers,  which  have  ap- 
peared in  the  Review  of  late  and  it  does  not  seem  at 
all  strange  that  engineers  should  ditTer  on  this  ques- 
tion any  more  than  they  do  on  all  other  questions 
relating  to  steam  engineering.  Probably  never  in  the 
history  of  steam  engineering  have  there  been  so  many 
different  types  of  automatic  stokers  on  the  market  as 
at  the  present  time,  and  there  are  few  devices  around  a 
steam  plant  over  which  there  is  any  more  controversy. 

We  have  figures  galore  showing  the  saving  of  the 
stokers  over  the  method  of  hand  firing,  and  they  are 
given  by  engineers  who  are  high  up  in  the  engineering 
profession,  and  are  men  of  vast  e.xperience,  but  we  see 
them  giving  up  the  old  way,  and  put  in  the  stoker. 
After  an  extended  trial  they  come  out  and  declare  to 
the  engineering  fraternity  that  by  their  use  they  have 
effected  a  great  saving.  It  is  from  these  reports  that 
we  of  the  smaller  fry  get  the  idea  that  we  must  have 
stokers  in  our  plant,  or  we  will  be  a  back  number  as 
far  as  economy  is  concerned. 

Then  again  we  see  where  plants  have  been  built  and 
they  do  not  think  of  putting  in  stokers  at  all.  In  the 
New  York  Interborough  station  we  have  a  case  of 
this,  and  it  is  acknowledged  to  be  the  largest  plant  in 
the  world,  or  will  be  when  all  the  apparatus  gets  to 
working. 

In  other  plants  we  see  stokers  installed,  but  after  a 
time  they  are  discarded  and  the  old  way  of  hand  firing 
is  again  taken  up.  The  latter  test  is  made  under  the 
supervision  of  equally  as  well  trained  men  as  the  others 
but  they  can  give  figures  to  show  that  there  is  a  saving 
of  so  many  pounds  every  month. 

Such  instances  are  suggestive,  and  we  begin  to 
wonder  where  we  are  at.  It  isn't  reasonable  to  be- 
lieve that  prejudice  has  anything  to  do  with  the  differ- 
ence in  the  way  stokers  operate  in  different  plants 
or  with  different  engineers.  Those  who  stand  up  for 
the  stoker  not  only  believe  in  them,  but  as  has  already 
been  said,  have  facts  and  figures  to  back  them  up 
in  what  they  say.    On  the  other  hand,  those  who  have 
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no  use  for  them,  are  just  as  well  fortified  in  the  same 
kind  of  material  and  therefore,  have  a  perfect  right 
to  their  way  of  thinking.  In  fact  the  data  of  one  is 
just  as  convincing  as  the  other. 

It  is  the  easiest  thing  in  the  world  for  the  man  who 
believes  there  is  nothing  like  the  automatic  stoker,  to 
think  the  man  who  doesn't  like  it  is  either  not  honest 
in  his  opinions  or  that  he  is  not  an  intelligent  thinker. 

It  will  be  found  that  if  a  given  machine  fails,  engi- 
neers will  argue  that  it  is  the  machine  and  not  the  sys- 
tem which  is  at  fault.  We  learned  long  ago  that  be- 
cause Mr.  Smith's  apparatus  does  not  give  satisfaction 
there  is  no  reason  why  Mr.  Johnson's  should  not  be 
given  a  trial.  As  far  as  my  knowledge  goes  we  have 
found  that  it  is  not  any  particular  type  of  stoker  which 
has  failed,  or  succeeded.  We  have  them  divided  into 
what  might  be  termed  two  classes,  the  over-feed  and 
the  under-feed.  Each  one  has  good  points  distinctly 
its  own,  but  just  the  same,  each  type  has  been  re- 
jected by  some  and  lauded  to  the  skies  by  others. 

The  fact  that  engineers  hold  different  views  on  this 
subject,  each  based  on  facts  as  shown  by  their  figures 
and  experiments,  leads  one  to  inquire  as  to  the  reason. 

It  would  appear  to  me  that  the  success  or  failure  of 
the  automatic  stoker,  is  due  to  the  conditions  under 
which  it  is  used.  Now  we  all  know  that  there  are 
kinds  of  coal  that  cannot  be  automatically  fired  in 
such  a  way  that  they  will  keep  up  steam,  while  it  is 
quite  possible  that  with  a  different  kind  of  coal  the 
trouble  would  disappear. 

From  my  experience  with  automatic  stokers,  I  be- 
lieve their  principal  defect  is  lack  of  flexibility,  and  that 
they  depend  for  their  success  on  plenty  of  boiler  power 
and  steady  use. 

Another  question  that  comes  up  is  that  of  forcing 
stokers.  One  set  of  engineers  will  maintain  that  the 
stoker  cannot  be  forced,  while  another  emphatically 
states  that  it  can.  I  believe  that  both  are  at  the  same 
time  right  and  wrong.  If  a  stoker  is  so  designed  that 
it  will  provide  for  the  evaporation  of  8,000  or  10,000 
pounds  of  water  per  hour,  and  then  an  attempt  is  made 
to  run  the  evaporation  to  13,000  or  15,000  pounds  the 
result  will  undoubtedly  be  a  failure. 

We  all  know  that  to  burn  coal  at  various  rates  on  the 
same  grates  at  irregular  intervals,  requires  intelligence, 
and  we  all  know  that  automatic  stokers  are  not  blessed 
with  this  requirement.  As  a  general  thing  they  always 
depend  on  the  principle  of  carrying  the  fresh  coal  in 
at  the  fire  door  where  it  is  conveyed  or  pushed  along 
to  the  bridge  wall  end  of  the  grate. 

By  the  time  it  gets  to  the  bridge  wall  it  is  supposed 
to  be  all  burned,  but  it  is  next  to  impossible  to  keep 
the  grates  evenly  covered  by  a  machine,  when  there  is 
a  variation  in  the  demand  for  steam.  With  hand  fir- 
ing, a  skillful  fireman  will  not  allow  holes  to  bum 
through  his  fires,  as  he  will  always  place  a  shovel  full 
of  coal  just  where  it  is  wanted,  but  no  machine  can 
do  this,  although  many  schemes  have  been  tried.  There 
arc  many  cases  where  the  automatic  stoker  is  better 
adapted  than  other  methods  of  firing. 

We  all  know  of  hundreds  of  plants  when  we  stop  to 
think  of  them,  where  no  special  intelligence  on  the  part 
of  the  fireman  is  required,  because  the  demand  for 
steam  is  steady  and  continuous  from  morning  until 
night,  therefore,  the  same  amount  of  water  is  evapo- 
rated each  working  day.  In  the  cotton  mills  of  the 
East  and  public  stations  in  large  cities  there  is  usujdly 
plenty  of  boiler  power,  the  load  is  steady,  and  no  sud- 


den demand  is  ever  made  on  the  boilers.    Such  con- 
ditions are  perfectly  suited  to  the  automatic  stoker. 

When  we  have  such  conditions  as  these  and  our 
stoker  is  say,  of  the  chain  grate  type,  we  have  an  op- 
portunity of  placing  a  thin  layer  of  coal,  which  is 
spread  evenly  over  the  grate  and  is  slowly  advanced 
into  the  furnace.  After  the  load  on  the  boilers  is 
known  it  is  an  easy  matter  to  adjust  the  supply  of  coal 
on  the  grate  and  the  air  supply  below,  and  the  rate  of 
feeding  the  grate,  that  the  combustion  of  the  coal  will 
have  been  just  completed  by  the  time  it  reaches  the 
bridge  wall.  Thus  it  will  be  seen  that  with  a  steady 
load,  the  stoker  makes  an  ideal  addition  to  the  steam 
plant.  There  are,  however,  many  cases  where  the 
stoker  has  been  installed,  where  it  is  impossible  to  kea> 
these  three  factors  in  the  same  relation.  If  the  draft 
is  increased  a  little,  holes  are  burned  through  the  fires 
near  the  bridge.  This  is  because  the  coal  is  consumed 
so  rapidly  that  the  ends  of  the  grate  are  left  bare.  If 
the  draft  is  reduced  unbumed  coal  is  pushed  over  the 
bridge. 

There  is  something  attractive  in  the  idea  of  having 
a  plant  equipped  with  mechanical  stokers,  and  some- 
thing repulsive  in  the  idea  of  hand  firing,  and  if  auto- 
matic stokers  always  did  what  they  do  in  a  great 
many  places  now,  hand  firing  would  have  long  ago 
become  a  novelty.  According  to  my  opinion,  in  order 
to  get  success  from  the  automatic  system  of  firing 
it  is  necessary  that  there  be  plen^  of  boilers. 

F.A.  Crail. 


Vertical  Boilers. 

Editor  of  the  Engineers'  Review : 

One  would  suppose  after  all  the  experimenting  by 
boiler  manufacturers  on  boilers  of  various  types  that 
they  would  have  a  very  good  idea  by  this  time  as  to  the 
needs  of  the  engineer  and  the  man  who  buys  the  boiler. 
From  some  of  the  boilers  we  see,  it  is  evident  that  this 
is  not  so. 

Take  for  instance  the  upright  boiler.  It  is  one  of 
the  oldest  types  of  boiler  that  we  have,  and  yet  it  is 
not  constructed  as  it  should  be,  in  some  instances  at 
least.  This  boiler  consists  of  a  shell  having  one  head 
and  an  internal  circular  firebox  or  furnace.  The 
ends  of  the  tubes  are  expanded  into  the  upper  head  of 
the  shell,  and  into  the  top  or  crown  sheet  of  the  fur- 
nace. 

In  the  submerged  t)^e,  the  tubes  are  not  injured  by 
the  flames  from  the  furnace,  as  they  are  protected  by 
the  water  which  surrounds  them  at  all  times,  unless 
the  water  is  allowed  to  get  too  low,  which  does  not 
occur  very  often.  It  is  a  boiler  that  is  far  more  pre- 
ferable than  the  type  having  the  tubes  exposed,  but  is 
used  less  in  stationary  practice.  This  is  because  the 
latter  costs  less  to  make,  and  is  therefore  sold  cheaper 
than  the  submerged  type. 

A  well  built  and  a  correctly  designed  upright  boiler, 
when  covered  with  a  suitable  covering  of  asbestos, 
is  one  of  the  best  forms  of  boiler  for  small  power.  I 
recently  saw  an  upright  boiler  that  is  about  the  limit 
for  boiler  making.  The  boiler  in  question  is  of  the  ver- 
tical type  with  the  tubes  exposed.  It  was  bought  to 
replace  a  larger  and  better  boiler  of  the  submerged 
type  by  the  engineering  department  of  a  company 
which  one  would  suppose  would  use  better  judgment. 

As  far  as  the  design  is  concerned  it  does  not  speak 
very  highly  of  the  manufacturers  ability  to  make  a 
good  boiler.     Fig.  i  shows  the  boiler  as  it  stands. 
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ing  the  work  that  should  require  a  much  larger 
iler.  It  will  be  noticed  that  it  has  a  joint  midway 
the  shell,  two  plates  having  been  put  into  the  boiler, 
le  rivets  on  this  joint  required  calking  before  the 
iler  had  been  in  operation  four  months,  as  did  also 
;  horizontal  seams. 

The  main  objection  to  the  boiler  is  the  manner  in 
lich  the  steam  pipe  is  arranged.  As  will  be  seen 
:  pipe  instead  of  entering  the  steam  space  at  the  top 
the  boiler,  is  piped  into  the  side  of  die  shell  and  is 
least  4  inches  nearer  the  water  line  than  it  would  be 
the  pipe  had  been  put  in  at  the  top.  Consequently 
i  engine  is  working  water  about  half  of  the  time.    If 

experienced  hand  is  placed  on  the  throttle  valve, 
:  water  can  be  felt  as  it  passes. 
Not  only  is  there  a  waste  of  water  from  the  boiler, 
d  it  amounts  to  a  good  deal  in  a  year,  but  there  are 
ler  wastes.  The  drips  of  the  engine  are  left  open 
all  times,  as  the  cylinder  would  be  flooded  if  they 
;re  not.    This  of  course  allows  a  good  deal  of  steam 

escape  without  doing  any  work.  More  oil  is  re- 
ired  to  lubricate  the  cylinder  and  certainly  more 
al  is  required  to  do  the  work.  In  fact  the  new  boiler 
costing  so  much  more  for  operating  expenses,  that 
;  company  is  figuring  on  putting  in  a  larger  boiler 
the  submerged  tube  type. 


y™-*^"^'"  '*' 


'IG.    1.     UPRIGHT    BOILER   WITH    INSUFFICIENT    STEAM 
SPACE. 


It  would  seem  that  if  a  boiler  of  the  type  of  Fig.  i 
;re  installed  and  the  trouble  of  carrying  water  over 
o  the  cylinder  were  experienced,  it  might  be  reme- 
;d  in  a  measure,  by  piping  the  steam  connections  as 
own  in  Fig.  2.    This  could  be  accomplished  by  cut- 


ting out  a  hole  and  riveting  on  a  reinforcement  piece, 
and  piping  the  two  steam  outlets  to  a  steam  header  as 
shown.  If  this  were  done,  if  is  evident  that  there 
would  be  less  chance  for  the  water  to  go  over  into  the 
cylinder  of  the  engine. 

Another  thing  about  the  boiler  was  the  ash  pit  door. 
In  the  first  place  there  was  no  door,  merely  a  kind  of 


FIG.   t.     SHOWING  A  REMEDY  FOR  PREVENTING  CARRYING 
WATER    OVER   TO    THE    ENGINE. 


cover  which  the  engineer  placed  in  position  when 
he  wished  to  shut  off  the  draft.  When  the  draft  was 
required  the  plate  was  lifted  to  one  side,  which  was 
most  inconvenient.  The  engineer  fixed  it  as  shown  in 
the  illustrations,  where  the  plate  is  in  the  form  of  a 
slide  and  is  held  in  place  by  pins.  When  the  draft  is 
required  to  be  altered  the  plate  is  shoved  whichever 
way  is  necessary. 

Now  the  question  is,  why  did  the  maker  construct 
that  boiler  along  such  lines,  when  a  good  boiler  that 
would  have  been  a  credit  to  the  firm  could  have  been 
made  just  as  well?  F.  S.  K. 


Boiler  Plate. 


Editor  of  the  Engineers'  Review: 

I  was  wondering  the  other  day  as  I  stood  in  front 
of  my  boilers,  as  to  just  how  much  engineers  really 
know  regarding  the  boilers  they  are  operating.  We 
hear  a  good  deal  about  tensile  strength,  double  riveted 
joints,  braces  of  such  a  size  as  to  stand  so  many  pounds 
strain,  and  the  like,  but  what  do  we  know  regarding 
the  material  and  construction  of  our  boilers  ? 

We  know  that  boiler  plate  is  supposed  to  have  a 
tensile  strength  of  about  55,000  to  60,000  pounds,  and 
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that  it  is  not  desirable  to  have  a  tensile  strength  above 
65,000  pounds,  as  above  that,  the  plate  will  be  harder 
and  less  ductile.  We  also  know  that  the  elastic  limit 
of  boiler  plate  should  be  between  30,000  and  33,000 
pounds,  having  an  elongation  of  between  20  and  25 
per  cent ;  sometimes  more,  according  to  the  thickness 
of  the  plate.  We  are  told  that  the  plate  should  be  free 
from  blisters,  laminations  and  blowholes,  and  that  the 
work  of  construction  should  be  of  the  best.  The 
point  is,  how  much  of  the  above  do  we  actually  know 
regarding  the  boilers,  we  are  in  such  close  touch  with 
every  day. 

When  an  engineer  assumes  charge  of  a  plant,  he 
naturally  gives  the  boiler  an  inspection  the  first  chance 
he  has.  Although  he  may  find  them  in  good  shape  as 
far  as  appearance  is  concerned,  he  has  no  way  of 
ascertaining  anything  about  the  workmanship  put  into 
their  construction  or  the  actual  condition  of  the  plate, 
as  to  tensile  strength,  elasticity,  etc. 

Crystalization  of  the  plates,  rivets  and  braces  is  a 
condition  which  the  engineer  cannot  know  has  taken 
place,  except  as  the  result  of  an  investigation  after  a 
boiler  explosion  has  occurred,  and  not  then,  unless  he 
has  been  fortunate  enough  to  have  escaped  alive. 

One  would  think  that  with  all  of  the  dangers  at- 
tached to  steam  generation,  that  boiler  manufacturers 
would  insist  upon  the  best  of  every  thing  for  the  con- 
struction of  their  products,  but  boiler  makers  run 
chances  as  well  as  others.  They  have  the  temptation  to 
turn  out  imperfect  work,  as  do  others.  Doubtless 
there  are  times  when  the  flanges  are  turned  and  the 
plates  are  bent' at  a  temperature  that  is  liable  to  result 
in  defective  work.  The  bending  of  steel  plates  re- 
quires skilled  handling,  as  they  become  brittle  at  a 
temperature  corresponding  to  a  blue  heat.  If  work 
is  done  on  steel  plates  at  a  blue  temperature,  cracks 
are  liable  to  occur. 

Then  again,  the  holes  in  the  plates  are  punched, 
rather  than  take  the  time  to  drill  them.  The  practice 
of  punching  is  not  in  itself  so  bad,  if  the  holes  are  left 
small  enough  to  allow  for  reaming  out.  This  is  some- 
thing that  is  not  always  done,  and  the  boiler  is  made 
with  strictly  punched  holes.  Punching  tears  the  fibers 
and  weakens  the  plate,  and  is  done  because  it  is  cheaper 
to  punch,  than  to  drill  the  holes.  The  only  way  an 
engineer  can  tell,  as  to  whether  the  holes  have  been 
drilled  or  punched,  is  to  remove  a  rivet  and  examine 
the  hole,  which  will  reveal  the  fact  at  once.  There 
are  very  few,  however,  that  take  the  trouble  to  make 
this  examination.  Often  the  knowledge  gained  would 
not  repay  one  for  the  trouble  taken  and  it  would  do 
the  engineer  very  little  good  to  know  anyway,  as  there 
would  be  but  little  chance  in  the  average  plant  for 
remedying  the  defect. 

Another  matter  over  which  the  engineer  has  no  con- 
trol is  that  of  using  the  drift  pin  in  the  construction 
of  the  boiler.  When  the  plates  are  assembled  there  are 
times  when  the  holes  do  not  line  up,  due  to  error  in  the 
drilling,  or  punching,  as  the  case  may  be.  According 
to  the  advice  given  in  our  text  books,  the  plates  should 
be  thrown  to  one  side  and  cut  down  for  smaller  boilers, 
but  the  boiler  maker  docs  not  see  things  in  this  light, 
and  the  plate  is  used  and  knocked  into  place  with  the 
aid  of  the  drift  pin.  This  distorts  the  holes  and  when 
the  rivets  are  headed  over,  they  cannot  fill  the  holes 
as  they  should.  Such  plates  will  be  the  first  to  show 
signs  of  unequal  strain  and  distress. 


The  rivets  and  the  way  they  are  put  in  the  holes  is 
one  of  the  most  important  features  in  the  construction 
of  the  seams.  The  rivets  should  show  a  tensile  strength 
of  48,000  pounds  for  iron,  and  55,000  for  steel,  and 
have  a  sufficient  resiliency  to  be  bent,  when  cold, 
around  a  bar  of  the  same  diameter,  and  bend  double 
when  hot,  without  breaking.  Whether  the  rivets  in 
the  boilers  we  are  operating  come  up  to  this  standard 
or  not  is  uncertain. 

Without  doubt  boilers  are  made  in  a  better  manner 
now,  than  formerly,  due  perhaps  to  the  attitude  of  boi- 
ler insurance  companies  and  the  state  laws  relating  to 
boilers,  as  well  as  a  growing  tendency  toward  the  use 
of  higher  steam  pressures.  When  the  matter  is 
summed  up  however,  there  is  very  little  we  actually 
know  regarding  plate  and  construction  of  the  boilers. 

L.  M.  Wentzel. 


Tube  Blower. 

Editor  of  the  Engineers'  Review : 

The  accompanying  illustration  shows  a  steam  or  air 
flue  blower.  The  blower  is  to  be  made  with  an  inner 
and  outer  bell  as  shown  at  A,  the  inner  bell  being 
solid  as  shown.     The  rod  connecting  the  inner  bell 


TUBE   BLOWER. 

is  fitted  with  a  thread  and  screwed  into  the  solid  end 
of  the  handle.  The  opening  for  the  escape  of  the 
steam  is  regulated  by  screwing  the  solid  bell  in,  or 
out  as  the  requirements  dictate.  The  steam  is  admit- 
ted through  the  inlet  C.  The  handle  D,  can  be  bent 
so  as  to  allow  the  operator  to  stand  on  the  floor  while 
blowing  tubes.  Asa  Wertz. 


Boilers  for  High  Pressure. 

Editor  of  the  Engineers'  Review : 

I  presume  your  other  readers  were  considerably  in- 
terested in  the  account  of  the  boiler  explosion  illus- 
trated in  the  April  issue  and  it  was  interesting  to  me. 
As  far  as  I  can  gather  from  the  article  it  seems  that 
the  cause  of  the  explosion  was  due  to  a  crack  in  the 
plate  where  the  boiler  was  lap  jointed.  There  appears 
to  be  quite  a  prevalent  impression  among  engineers 
that  fire  shell  boilers  having  fire  tubes,  can  be 
used  only  for  a  short  time  at  anything  like  the  maxi- 
mum pressure,  and  that  a  reduction  in  pressure  is 
likely  to  be  made  on  such  boilers  by  the  inspectors, 
within  a  few  years  after  they  are  put  in  place. 

Presumably  the  boiler  explosion  referred  to  will 
have  the  effect  of  cutting  down  the  pressures  on  a 
good  many  boilers  in  the  state  of  Massachusetts,  when 
the  boiler  has  been  run  for  a  certain  time.  It  would 
not  seem  that  the  boiler  which  exploded  could  be  con- 
sidered an  old  boiler  being  in  use  less  than  15  years, 
or  that  a  pressure  of  90  pounds  was  anything  out  of  the 
ordinary.  I  have  operated  a  good  many  boilers,  but 
I  did  not  consider  one  1 5  years  of  age  a  candidate  for 
reduction  in  pressure.     I  have  seen  boilers  25  years 
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old  carrying  between  80  and  90  pounds  and  according 
to  the  inspector  they  were  in  as  good  condition  as  they 
were  15  years  before,  ahhough  I  will  admit  that  a  boiler 
25  years  in  service  is  old  enough  to  begin  to  think  of 
working  at  a  little  less  pressure. 

It  appears  to  me  that  an  intimate  and  correct  know- 
ledge of  the  true  facts  regarding  the  reduction  of  boiler 
pressure  would  show  that  the  belief  that  it  is  always 
necessary  to  cut  down  the  pressure,  is  without  founda- 
tion. Engineers  can  rest  assured  that  pressures  are  not 
reduced  because  a  boiler  happens  to  be  five  or  six  years 
old,  but  from  the  fact  that  boilers  are  often  sold  with 
an  assurance  to  the  buyer,  that  they  are  perfectly  safe 
to  operate  at  a  pressure  of  125  to  150  pounds,  as  the 
case  may  be.  Not  many  of  us  would  care  to  run  a 
horizontal  tubular  boiler  at  much  over  125  pounds,  but 
when  a  manufacturer  buys  a  boiler  with  this  under- 
standing, it  is  natural  that  he  should  feel  that  some- 
thing was  wrong  when  the  inspector  will  not  allow 
him  to  carry  more  than  100  pounds  pressure.  In 
such  a  case  the  inspector  is  not  to  blame,  nor  the  com- 
pany he  represents,  but  it  lies  rather  in  the  calculation 
on  which  the  boiler  maker's  statement  is  based. 

There  are  many  boilers  operating  with  a  factor  of 
safety  of  ^yi  or  even  as  low  as  3,  while  every  engineer 
knows  that  all  boilers  should  have  a  factor  of  safety 
of  not  less  than  5,  except  in  certain  cases  where  the 
material  has  received  rigid  inspection  and  tests  and 
the  construction  has  been  carried  out  under  the  watch- 
ful eye  of  some  one  who  understands  such  things  and 
is  not  interested  in  how  much  money  the  boiler  com- 
pany makes  out  of  it.  In  such  cases  a  factor  of  4  is 
sometimes  allowed. 

It  is  no  uncommon  thing  for  a  manufacturer  to  put 
in  a  new  steam  plant,  because  he  needs  a  boiler  pres- 
sure of  125  pounds  or  more.  The  material  in  the 
boiler  will  doubtless  be  of  good  quality,  but  it  may 
not  be  up  to  the  proper  thickness,  the  work  may  be 
all  right  and  well  done,  but  the  design  of  the  boiler 
may  not  be  exactly  as  it  should.  Such  conditions  are 
by  no  means  uncommon  and  might  justify  the  inspector 
in  allowing  the  boiler  to  operate  for  a  few  years  with 
a  factor  of  safety  as  low  as  4,  but  when  this  is  done  the 
boiler  should  be  under  constant  observation  for  any 
signs  of  distress  or  weakness.  At  the  end  of  a  few 
years  the  inspector  decides  that  it  is  time  for  iJie 
boiler  to  operate  under  a  factor  of  safety  of  5,  and 
when  this  is  done  the  pressure  must  of  course  be 
reduced. 

Now  we  can  see  that  this  reduction  of  pressure  was 
not  brought  about  because  of  any  defect  in  the  material 
or  workmanship  in  the  boiler  shell,  but  from  the  fact 
that  it  was  not  properly  designed  in  the  first  place  to 
enable  it  to  run  at  the  pressure  desired. 

I  am  firmly  of  the  opinion  that  the  tendency  of  boiler 
makers  is  to  rate  their  boilers  too  high.  We  know  that 
a  small  cylinder  boiler  can  safely  carry  60  or  70 
pounds,  which  a  few  years  ago  seemed  to  be  the  aver- 
age pressure,  and  a  boiler  60  inches  in  diameter  with 
this  pressure  would  have  as  a  general  thing  a  factor  of 
5.  We  find  today,  however,  that  the  pressure  of 
boilers  has  increased  and  the  conditions  are  changed 
and  the  average  pressure  is  more  like  100  pounds 
per  square  inch  than  that  carried  a  few  years  ago. 

When  higher  pressures  and  greater  diameters  came 
into  use,  a  corresponding  change  in  boiler  construc- 
tion was  also  called  for,  in  order  that  new  conditions 
or  practices  might  be  properly  met  and  provided  for. 


The  improvement  in  boiler  making  with  the  increase  of 
the  steam  pressure  has  not  been  by  any  means  univer- 
sal and  many  builders  continue  to  use,  on  boilers  de- 
signed to  carry  100  pounds,  or  more,  practically  the 
same  design,  method  of  construction  and  material 
that  they  have  always  been  in  the  habit  of  using  for 
boilers  which  they  designed  to  carry  75  and  80  pounds 
pressure. 

Boilers  of  this  kind  when  put  in  service  at  pressures 
at  which  they  are  rated  by  the  makers  are  often  cut 
down,  when  examined  by  the  inspector,  to  operate 
under  a  pressure  which  will  be  practically  safe. 

We  are  told  in  the  article  referred  to  that  the  pres- 
sure of  the  exploded  boiler  had  been  reduced,  but  from 
what  cause  no  mention  was  made.  It  is  quite  likely 
that  it  was  because  the  inspectors  found  the  boiler  was 
not  designed  and  constructed  for  carrying  a  high 
steam  pressure. 

One  of  the  most  important  things  about  a  good 
boiler  is  good  material,  but  even  with  the  best  of  ma- 
terial, it  is  quite  possible  to  produce  an  inferior  boiler, 
as  the  experience  of  many  engineers  will  corroborate, 
and  the  commonest  source  of  weakness  is  without  a 
doubt,  the  use  of  poorly  desigfned  rivited  joints. 

The  fallacy  of  allowing  56  or  70  per  cent  respective- 
ly for  single  and  double  riveted  joints  without  regard 
to  the  actual  proportions  of  the  joint  has  been  proven 
in  many  instances,  and  has  .shown  that  there  is  danger 
in  applying  the  blind  rule  of  56  and  70  per  cent  in  all 
cases,  without  regard  to  the  actual  facts. 

I  have  in  mind  a  boiler  which  the  builders  rated  at 
70  per  cent  of  the  solid  plate  at  the  joint,  and  it  was 
sold  with  the  statement  that  a  factor  of  4  was  allowed. 
This  meant  that  with  the  boiler  working  at  a  pressure 
of  110  pounds,  a  safety  factor  of  4  would  still  exist 
When  the  real  efficiency  of  the  joint  was  looked  into 
it  was  found  that  it  was  only  48  per  cent  instead  of  70. 
This  would  bring  the  bursting  pressure  down  about 
300  pounds  and  in  order  to  run  at  no  pounds  pres- 
.sure  the  factor  of  safety  would  have  been  about  2.75, 
which  every  engineer  knows  is  altogether  too  low.  The 
boiler  was  insured  by  a  boiler  insurance  company  and 
in  examination  they  would  not  allow  a  safety  factor 
of  less  than  5,  which  brought  the  working  pressure 
down  to  less  than  50  pounds,  a  trifle  less  than  half  of 
what  the  owner  required.  He  undoubtedly  has  his 
opinion  as  to  boiler  inspectors  in  general. 

The  boiler  had  been  misrepresented  to  him  in  the 
first  place,  and  was  also  badly  constructed,  let  alone 
being  operated  at  a  point  very  near  the  danger  line 
from  the  time  it  was  first  put  in  use.  If  a  boiler  is 
correctly  designed  and  constructed  so  as  to  have  a 
factor  of  safety  of  5,  it  is  no  more  liable  to  a  reduc- 
tion of  pressure  than  any  other  pipe  or  boiler.  To  my 
mind  the  butt  joint  type  of  boiler  is  preferable  to  the 
lapped  joint,  for  the  reason  that  the  boiler  shell  is  al- 
ways in  a  true  circle  and  the  effects  of  the  contortions 
of  the  plate  due  to  the  change  in  pressure  when  the 
lapped  joint  is  employed,  are  done  away  with. 

A.  ^I.  Hamilton. 


First  Class  Plants. 

Editor  of  the  En.srineers'  Review: 

From  some  of  the  letters  which  appear  in  the  Re- 
view, one  would  suppose  that  there  was  not  much 
difference  between  a  fir.st  class  plant  and  others  of 
lesser  importance.    Every  one  will  concede  that  a  first 
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class  plant  should  have  a  first  class  engineer  to  oper- 
ate it,  but  there  seems  to  be  a  difference  in  opinion  as 
to  what  constitutes  a  first  class  plant.  The  majority 
of  engineers  will  doubtless  say  it  should  be  large  and 
contain  the  best  and  latest  improved  machines  and 
boilers  that  can  be  had.  There  must  of  course,  be 
sufficient  firemen  and  oilers  as  well  as  assistant  engin- 
eers, and  in  fact  every  thing  up  to  the  highest  mark. 
The  above  is  the  ideal  plant  of  the  average  engineer. 
My  ideas  of  a  first  class  plant  are  as  follows:  The 
boiler  should  be  well  made  and  large  enough  to  do 
the  work,  without  laboring  or  being  forced ;  the  engine 
of  sufficient  size  to  allow  the  cutoff  to  occur  at  about 
y^  stroke  when  pulling  its  ordinary  load;  the  engine 
to  balance  the  boiler  and  the  boiler  balance  the  engine, 
and  sufficient  auxiliaries  to  make  the  plant  convenient 
to  handle  and  economical  in  operation.  A  first  class 
plant  does  not  mean  that  it  must  be  large  and  devel- 
oping thousands  of  horsepower. 

A  first  class  plant  may  be  operated  by  one  man  who 
both  fires  and  acts  as  the  engineer.  It  is  not  so  much 
the  size,  as  it  is  the  manner  in  which  the  plant  is  kept 
up.  There  are  many  large  plants  which  are  of  the  first 
class,  but  as  a  general  thing  the  man  who  has  charge  of 
them  does  not  know  his  men  as  he  should,  and,  there- 
fore, does  not  get  to  know  all  about  the  different  de- 
tails of  the  plant  as  will  the  engineer  in  a  smaller 
plant.  The  only  way  to  know  one's  help  is  to  mingle 
with  them,  and  find  out  personally  how  and  what 
they  are  doing.  If  the  information  comes  from  one 
of  the  assistants,  no  dependence  can  be  placed  on 
what  he  says,  because  if  a  man  is  mean  enough  to 
inform  upon  his  fellow  workmen  he  will  also  add  a 
few  lies  to  brighten  the  story  up  a  little. 

The  first  class  engineer  is  not  always  the  man  oper- 
ating the  large  plant,  but  is,  in  the  opinion  of  many, 
the  man  who  can  make  his  plant  do  its  work  as  econ- 
omically as  it  is  posible.  He  is  the  man  who  can 
give  an  opinion  about  things  without  having  to  wait 
until  others  have  expressed  an  opinion  and  then  grace- 
fully chime  in  and  agree  to  all  that  has  been  said. 

If  he  does  not  know  his  business  it  will  take  a  good 
deal  of  bluffing  in  order  to  make  an  impression  with 
those  under  him  and  then  it  will  be  a  failure,  as 
"bluffs"  will  not  answer  from  a  chief  engineer.  The 
first  class  plant  contains  not  only  smooth  running 
machinery,  but  smooth  working  men  who  are  capable 
of  doing  their  work,  and  know  how  to  work  together 
without  friction.  Herman  Palmer. 


A  Safety  Valve  Puzzle. 

Editor  of  the  Engineers'  Review : 

I  have  a  little  safety  valve  problem  I  would  like 
some  help  on  from  the  readers  of  the  Engineers'  Re- 
view, as  I  have  had  all  my  calculations  knocked  in  the 
head  by  an  answer  given  in  an  engineering  paper. 
The  question  is :  A  safety  valve  on  a  boiler  is  set  so 
as  to  blow  off  at  100  pounds  gage  pressure.  It  an- 
other safety  valve  is  connected  to  the  outlet  of  No.  i, 
as  shown  in  the  illustration,  what  will  be  the  pressure 
in  the  boiler  when  safety  valve  No.  2  is  beginning  to 
blowoff  ? 

The  answer  given  in  the  engineering  journal  was 
that  the  safety  valves  would  blowoff  anywhere  be- 
tween 100  and  200  pounds  gage  pressure.  They  had 
a  lot  of  figuring  to  substantiate  their  theory,  but  never- 


theless I  was  not  able  to  understand  it  at  all.  I  do 
not  see  how  valve  No.  1  can  operate  under  a  pressure 
less  than  200  potuids,  for  this  reason.  As  soon  as  the 
steam  pressure  reaches  lOO  pounds,  safety  valve  No. 
I  will  commence  to  blowoff,  but  will  close  as  soon  as 
the  pressure  in  the  waste  pipe  begins  to  raise.  As 
soon  as  the  boiler  pressure  reaches  a  higher  point  tiie 
valve  will  open  agam,  only  to  close  as  soon  as  the  back 
pressure  on  top  of  the  valve  plus  the  pressure  due  to 
the  spring  is  greater  than  the  boiler  pressure.  This 
action  will  be  repeated  until  the  pressure  in  the  boiler 
reaches  200  pounds. 

As  the  pressure  necessary  to  raise  safety  valve  No.  2 
is  ICO  pounds  there  will  t>e  a  back  pressure  on  valve 
No.  I  of  100  pounds  plus  the  pressure  due  to  the 
spring.  Then  it  must  surely  take  200  pounds  pressure 
to  raise  valve  No.  i,  as  the  back  pressure  would  act 
the  same  as  a  weight  on  top  of  the  valve.  Of  course  it 
would  take  a  little  more  than  200  pounds  pressure,  but 
I  am  just  estimating  it  approximately.  I  would  be 
glad  if  some  of  the  boys  could  show  me  in  what  re- 
spect my  calculations  are  wrong. 

Another  question  that  I  had  in  an  examination  was: 
At  what  time  is  the  tensile  strain  on  cylinder  bolts  the 


WILL  THE  TWO  VALVES   MAKE   ANY   DIFFERENCE   AS  TO 
BLOWING   OFF? 

greatest  ?  Of  course  my  answer  was,  at  the  beginnii^ 
of  the  stroke  when  the  steam  pressure  in  the  cylinder 
is  at  its  highest  point.  My  answer  was  wrong,  for  the 
strain  on  the  bolts  is  the  same  at  all  times,  whether  the 
engine  is  running  or  not.  As  an  example  we  will  take 
a  cylinder  head  having  an  area  of  50  square  inches. 
If  the  initial  pressure  in  the  cylinder  is  100  pounds 
per  square  inch,  we  will  have  a  pressure  of  50  x  100 
or  5,000  pounds  on  the  head.  Suppose  the  cylinder 
head  nuts  are  just  screwed  down  tight  enough  to  keep 
it  from  leading,  then  there  is  a  tensile  stress  on  the 
bolts  of  5,000  pounds.  Suppose  then  the  nuts  are 
tightened  until  there  is  a  tensile  strain  on  the  bolts  of 
10,000  pounds,  then  the  strain  will  remain  the  same 
until  the  pressure  on  the  head  exceeds  10,000  pounds. 
This  may  look  unreasonable  at  first,  but  a  little  study 
will  soon  make  it  clear.  It  is  the  same  way  with  a 
spring  safety  valve,  for  the  spring  exerts  the  same 
pressure  on  the  valve  when  the  steam  is  50  pounds  or 
5  pounds  and  continues  to  do  so  until  the  pressure  on 
the  valve  overcomes  the  pressure  due  to  the  compres- 
sion of  the  spring.  I  hope  this  point  is  made  clear,  for 
it  puzzled  me  until  I  had  an  explanation  of  it. 

Guy  B.  Cooley. 
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Scale  as  a  Cause  of  Boiler  Explosion. 

Editor  of  the  Engineers'  Review : 

The  writer  was  particularly  interested  in  the  letter 
from  L.  S.  in  the  July  issue,  in  which  he  talks  of  scale 
accumulation  as  a  cause  of  boiler  explosion.  The 
writer  was  about  to  address  you  on  almost  the  iden- 
tical subject,  when  the  letter  of  L.  S.  appeared. 

Of  course  there  is  no  positive  proof  that  scale 
acumiilation  has  caused,  or  will  cause,  boiler  explosion, 
but  many  defects  due  to  this  cause  have  been  dis- 
covered in  time  to  prevent  an  explosion,  and  it  is 
reasonable  to  assume  that  many  defects  caused  by 
scale  passing  unnoticed,  even  to  inspectors,  have 
caused  explosions. 

Mechanical  cleaning  of  boiler  tubes  has  in  many 
instances  revealed  tubes  which  are  absolutely  burnt 
off  at  the  ends  and  were  held  in  place  by  the  ring  of 
scale  which  had  accumulated.  Now  is  it  not  fair 
to  assume  that  if  under  pressure,  this  shell  of  scale 
should  become  dislodged  and  the  whole  force  of  the 
pressure,  of  the  boiler  turned  against  this  one  weak 
spot,  that  an  explosion  would  result? 

As  one  looks  more  and  more  into  the  evil  caused 
by  scale  on  the  physical  structure  of  a  boiler  tube  and 
sees  the  condition  of  many  tubes  which  have  been  re- 
moved from  boilers,  pitted  many  times  from  end  to 
end  and  burnt  out  at  the  header,  in  the  language  of  L. 
S.,  "we  wonder  how  they  ever  held  together  to  be  re- 
moved by  human  agencies." 

Ordinary  methods  of  inspecting  boilers  fail  to  dis- 
close wesJcnesses  of  this  sort,  for  it  is  impossible  for 
any  inspector  to  see  the  interior,  or  to  examine  every 
inch  of  a  boiler  tube,  and  it  is  only  when  a  riastf  leak 
developes,  that  anyone  gives  thought  to  the  possibility 
of  a  bad  tube  and  the  necessity  of  replacing  it. 

The  writer  is  a  strong  advocate  of  mechanical  clean- 
ers, hammer  cleaners,  for  they  tell  the  true  condition 
of  each  and  every  tube,  and  if  the  tube  is  pitted  or 
burnt  out,  the  defect  is  shown  when  water  is  turned 
on. 

I  know  of  quite  a  number  of  instances  where  ham- 
mer cleaners  have  been  condemned  simply  because 
they  have  disclosed  leaky  tubes,  the  claim  being  made 
that  Ae  cleaner  made  the  tube  leak,  when  it  was  only 
the  removal  of  the  scale  by  the  cleaner  which  caused 
the  leak  and  showed  the  actual  condition  of  the  tube. 

It  seems  to  me  that  these  self  same  individuals  who 
condemn  hammer  cleaners  should  thank  fortune  that 
they  have  been  invented,  for  instead  of  damaging  any 
tube,  they  forewarn  the  engineer  of  serious  defect, 
■which  he  may  remedy  before  disaster  occurs. 

Again  too,  these  hammer  cleaners  will  disclose  little 
weaknesses,  such  as  a  leaky  tube  around  the  header, 
-which  may  be  remedied  by  expanding  at  a  slight  cost, 
when  first  made  known,  while  if  such  conditions 
•were  not  made  known,  the  tube  later  would  have 
to  be  removed  and  a  new  one  weldid  in. 

While  perhaps  it  is  advocating  a  pretty  strong 
measure,  it  seems  to  me  that  if  boiler  inspectors  would 
make  their  examinations  of  the  tubes  with  these  same 
hammer  cleaners,  tiiey  would  then  know  the  exact 
condition  of  every  tube,  and  the  number  of  explosions 
which  have  occurred  "A  few  days  after  an  inspector's 
visit"  would  be  reduced.  B.  L.  D. 


Report  Sheets. 
Editor  of  the  Engineers'  Review : 

In  reading  a  recent  number  of  the  Engineers'  Re- 
view I  noticed  an  article  entitled  "Value  of  Report 
Sheet"  by  M.  J.  Lessick,  which  I  think  was  very  good. 
A  report  sheet  should  be  used  by  all  engineers.    The 
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Remarks  t 

above  shows  one  which  will  fill  the  requirements 
in  many  plants.  Sheets  have  to  be  made  of  course  ac- 
cording to  the  needs  of  one's  plant,  but  I  think  every 
engineer  should  have  some  kind  of  a  system  about  his 
work  and  all  that  belongs  to  his  department.  One  way 
of  maintaining  a  system  is  to  keep  a  truthful  record 
of  all  connected  with  the  department  and  the  cost  of 
every  little  thing.  The  record  should  show  in  fact 
every  item  that  enters  into  the  cost  of  running  the 
plant. 
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Most  any  firm  will  furnish  their  engineer  with  some 
kind  of  a  record  sheet,  but  if  not  the  engineer  can  get 
a  book  and  rule  it  to  suit  himself  and  his  plant,  and  if 
he  keeps  a  truthful  record  it  may  help  him  out  of  some 
future  trouble. 

The  repair  items  come  in  very  handy  as  they  show 
whether  good  results  are  being  obtained  from  his 
packing,  etc.,  and  if  a  change  would  cut  down  his 
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FIG.  1.   BARREL  FOR  WASHING  WASTE. 


packing  bills. 

The  engine  room  should  be  kept  clean  and  the  use 
of  any  more  oil  than  is  necessary,  avoided.  Waste  is 
cheap,  but  after  it  is  used,  put  it  in  a  can  and  when 
you  have  enough  get  an  old  barrel  and  fit  it  up  as 
shown  in  Fig.  i  with  a  heating  coil  which  is  shown  at 
the  right  of  the  barrel.    Then  fill  the  barrel  about  half 


FIG.  2.     CARD  TAKEN  WITH  CONSTANT  LOAD. 


full  of  water,  using  soap  or  sal-soda  and  boil  till  the 
waste  is  clean.  After  it  is  dry  it  can  be  used  over 
again.    This  helps  to  cut  expenses. 

Now  I  would  like  to  ask  the  readers  of  the  Review 
to  give  their  opinion  of  the  two  indicator  diagrams, 
Figs.  2  and  3.  The  diagram  Fig.  2  was  taken  from  a 
14J4X  16-inch  Buckeye  engine.  Boiler  pressure  75 
pounds,  running  270  revolutions  a  minute,  scale  of 
spring.  50.  This  engine  has  a  constant  load  as  it  runs 
an  electric  light  machine.  Could  this  diagram  be  im- 
proved any  by  changing  the  valves  ? 

The  diagram  Fig.  3  was  taken  from  a  Buckeye  en- 


gine 8^x12  inches,  boiler  pressure  80  pounds,  running 
320  revolutions  a  minute ;  scale  of  spring,  50.  This  en- 
gine has  a  constant  load  as  it  is  used  to  run  a  blower. 


FIG.  S.     WHAT  CAUSES  THE   LOOPS? 


What  causes  the  loop  on  the  crank  end  on  the  counter 
pressure  line,  also  loops  at  both  ends  on  compression 
line?  Lincoln  A.  Cole. 


The  Tramp  Engineer. 
Editor  of  the  Engineers'  Review : 

I  notice  that  Bill  B.  Banger  has  taken  a  crack  at 
the  tramp  engineer  and  while  Bill  usually  hits  the  nail 
on  the  head  and  probably  does  this  time  as  far  as  his 
experience  with  them  goes,  still  it  is  possible  that 
others  have  had  experiences  which  have  been  some- 
what different,  and  not  at  all  to  their  detriment.  1 
think  that  he  draws  the  line  a  little  too  marked  when 
he  pictures  the  tramp  engineer  as  he  does.  I  don't 
think  I  have  ever  met  the  kind  of  tramp  engineer 
Bill  describes,  although  I  have  met  several  who  might 
be  called  a  typical  tramp  engineer  and  those  who  ap- 
proach nearest  to  my  idea  of  him  are  pretty  smart 
capable  fellows.  The  only  trouble  with  them  is  that 
they  won't  work  in  a  place  long  enough  to  get  married 
to  the  job.  They  like  new  scenes  and  experiences  and 
won't  take  back  talk  from  anybody. 

To  my  mind  there  are  several  reasons  why  a  man 
of  a  roving  disposition  who  has  followed  the  engineer- 
ing business  for  several  years  will  be  able  to  give 
pointers  to  a  man  who  has  huddled  down  in  one  plant 
for  the  same  length  of  time.  Certainly  one  gets  a 
more  varied  experience  than  the  other,  at  least,  because 
he  has  the  opportunity,  and  as  no  two  plants  are 
equipped  the  same,  or  would  operate  the  same  if  they 
were,  it  is  evident  he  has  a  greater  opportunity  for  ob- 
serving the  peculiarities  and  working  of  each,  and  of 
getting  information  about  engines  and  plant  equip- 
ment, than  he  would  were  he  to  content  himself  to  set- 
tle down  in  one  plant  day  after  day. 

One  will  find  that  there  are  many  engineers  prone 
to  give  advice  who  are  not  tramps.  I  have  never  had 
to  wait  for  him  to  come  around  in  order  to  get  ad- 
vice, as  there  were  always  plenty  willing  to  do  this, 
in  the  same  ratio  as  a  crowd  of  men  give  advice  to 
the  driver  of  a  balky  horse  when  it  refuses  to  move. 

I  envy  the  man  who  goes  about  and  sees  things,  and 
he  has  a  better  knowledge  as  to  the  general  run  of 
plants  than  the  "stay  at  home"  class.  As  I  have  been 
through  the  mill  during  my  earlier  experiences  as  an 
engineer,  I  do  not  hesitate  to  say  that  a  man  can  gain 
experience  in  no  better  way  than  by  moving  from  one 
plant  to  another,  if  he  has  no  tie  to  prevent  him  from 
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doing  so.  The  greater  the  variety  of  plants  an  engi- 
neer operates  the  more  experience  he  certainly  will 
get. 

If  this  is  the  case,  why  is  it  not  reasonable  to  sup- 
pose that  if  he  has  ordinary  intelligence,  he  will  be 
able  to  give  pointers  to  the  man  who  has  only  operated 
one  or  two  plants  during  his  career?  I  feel  sat- 
isfied that  he  can,  and  while  I  would  not  encourage 
engineers  to  adopt  the  policy  of  remaining  in  one  plant 
for  only  a  short  period,  I  do  believe  that  it  is  a  good 
thing  to  make  occasional  changes.  If  a  man  stays 
in  a  plant  too  long,  he  soon  gets  to  feel  that  he  owns  the 
concern  and  when  that  happens,  something  is  liable 
to  drop.  I  have  little  use,  however,  for  an  engineer 
of  the  type  depicted  by  our  friend.  Bill. 

I.  C.  Lloyd. 


Homemade  Condenser. 

Editor  of  the  Engineers'  Review : 

The  controversy  among  different  readers,  started 
some  time  ago  by  Mr.  Governor  in  "Engine  Room 
Chats"  and  which  has  been  kept  hot  by  various  corres- 
pondents since,  has  been  rather  interesting,  although 
not  much  headway  has  been  made  as  far  as  an  agree- 
ment of  ideas  go.  I  presume  every  engineer  has  his 
own  ideas  regarding  the  efficiency  of  the  different 
types  of  pumps.  I  don't  know  as  my  opinion  will 
amount  to  much  over  that  of  others,  but  as  I  have 
operated  duplex,  simplex  and  power  pumps.  I  feel 
that  I  am  in  a  position  to,  at  least,  have  ideas  on  the 
subject. 

I  have  read  the  letters  which  have  not  spoken  very 
highly  of  the  simplex  pump,  the  main  objection  to  the 
pump  being,  that  it  will  stop  if  the  steam  supply  is 
cut  off,  or  the  boiler  pressure  drops  to  any  great  de- 
gree. This  is  true  in  some  instances,  but  I  believe 
the  trouble  is  because  the  pump  is  too  large  for  the 
work  it  is  supposed  to  do.  If  the  pump  is  larger  than 
there  is  any  need  of,  it  must,  of  course,  be  run  at  a 
speed  considerable  slower  than  it  would  if  the  water 
supply  it  was  supposed  to  pump,  was  very  near  its 
full  capacity.  When  the  pump  is  large  it  either  has  to 
be  run  slow  all  the  time  or  allowed  to  run  at  a  nor- 
mal rate  of  speed,  then  be  stopped  for  a  time  until  the 
water  level  in  the  boiler  drops.  If  the  pump  were  of 
a  smaller  capacity  there  would  be  no  need  of  running 
it  so  slow,  and  therefore  a  variation  in  steam  pressure 
would  not  affect  it  enough  to  cause  it  to  stop. 

The  duplex  pump  never  gave  me  any  trouble,  that 
I  can  recollect,  except  that  when  the  water  plungers 
required  packing,  I  found  two  instead  of  one.  I  do 
think  they  use  more  steam  and  are  more  expensive 
to  operate  than  the  simplex,  but  they  are  reliable,  and 
can  be  depended  upon  when  once  started,  at  least  that 
has  been  my  experience. 

When  it  comes  to  a  power  pump,  however,  I  will 
take  off  my  hat  to  it,  because  I  have  found  that  for 
all  aroimd  satisfaction,  the  power  pump  will  give  it, 
when  conditions  are  such  that  it  can  be  used.  I  cannot 
understand  why  more  of  them  are  not  used,  as  the  only 
real  objections  I  have  ever  heard  advanced  in  opposi- 
tion to  their  use,  is  that  they  cannot  be  used  after  the 
engine  is  stopped  and  that  the  belt  is  liable  to  break; 
boSi  of  which  are  true.  To  the  first,  however,  I  will 
say  it  is  very  seldom  a  pump  is  wanted  after  the  power 
is  stopped  because,  if  an  engineer  uses  judgment  his 
boilers  will  be  full  enough  to  leave  when  he  shuts  down. 


An  injector  should  be  had  regardless  of  the  type  of 
piunp  as  it  can  be  used  when  the  power  is 
shut  off.  I  have  found  that  with  a  power 
pump  of  suitable  size,  a  most  satisfactory  feed  is  pro- 
duced, and  by  having  a  bypass  from  the  discharge 
pipe  and  suction  it  is  no  trouble  whatever  to  regu- 
late the  feed  to  suit  the  load  on  the  boiler. 

A  scheme  that  has  been  worked  in  our  plant  with 
considerable  success  is  shown  in  the  illustration  which 
explains  itself.  We  got  the  idea  that  our  pump  would 
give  better  satisfaction  if  it  could  be  run  condensing, 
and  as  we  had  no  condenser  we  piped  up  the  exhaust 
to  the  suction  pipe  as  shown.  It  will  be  seen  that  A, 
is  a  suction  pipe  to  the  pump,  B  is  the  exhaust  pipe 
from  the  pmnp,  C  the  steam  pipe  supplying  the  pump 
with  steam,  and  D  the  exhaust  pipe  connecting  with 
the  suction  pipe.  In  order  to  get  the  condenser  effect 
we  inserted  a  tee  and  bushed  the  upper  end,  which  had 
a  j4-inch  pipe  F,  connected  to  the  discharge  pipe  at  G. 
In  the  pipe  F  a  valve  was  placed  in  order  to  regulate 
the  supply  of  condensing  water,  while  a  vacuum  gage 
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HOW  THE  PUMP  WAS  MADE  TO  RUN  CONDENSING. 


was  placed  in  the  exhaust  pipe  at  H,  in  order  that  we 
might  see  how  much  vacuum  we  were  carrying.  We 
found  we  could  get  about  20  inches  of  vacuum  which 
helped  out  to  a  considerable  extent  and  we  were  much 
pleased  with  the  way  the  scheme  worked. 

I  find  boiler  feed  pumps  sometimes  give  trouble  by 
refusing  to  drain  and  it  is  difficult  at  times  for  engi- 
neers to  determine  just  what  is  wrong  at  the  first  start 
off.  I  have  found  it  is  well  to  locate  the  hot  well,  when 
possible,  above  the  pump,  and  place  a  stop  cock  in  the 
suction  pipe  as  near  the  hot  well  as  possible,  to  regu- 
late the  flow  of  water  and  then  make  the  pump  work 
continuously.  This  is  one  of  my  hobbies  and  I  firmly 
believe  that  continuous  feeding  into  a  boiler  is  better 
for  the  boiler  and  is  a  help  in  its  steaming  qualities. 

I  have  had  pumps  refuse  to  work  because  the  suc- 
tion pipe  had  a  leak  in  one  of  its  joints  and  the  trouble 
was  made  worse  because  the  hot  well  was  below  in- 
stead of  over  the  pump.  I  find  a  good  way  for  test- 
ing leaks  is  to  lock  the  cock  between  the  boiler  and 
check-valve  and  then  remove  the  check  valve  disk  as 
well  as  the  suction  and  the  deliverv  valves  of  the 
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iniinp.  After  rcplacinjf  the  valve  and  pump  cap,  open 
the  v;ilv<-  between  the  boiler  and  check  \-alve.  Then 
the  pressure  of  the  '.team  in  the  boiler  will  dri%-e  the 
water  before  it  and  force  it  through  any  leaky  joint 
that  may  exist.  Tames  Walker. 


Governor  Pounds. 

Editor  rjf  the  I'.n^^inecrs'  Review : 

In  the  June  issue  of  the  Review  I  noticed  a  letter 
by  M.  A.  Stedman  headed  "His  Governor  Pounds." 
I  am  very  much  in  sympathy  with  him,  having  had  an 
experience  of  the  same  kind  during  the  past  year, 
with  a  125-horsepower  automatic  engine.  .\t  times  it 
would  run  like  a  sewing  machine,  but  about  the  time 
the  manager  or  some  visiting  engineer  stepped  in,  it 
would  start  a  tune  that  would  break  any  man's  heart. 

After  much  adjusting  of  the  governor  and  a  great 
deal  of  experimenting.  I  came  to  the  conclusion  that 
the  trouble  was  in  the  lubrication  of  the  valve.  I  sent 
for  a  can  of  graphite  and  fed  in  a  little  with  my  cylin- 
der oil,  and  as  if  by  magic,  the  trouble  disappeared. 
Always  since  then,  when  I  hear  the  governor  start 
that  ominous  click,  a  little  graphite  is  the  remedy. 

I  cannot  explain  the  reason  for  improper  lubrica- 
tion except  in  this  way.  Our  boilers  were  a  triflle  too 
small,  and  when  the  engine  was  pulling  hard,  it  drew 
over  wet  steam.  I  advise  Stedman  to  try  graphite 
with  his  cylinder  oil.  Robt.  L.  Weber. 


Pounding  Governors. 

Editor  of  the  Engineers'  Review : 

I  have  taken  note  in  the  June  issue  of  the  Review, 
what  Mr.  Stedman  says  in  regard  to  his  governor 
pounding.  It  has  been  my  misfortune  to  have  control 
of  engines  with  automatic  governors  for  the  past  eight 
years.  I  have  handled  several  types  of  shaft  govern- 
ors, and  my  experience  with  them  has  been  that  the 
majority  of  them  pound  at  intervals,  especially  the  more 
com])licate(l  ty])es,  having  several  bearings.  It  takes 
but  a  very  small  amount  of  lost  motion  to  make  a  gov- 
ernor i>oun<l  when  it  is  running  light,  or  at  the  extreme 
end  of  its  travel.  ( ^11  the  other  hand,  an  extremely 
heavy  load  thrown  on  suddenly,  will  cause  the  arms  to 
drop  back  with  a  pound. 

I  am  running  at  ])rcsent  two  hi.cjh  speed  engines,  one 
runnint,'  at  280  revolutions  per  minute,  and  the  other 
350.  I'.y  keeping  llicm  tight  they  run  very  satisfactory, 
biit  if  allowed  to  become  the  least  bit  loose,  they  pound 
at  intervals.  ]  consider  the  Rite's  governor  to  be  the 
most  satisfactory  rumiing.  owing  to  its  having  only  one 
bearing,  antl  that  with  adjustable  bushing. 

A.  H.  Lane. 


Governor  Speeds. 

Editor  of  the  ICivjineors    Review: 

]  have  here-to-fore  held  my  peace  and  read  the  col- 
umns of  the  Review  for  the  benefit  I  received,  but 
ran  I  rec<ive  any  benefit  from  F.  G.  \'nn  Orman's 
letter  in  the  .April  issue,  page  33,  on  Governor  Speed? 
Tlie  Speed  of  my  governor  docs  not  change;  should  I 
change  the  ])ulley  on  the  governor  shaft?  \  larger 
pulley  on  the  governor  shaft  will  require  the  engine 
to  run  faster  in  order  to  bring  the  governor  up  to 
hic(hI.  Thus  with  a  governor  shaft  pulley  5  inches  in 
Innnwter  and  speed  of  the  Grovernor  330  revolutions,  we 
h«v«  S  X  ."^3*^-=  i>'-'50-     This  divided  by  the  size  of 


the  engine  shaft  pu"ey.  whkh  is  1 1  inches,  equals  i: 
-5-  •  I  =  1 50  revolutions  01  the  engine,  which  is  com 
When  he  changes  the  governor  pulley  to  6-inch  he  \ 
have  6  y  330  =  1.980.  Dividing  this  by  1 1  inches, 
size  of  the  engir.e  shaft  pnllev.  he  will  have  1.980 -^ 
=  180  revolutic-r.f  .--r  in  other  words  his  engine  v 
have  to  rv^n  i8c  rev.-!mions  per  minute  to  bring  t 
governor  up  to  where  i:  will  regulate  the  engine. 

There  are  sc'rr.e  zood  running  engineers  who  a 
mislead  in  this  one  particular.      "         E.  H.  Reiter. 


Governor  Troubles. 

Editor  of  the  Engineers*  Review: 

I  will  give  the  readers  of  the  Review  the  bene 
of  a  little  experience  I  once  had  with  an  automatic  go 
emor. 

It  was  a  McEwen  engine  equipped  with  a  Begin 
governor,  the  parts  of  which  are  understood  by  reft 


THE  DOTTEIJ  LINES  SHOW  THE  BENT  SCREW  BOLT. 

ring  to  the  illustration.  A  is  the  inertia  bar  pivoted 
suspended  near  the  center  as  shown.  H  is  the  val 
rod  which  is  connected  to  the  arm  cast  on  the  inei 
bar,  and  giving  motion  to  the  valve  through  a  roc! 
shaft,  not  shown.  C  is  a  tension  spring  which  enga; 
one  end  of  the  inertia  bar,  and  D  is  the  tension  scr 
for  holding  the  tension  on  the  spring  and  also 
making  small  variations  in  speed.  B  is  a  sort  of  s 
rod  for  the  purpose  of  keeping  the  tension  spr 
from  being  thrown  out  of  line  with  the  screw  by 
action  of  centrifugal  force.  T  is  a  dashpot  for  p 
venting  too  sudden  fluctuations  of  the  governor. 

\\'hen  I  first  took  charge  of  the  plant  the  man  wh 
I  relieved  informed  me  that  this  engine  had  a  habit 
racing  badly  at  times.  It  was  very  noticeable  on  fi 
starting  up  and  with  no  load  except  the  station  ligl 
It  was  quite  puzzling  for  several  days,  the  more 
on  account  of  the  extreme  simplicity  of  the  govern 

Having  an  idle  half  day  I  decided  to  locate  1 
trouble  and  on  starting  to  take  out  the  tension  screw 
I  noticed  it  was  crooked,  having  a  short  kink  at  1 
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point  F,  just  inside  the  rim  of  the  wheel.  After  tak- 
ing the  screw  clear  out  I  found  it  worn  off  wedge 
shaped,  and  almost  to  a  point  on  the  thread  end.  This 
explained  the  whole  trouble.  The  end  of  the  screw 
had  been  catching  on  the  inside  of  the  coils  of  the 
spring,  and  thus  interfering  with  the  working  of  the 
governor. 

I  figured  that  it  had  happened  in  this  way:  The 
stay  rod  B,  or  its  coupling  at  the  spring  had  been 
broken  at  some  time  and  the  spring  being  thrown  out 
of  line  with  the  screw  had  bent  it  as  shown  at  F. 
A  new  tension  screw  made  it  all  O.  K.  and  we  were 
troubled  no  more  with  engine  racing.     A.  Beginner. 


Reply  to  Mr.  Stedman. 
Editor  of  the  Engineers'  Review : 

I  would  like  to  give  Mr.  Stedman  my  experience 
with  pounding  in  automatic  governors.  I  took  an  iron 
bar  and  after  I  had  raised  the  counter  weights  care- 
fully, I  could  feel  a  slight  catch.  I  took  out  two  of 
the  main  studs,  and  found  them  worn  a  little  flat  on 
one  side.  The  holes  were  rebored,  new  studs  were 
put  in,  and  the  governor  has  run  with  scarcely  a 
sound  for  nearly  a  year.  An  automatic  governor  is 
very  liable  to  wear  as  it  is  hard  to  keep  properly 
lubricated. 

I  would  say  to  Saw  Mill  that  graphite  and  oil  are 
all  I  ever  used  on  the  studs  of  handhole  plates  of 
boilers,  and  I  never  had  one  bum  out  with  me. 

I  don't  think  I  would  like  to  work  for  Mr.  Philip 
Dase.  He  evidently  doesn't  know  a  good  thing  when 
he  sees  it.  I  am  very  much  interested  in  the  Review's 
letters  and  while  I  don't  agree  with  all  the  boys  in 
their  ideas,  I  don't  expect  them  all  to  agree  with  me. 

L.  F. 


Irregular  Travel  of  Crosshead. 

Editor  of  the  Engineers'  Review : 

I  have  been  somewhat  interested  in  the  discussion 
R'hich  has  been  carried  on  by  A.  L.  J.  and  Motor 
relative  to  the  crosshead  travel  in  connection  with  the 
movement  of  the  crank,  tlie  contention  being  that  the 
Crosshead  travel  is  less  for  the  same  movement  of  the 
Crank  on  the  outer  portion  of  a  stroke,  than  it  is  on 
the   inner  portion. 

That  there  is  a  long  and  short  quarter  in  the  travel 
Of  the  crank  on  a  steam  engine  is  quite  evident.     This 
is  because  the  crosshead  and  crankpin  cannot  both  be 
*-egTilar,  and  the  irregularity  of  motion  will  naturally 
lie  assigned  to  the  crosshead.    That  there  is  a  differ- 
ence in  the  travel  of  the  crosshead  during  one  quarter 
over  that  of  the  other,  is  evident  when  we  refer  to  the 
illustration.     Supposing  the  engine  is  on  the  head  end 
^ead  center,  the  center  line  of  the  crosshead  will  stand 
at  A,  and  the  crank  will  be  at  B.     If  the  stroke  of  the 
«ngine  is  36  inches,  the  center  of  the  crosshead  will 
be  at  C,  when  it  has  traveled  18  inches,  or  J4  its  stroke, 
and  the  crank  will  be  in  the  position  shown  at  D. 

It  will  be  seen  by  this,  that  the  crank  has  not  made 
J4  of  a  revolution,  although  the  crosshead  has  traveled 
J^  of  its  stroke,  as  would  be  proven  if  the  connecting- 
rod  were  disconnected  and  allowed  to  drop  until  it 
was  perfectly  horizontal  with  the  line  E  F,  in  which 
case  it  will  be  found  that  the  center  of  the  brasses 
came  exactly  even  with  the  center  of  the  engine  shaft. 
If  the  connecting-rod  is  raised,  however,  from  a  hori- 


zontal position,  the  center  of  the  brasses  gradually 
draws  away  from  the  center  line  of  the  shaft,  as  shown 
by  the  line  D  G.  It  will  be  seen  that  when  the  cross- 
head  has  reached  the  point  H,  that  the  crank  will  be 
upon  the  crank  end  dead  center,  or  at  E,  and  that  the 
arc  of  the  circle  described  by  the  crank  in  making  a 
revolution  is  greater  from  D  to  E,  than  it  is  from  B 
to  D.  It  will  therefore  be  seen  that  the  angularity  of 
the  connecting-rod  causes  the  crosshead  to  travel  an 
unequal  distance  in  ratio  to  the  distance  traveled  by 


SHOWING     THE     RELATIVE     DIFFERENCE     IN     TRAVEL    BE- 
TWEEN   THE    CROSSHEAD    AND    CRANK. 


the  crank,  during  the  first  and  second  quarter  of  a 
revolution. 

It  is  quite  evident  that  Motor  is  correct  when  he 
says  that  this  difference  is  caused  by  the  angularity 
of  the  connecting-rod.  There  is  no  doubt  but  that 
the  crank  is  traveling  in  a  circle  away  from  the  cross- 
head  for  J4  of  its  stroke  and  toward  it  on  the  next 
quarter,  but  this  to  my  mind  does  not  prove  that  the 
diflFerence  in  motion  is  not  due  to  the  angularity  of  the 
connecting-rod.  F.  Otis. 


Engine  Racing. 

Editor  of  the  Engineers'  Review : 

The  question  of  engine  racing  has  been  discussed  by 
several,  but  there  are  a  few  points  relating  to  this  mat- 


GO\EK.VOR    SPRING    AND    WEIGHTS. 

ter  which  have  not  been  touched  upon,  especially  in  the 
ca.se  of  high  speed  engines. 

I  recall  an  instance  of  an  engineer  who  had  charge 
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of  a  medium  speed  engine,  running  at  about  180  revo- 
lutions per  minute.  Owing  to  changes  of  shafting  in 
the  shop,  it  was  found  upon  starting  up,  that  this  was 
too  fast  for  the  machinery  and  rather  than  change 
pulleys,  it  was,  decided  to  change  the  speed  of  the  en- 
gine, reducing  it  about  15  revolutions  per  minute.  In 
order  to  do  this  the  engineer  loosened  up  on  the  ten- 
sion of  the  spring,  but  made  no  other  alterations,  and 
when  the  engine  was  started  up  he  found  that  the 
speed  was  very  irregular,  and  the  governor  had  a  bad 
pound  at  intervals.  This  was  something  that  had  not 
been  looked  for,  and  he  could  not  understand  what 
was  the  trouble  or  what  to  do  to  remedy  it,  for  some 
time. 

After  considerable  tinkering  around  he  came  to  the 
conclusion  that  if  he  increased  the  tension  on  the  spring 
A,  until  the  speed  was  brought  up  to  the  regular  speed 
again  and  then  added  weights  against  which  the  spring 
could  operate,  it  would  reduce  the  speed  the  15 
revolutions  as  required.  When  this  was  done  he  found 
that  his  engine  ran  as  steady  as  it  formerly  had  before 
the  change  was  made.  Perhaps  the  trouble  with  Mr. 
Stedman  is  that  he  has  been  doing  something  along 
this  line.     If  so  the  above  will  point  out  his  remedy. 

Visitor. 


Firing. 

Editor  of  the  Engineers'  Review : 

The  question  of  firing  either  by  hand  or  stokers 
seems  to  be  attracting  much  attention,  there  being  ad- 
vocates for  both  methods.  In  some  plants  the  stoker 
is  economical,  while  in  others  it  is  a  question  as  to 
whether  it  is  of  any  advantage  or  not. 

It  is  the  practice  to  install  automatic  stokers  in  most 
of  the  large  electric  stations,  while  in  the  lesser  plants 
we  find  the  two  methods  equally  divided.  There  is  an 
idea  prevailing  among  engineers  that  where  mechanical 
stokers  are  used,  the  fires  receive  no  consideration 
whatever,  as  was  brought  out  in  a  recent  letter  in  the 
Review.  This  is  a  mistaken  idea,  although  there  is 
no  doubt,  but  that  in  many  plants  using  mechanical 
stokers,  the  fires  receive  less  attention  than  is  required 
for  good  work. 

One  of  the  causes  of  dissatisfaction  with  a  stoker 
is  due  to  the  fact  that  the  operation  of  the  stoker  is 
left  too  much  to  itself,  and  the  advantages  of  the  auto- 
matic apparatus  for  feeding,  so  far  as  bringing  about 
an  economy  in  fuel  consumption,  are  not  apparent. 
In  fact  if  the  neglect  is  sufficient  the  ad- 
vantages of  the  stoker  are  defeated  entirely.  In  the 
best  practice  the  stokers  and  fires  are  watched  just  as 
closely  as  in  the  case  of  hand  firing  which  means  that 
the  stokers  must  be  assisted  from  time  to  time  if  the 
best  results  are  to  be  obtained. 

When  boilers  are  fitted  with  plain  grates  the  method 
of  firing  is  frequently  of  uncertain  character,  and  is 
often  left  to  the  care  of  an  unintelligent  fireman. 
With  stationary  grates  it  is  often  the  practice  to  carry 
heavy  fires  and  to  throw  on  too  much  coal  when  the 
fires  are  renewed,  both  of  which  prevent  perfect  com- 
bustion of  the  gases  and  therefore  lessen  the  economy. 

The  method  of  firing  which  is  generally  considered 
best  both  for  economy  and  capacity  is  in  carrying  the 
fires  at  a  thickness  of  6  or  8  inches  and  applying  the 
fresh  fuel  in  small  quantities  at  a  time.  It  will  be 
found  by  any  one  who  is  troubled  with  smoking  chim- 


neys, except  in  exceptional  cases  where  coal  will  smoke 
despite  all  precautions  that  are  used,  that  firing  in  this 
manner  materially  decreases  the  amount  of  smoke. 

When  boilers  are  overloaded  and  are  forced,  it  is 
probable  that  more  or  less  smoke  will  be  made,  but 
when  they  are  not  overloaded  and  the  best  of  condi- 
tions regarding  the  quality  of  coal  and  firing  prevail, 
the  smoke  would  not  be  an  objectionable  feature.  As 
far  as  I  am  able  to  judge  both  methods  of  firing  have 
their  objectionable  and  unobjectionable  features. 

Wm.  QiflFord. 


Could  Not  Set  the  Eccentric. 

Editor  of  the  Engineers'  Review: 

Considerable  has  been  said  in  the  Review  recentlv" 
concerning  engineers,  .good  and  bad.    The  disposi — 
tion    of    some    is    to    give    the    average    stationary - 
engineer   a  position  of  very  little  importance  in  the 
engineering  field,  while  marine  and  locomotive  engin- 
eers are  so  often  commented  on  as  heroes,  who  went 
down  with  the  ship  or  died  at  the  throttle.     While 
I  have  no  doubt  that  there  are  brave  and  efficient 
men  in  both  the  marine  and  locomotive  service,  I  am 
sure  that  the  stationary  branch  is  not  without  its  class 
of  engineers  who  would  sacrifice  as  much  as  their 
brethren  in  other  callings. 

One  name  for  stationary  engineers  who  have  not 
gained  positions  of  prominence  which  has  been  adopted 
is  that  of  starters  and  stoppers.  To  show  that  there  is 
as  great  a  lack  of  general  knowledge  among  locomo- 
tive engineers  in  one  case  at  least,  as  among  station- 
ary men,  I  submit  the  following  which  was  clipped 
from  a  paper  published  in  a  town  through  which  the 
C.  B.  &  Q.  railroad  passes.  It  reads  as  follows: 
"Engine  No.  1216,  pulling  No.  9,  broke  down  at  this 
station  today  just  as  it  was  ready  to  pull  out.  The 
trouble  was  with  the  right  back  eccentric  which  slipped 
and  practically  disabled  the  engine.  After  about  15 
minutes'  delay  spent  in  trying  to  remedy  the  difficulty 
by  the  trainmen,  engine  No.  1212  which  was  hauling  a 
freight  and  standing  on  a  side  track  was  used  to  pull 
the  train  to  the  end  of  the  division  while  the  disabled 
engine  was  sent  to  the  shops  for  repairs." 

I  will  say  that  No.  9  was  a  west-bound  passenger 
train  and  the  engine  crew  supposedly  one  of  the  best 
on  the  road,  but  just  the  same  they  could  not  set  the 
eccentric  of  their  engine  when  it  slipped.  I  can  well 
imagine  the  story  that  would  be  floating  around  the 
town  if  such  a  thing  happened  to  my  engine  and  I  was 
unable  to  set  it.  E.  C.  Kennedy. 

Device  For  Removing  a  Gland. 

Editor  of  the  Engineers'  Review : 

I  wonder  if  any  of  the  readers  of  the  Review  ever 
tried  to  pack  the  piston-rod  on  the  low  pressure  side  of 
a  compound  engine,  and  found  the  gland  stuck  so  fast 
in  the  stuffingbox,  that  it  was  impossible  to  move  it, 
even  with  a  pinch  bars. 

That  was  the  experience  I  met  with  a  few  months 
ago  when  I  was  repacking  my  cross-compound.  As 
the  packing  had  given  no  trouble  for  about  a  year, 
there  was  no  need  of  changing  it,  until  I  commenced 
to  notice  that  T  had  to  run  the  condenser  pump  faster 
in  order  to  hold  a  good  vacuum,  and  if  I  tightened 
the  gland  nuts,  the  rod  would  heat  up.  When  I  tried 
to  start  the  •'land  I  could  not. 

Had  it  been  the  high  pressure  side,  I  might  have 
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blown  it  out  by  setting  the  engine  on  a  dead  centre 
and  giving  it  steam  on  the  crank  end,  but  any  man  of 
experience  knows  that  would  not  be  a  safe  thing  to  do 
with  a  low  pressure  cylinder. 
After  trying  every  method  I  could  think  of,  I  could 
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DEVICE  FOR  REMOVING  STUKKINGBOX  GLAND. 

see  but  one  way  that  would  start  it.  If  I  could  put 
something  like  a  little  jack,  on  two  opposite  sides  of 
the  piston-rod,  and  between  the  gland  and  the  cylinder 
head,  it  certainly  would  have  to  start.  I  made  two 
small  jacks,  as  illustrated,  out  of  i^  x  ^-inch  flat 
iron,  and  6  inches  long. 

Referring  to  the  sketch  the  slot  E,  is  made  for  a 
fi-inch  boft,  and  is  2  inches  long.  The  bolt  D,  is 
screwed  into  the  under  plate  with  a  washer  F,  under 
the  head.  C  is  a  ^-inch  bolt  3J4  inches  long,  tapped 
into  the  top  of  A,  and  bears  against  the  top  of  B.  By 
screwing  down  the  bolt,  it  can  be  readily  seen  that  the 
distance  between  H  and  G  increases.  After  shutting 
down  that  night,  I  placed  the  jacks  behind  the  gland, 
on  opposite  sides  of  the  piston-rod,  letting  H  bear 
against  the  cylinder  head,  and  G,  against  the  back  of 
the  gland.  Then  by  screwing  down  on  the  bolts  C,  of 
each  jack  and  following  them  both  up  evenly,  so  as 
not  to  cramp  the  gland,  I  was  surprised  to  see  how 
easily  it  started.  Perhaps  the  idea  may  help  some  one 
out  of  a  similar  scrape.  F.  P.  Kinder. 


A  Compound  Tank  With  an  Open  Heater. 

Editor  of  the  Engineers'  Review : 

I  have  been  using  several  different  compounds  and 
have  had  several  different  ways  of  putting  them  into 
the  boilers,  until  a  short  time  ago,  when  I  concluded  to 
have  an  analysis  made  of  the  water  that  is  being  used 
in  the  boilers,  and  soon  received  a  specially  prepared 
compound  which  had  to  be  dissolved  in  hot  water. 

I  procured  a  galvanized  iron  tank,  36  inches  long, 
30  inches  high  and  12  inches  wide,  and  open  at  the  top. 
As  we  have  an  open  heater  it  was  necessary  to  arrange 
some  way  of  opening  the  back  pressure  valve,  to  al- 
low the  compound  to  flow  from  the  tank  to  the  pump. 
The  cord  in  the  accompanying  sketch  shows  how  the 
valve  is  opened,  the  ring  in  the  cord  at  H,  is  passed 


over  the  bolt  in  the  wall  at  G,  thus  holding  the  back- 
pressure valve  open  as  long  as  is  desired.  The  i^-inch 
valve  at  E,  is  on  the  pipe  leading  from  the  boiler-feed 
discharge  line,  thus  affording  hot  water  under  pres- 
sure to  the  tank  at  any  time.  This  line  is  often  of 
great  advantage  to  clean  out  the  compound  that  might 
not  be  completely  dissolved,  and  lodge  in  the  pipe, 
anywhere  between  tank  Y,  and  the  pump  water  cylin- 
der. The  valve  F  is  the  feed  valve,  which,  when 
opened  allows  the  compound  to  flow  by  gravitation 
into  the  3-inch  suction  pipe,  then  to  the  pump,  and 
from  there  to  the  boiler.  The  straps  at  C  have  each 
two  ^-inch  bolts  14  inches  long,  which  extend  through 
a  12-inch  retaining  wall.  The  water  glass  at  D  is  very 
convenient  to  show  how  fast  the  compound  is  feeding. 
To  operate  it,  first  put  the  compound  in  the  tank,  then 


COMPOUND  TANK,  HEATER  AND  PUMP. 

fill  the  tank  with  hot  water  through  the  valve  E. 
When  the  tank  is  filled,  pull  down  the  rope,  to  open  the 
back  pressure  valve  and  make  the  rope  fast  at  G,  then 
open  the  valve  F  and  the  compound  will  immediately 
begin  to  flow  into  the  pump.  "C  W.  D." 


Copper  Wire  Gaskets. 

Editor  of  the  Engineers'  Review : 

A  practice  that  is  followed  by  some  engineers  rather 
than  using  the  soft  packing  as  is  most  common  for 
their  steam  chest  is  that  of  using  copper  wire  gaskets. 
There  are  several  ways  in  which  such  gaskets  can  be 
use.  One  is  to  plane  shallow  grooves  in  the  chest, 
then  form  the  gasket  and  braze  the  ends  together, 
making  a  complete  square  or  rectangular  gasket  with- 
out a  joint. 

Another  method  is  that  of  grooving  the  steam  chest 
to  the  size  of  the  copper  wire  used,  that  is,  if  3-16-inch 
wire  is  used,  the  grooves  should  be  3-16-inch  wide 
and  about  i-16-inch  deep,  making  the  grooves  semi- 
circular so  that  the  wire  when  bedded  shall  touch 
thoroughly  all  the  way  around.  When  this  is  done 
the  fitting  of  the  gasket  is  easily  and  quickly  done  and 
when  once  done  the  gasket  becomes  a  permanent  part 
of  the  steam  chest,  and  does  not  come  off  as  in  the 
case  of  the  gasket  which  is  brazed. 

When  using  wire  for  gaskets,  it  should  first  be  an- 
nealed and  cut  slightly  longer  than  would  be  required 
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when  the  gasket  is  in  the  groove.  When  annealing 
the  wire  it  should  be  uniformly  red  hot  by  coiling  and 
turning  it.  After  the  right  temperature  has  been 
obtained,  it  should  be  dipped  in  cold  water.  This 
makes  the  copper  very  soft  and  easy  to  work.  In 
forming  the  gasket,  it  should  be  put  in  a  vise,  several 
inches  from  the  end,  and  bent  at  right  angles  by  ham- 
mering it  against  the  end  of  the  vise  jaws,  striking 
the  hammer  upon  a  wooden  block  to  prevent  jamming 
the  wire.  The  wire  should  he  next  laid  on  the  steam 
chest  and  mark  the  place  for  the  next  bend  and  so  on 
until  the  four  corners  have  been  made,  after  which, 
saw  off  the  gasket  at  the  proper  length  so  that  the 
wires  will  butt  together  about  i- 16-inch  longer  than 
the  groove,  from  corner  to  corner. 

When  the  gasket  is  completed  it  should  be  driven 
into  the  groove  in  the  steam  chest  using  hard  wood 
blocks  to  hammer  on  to  prevent  scarring  the  face  of 
the  gasket.  When  the  gasket  is  in  the  groove,  see  that 
the  corners  are  firmly  in  position,  and  then  bend  down 
the  ends,  hammering  them  into  place,  also  the  inter- 
vening sections  between  the  ends  and  the  comers. 
This  will  make  a  joint  so  close  that  leakage  will  not 
occur  if  the  job  has  been  done  properly.  If  for  any 
reason  the  joint  is  imperfect,  a  little  calking,  on  the 
side  will  rectify  the  matter.  This  makes  a  gasket  that 
can  be  relied  upon  and  would  be  a  favorite  if  it  were 
used  more.  A.  C.  Struckfus. 


Substitute  For  a  Loose  Pulley. 

Editor  of  the  Engineers'  Review : 

I  have  in  my  plant  an  appliance  which  takes  the 
place  of  a  loose  pulley,  for  a  belt  that  is  not  much 


ROLLERS  AS  .V  SUBSTITLTE  FOR  .\  LOO.^E  PULLEY. 


used.     It  does  not  wear  by  friction  when  the  belt  is 
standing  as  is  the  case  with  a  loose  pulley. 

In  the  illustration  arc  shown  small  rollers  located 
near  the  flange  of  the  driving  pulley.  The  top  roller 
is  even  with  the  face  of  the  pulley  or  nearly  so, 
the  other  three  being  a  little  nearer  the  shaft,  the  lower 
one  being  the  nearest.  I  have  no  trouble  in  handling 
the  belt  by  hand,  ahliough  it  is  on  a  36-inch  wheel, 
running  315  revolutions  a  minute,  but  a  stick  is  better 
for  removing  a  large  belt.  The  rollers  on  the  device 
I  am  using  are  fastened  to  a  2  x  12-inch  joist  extend- 
ing from  the  floor  to  the  ceiling.  The  rollers  turn  on 
a  lag  or  wood  screws,  screwed  into  the  plank. 

C.  E.  Bowe. 


Bill  B.  Banger  Has  a  New  Experience. 

Editor  of  the  Engineers'  Review: 

Someone  with  a  befuddled  brain  said  some  time  or 
other,  that  if  a  man  wants  to  improve  his  condition  he 
should  read  and  take  notice  of  things.  Well  now  this 
may  all  be  true,  but  I  have  got  a  plugged  three-cent 
piece  that  says  it  won't  work  every  time. 

I  have  been  reading  the  Engineers'  Review,  as 
thorough  as  any  one  can,  ever  since  Bill  Jones  began 
sending  it  over  to  me  after  he  got  through  with  it,  in 
exchange  for  about  eight  hours  work  I  did  one  night 
trying  to  set  the  slide  valve  on  his  engine. 

The  things  that  have  struck  me  as  near  plump  be- 
tween the  eyes  as  anything,  are  the  letters  that  have 
been  telling  how  an  engineer  should  and  shouldn't  do 
work  in  his  engine  room.  I  read  these  letters,  but  I 
can't  say  that  Siey  profited  me  much,  and  I  will  tell 
you  why. 

In  the  town  where  I  just  moved  to,  you  can't  breathe 
if  you  don't  belong  to  the  union,  and  as  I  can't  be- 
long to  them  all  my  troubles  seem  to  be  rolling  up 
higher  and  higher  each  day.  Now  some  of  the  letters 
tell  us  that  when  an  engineer  ain't  busy  cussing  the 
fireman,  or  squirting  oil  on  to  his  engine,  he  ought  to 
be  busy  about  something  else,  in  order  to  earn  the  pin 
money  he  gets  on  pay  day.  This  was  a  kind  of  a 
knockout  blow  for  me,  as  I  have  always  been  in  the 
habit  of  kind  of  laying  around  and  taking  things  easy 
after  doing  the  things  that  were  absolutely  necessary, 
and  so  after  reading  these  letters  I  thought  I  should 
save  the  firm  about  17  cents  by  doing  a  little  job  of 
piping  myself,  and  right  here  is  where  I  struck  a 
snag  that  pretty  nigh  swamped  me. 

When  I  do  a  job  I  always  figure  on  doing  it  in  a 
first-class  way,  and  so,  before  I  touched  a  tool,  I  sat 
down  to  make  plans  of  the  piping  which  was  to  run 
about  19  feet  and  3  inches,  and  make  a  connection  with 
another  pipe.  I  had  hardly  got  my  pencil  and  paper 
ready  before  one  of  the  draftsmen  working  for  the 
firm  came  in  and  threatened  to  call  a  strike  if  I  didn't 
put  my  drafting  tools  away.  I  tried  to  explain  that  I 
just  wanted  to  draw  a  plan  for  personal  use,  but  that 
didn't  make  a  blame  bit  of  difference.  It  was  either 
have  a  draftsman  do  the  job,  have  a  strike,  or  do  the 
work  without  plans,  which  I  finally  decided  to  do. 

I  didn't  happen  to  have  a  pipe  vise  handy  in  the 
engine  room,  so  I  meandered  into  the  machine  shop, 
intending  to  clamp  the  pipe  in  the  vise,  and  cut  a 
thread  on  it  there.  I  hadn't  got  the  vise  opened  far 
enough  to  take  the  pipe,  before  a  fellow  wanted  to 
know  if  I  was  an  American  citizen.  I  told  him  I  was 
and  then  he  wanted  to  see  my  card.  I  asked  him  what 
in  tarnation  a  card  had  to  do  with  it,  and  he  said  I 
couldn't  use  that  vise  unless  I  had  one.  *     ' 

I  told  him  I  did  belong  to  the  union  as  I  had  been 
married  for  17  years,  but  he  said  that  wasn't  the  kind, 
so  I  had  to  get  out,  or  else  the  machinists  would  have 
gone  on  a  strike. 

Well,  I  finally  got  my  pipe  cut  off  and  threaded,  and 
then  I  found  that  a  hole  had  to  be  bored  through  a 
12-inch  wooden  post,  unless  I  made  a  bend  out  around 
it  which  is  not  good  engineering  practice.  If  that 
dinged  draftsman  had  let  me  made  my  plans,  I  would 
have  known  the  post  was  there,  but  as  he  didn't  I 
didn't  find  it  out  until  I  come  to  run  my  pipe  which, 
by  the  way,  was  only  ^^-inch  in  diameter. 

Well,  I  got  the  stepladder  and  had  the  hole  bored 
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lalf  way  through  the  post,  when  in  came  a 
J  delegate  of  the  carpenters'  union,  and  the 
tore  around  there  would  have  made  one  think 
earning  his  salary,  for  once, 
k  ahere,"  says  he,  "you'll  have  to  stop  that  kind 
do,  or  you  will  have  a  carpenter  strike  on  your 
n  this  shop." 

at's  the  matter,"  says  I,  in  a  surprised  tone  of 
ilthough  I  knew  mighty  well  what  was  coming. 
it's  a  carpenter's  job,"  says  he,  "and  we  are  all 
together  to  give  every  man  a  square  deal  and 
jrs." 

hat  so?"  says  I.  "I  suppose  you  figure  it  out 
be  a  square  deal  and  no  favors  to  make  me  go 
ase  around  and  find  a  carpenter  to  bore  a  J^- 
)le,  that  will  take  about  three  minutes  to  do  it, 
;n  soak  the  boss  for  an  hour  and  a  half  time 
ng  the  job?" 

0,"  says  he,  "and  what's  more,  that's  just  what 
got  to  do  or  there'll  be  trouble."  He  kindly 
:ered  to  find  a  carpenter,  and  while  he  was  gone 
ed  boring  the  hole. 


S  A  CARPE.\TER'S  JOB,"  SAYS  HE,  "AND  WE  ARE  ALL 
DED  TOGETHER  TO  GIVE  EVERY  MAN  A  SQUARE 
DEAL  AND  NO  FAVORS." 


5t  got  the  pipe  through  the  hole  and  was  dosing 
eads  with  red  lead  and  oil  when  a  fellow  came 
said:  "Say,  if  you  want  to  do  any  painting 
1  here  you  will  have  to  get  a  regular  painter 
it."  I  just  told  him  I  wasn't  painting,  that  I 
>ing  some  pipe  fitting,  but  he  said  it  didn't  make 
fference.  According  to  all  rules  and  usages  I 
.inting,  whether  it  was  pipe  fitting  or  something 
nd  if  I  didn't  quit,  things  would  come  to  a 
itill.  While  he  was  talking  I  just  gave  the  pipe 
le  of  twirls  and  gave  the  threads  all  the  red  lead 
anted,  and  then  lold  him  that  if  that  was  the  case, 
dn't  cause  any  trouble  to  anybody.  I  just  got 
-inch  pipe  all  connected  up  and  taking  things 
vhen  one  of  the  pipe  fitters  came  in  and  looked 
>f  disappointed    wlien  he  saw  I  wasn't    doing 

?■ 

ything  doing,  Bill,"  says  he?     "Xot  on  your 

>ays  I,  looking  as  innocent  as  a  four-weeks-old 

"It  don't  pay  to  do  anything  more  in  this 
than  you  have  to"  says  I  with  a  wink.    He 

to  that,  and  after  shuffling  around  from  one 
3  the  other  for  a  minute,  said,  "I  had  an  idea 


you  might  be  doing  something  a  little  out  of  your  line, 
and  thought  I  would  stop  in  and  give  you  a  gentle 
tip  that  every  man  is  to  have  a  square  deal  and  no 
favors  in  this  world."  Right  you  are,"  says  I,  "and 
if  that's  what  you  are  looking  for,  you  come  to  the 
right  place  to  get  um." 

That  job  of  piping  took  about  30  minutes  and  didn't 
cost  anything,  but  how  long  it  would  have  taken  and 
how  much  it  would  have  cost  no  one,  but  the  old  Nick 
himself  could  have  told  if  the  walking  delegate  and 
square-deal-and-no-favor  fellers  had  had  their  way. 

If  things  keep  on  the  way  they  have  begun,  I  am 
figuring  on  moving  back  to  Bangerville  again. 

Bill  B.  Banger. 


Electric  High  and  Low  Water  Alarms. 

Editor  of  the  Engineers'  Review : 

I  notice  on  page  18  of  the  July  issue  that  Scotty  tells 
us  how  to  equip  our  boilers  with  high  and  low  alarms 
of  the  electrical  type.  I  am  in  favor  of  high  and  low 
water  alarms,  but  I  would  draw  the  line  at  his  arrange- 
ment, although  it  may  work  satisfactorily  in  his  case. 
The  reason  for  so  doing  is  that  I  do  not  believe  it  is 
reliable,  and  is  therefore  a  source  of  danger.  We  all 
know  that  it  is  practically  impossible  to  pack  a  stuffing- 
box  so  that  it  will  be  steam  tight  without  more  or  less 
friction,  and  if  the  friction  is  so  little  as  not  to  count 
the  packing  is  pretty  sure  to  leak.  This  is  the  last 
thing  an  engineer  wishes  to  take  place  over  a  boiler, 
because  a  leak  will  cause  corrosion  of  the  plates.  Pro- 
viding that  Scotty's  alarm  can  be  packed  so  that  there 
is  no  friction,  and  at  the  same  time  no  leaks,  the  bat- 
tery is  an  objection  to  anything  which  is  of  such  vital 
importance  to  the  steam  plant  as  the  water  column. 

It  is  a  common  thing  for  dry  batteries  to  give  out, 
or  become  so  weak  that  they  are  useless,  while  with 
batteries  containing  a  solution  of  sal-ammoniac  the 
wires  connecting  one  to  the  other,  are  frequently  eaten 
off  and  the  circuit  broken.  Under  such  circumstances 
it  is  easy  to  see  that  the  electric  high  and  low  water 
alarm  would  be  useless.  For  my  part,  I  prefer  to  de- 
pend upon  either  the  old  reliable  water  column,  or  one 
of  the  later  types  of  safety  water  column,  which  are 
proving  their  usefulness  every  day. 

It  would  appear  from  the  letter  by  Mr.  Houser  on 
page  19  that  the  inspectors  of  our  insurance  companies 
are  of  considerable  more  importance  than  some  en- 
gineers who  have  had  but  little  experience  witli  them 
are  willing  to  give  them  credit  for.  After  reading 
the  report  which  he  has  given,  I  fail  to  see  how  any 
one  can  put  up  much  of  an  argument  to  the  contrary. 

The  boiler  setting  by  G.  M.  B.  on  the  same  page  has 
more  the  ear  marks  of  an  idiot  than  that  of  a 
mechanical  man.  Whoever  designed  the  battery  of 
boilers  certainly  had  bright  ideas.  I  don't  see  that 
it  will  take  very  much  argument  to  convince  any  one 
that  such  a  practice  is  altogether  wrong  and  has  not 
one  single  advantage  to  commend  it.       F.  B.  Davis. 


Another  Tank  Alarm. 

Editor  of  the  Engineers'  Review : 

To  firemen  or  engineers  who  have  trouble  with  their 
boiler  feed  tank  running  over,  the  following  plan  may 
be  used  to  good  advantage.  Let  A  in  the  illustration 
represent  a  tank.  I  made  a  box  B  about  2^  feet  long 
by  4  inches  wide,  to  nail  inside  the  tank  at  the  top. 
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I  then  made  a  wooden  float  C,  to  fit  loosely  in  the  box 
B,  and  on  top  of  this  float  I  tacked  a  piece  of  copper 
to  which  was  soldered  a  piece  of  wire  long  enough  to 
allow  the  float  to  rise  as  the  tank  fills.  I  then 
stretched  another  wire  across  the  top  of  the  box  B, 
and  ran  the  two  wires  to  a  bell  about  30  feet  away.  I 
used  a  common  electric  bell  and  three  cells  of  dry 
batteries. 

As  will  be  seen,  the  water  as  it  rises  in  the  tank 


.ALARM    FOR    FEEDWATER    TANK 

will  push  the  float  upward  until  it  strikes  the  wire  at 
the  top  of  the  box,  thereby  completing  the  circuit  and 
ringing  the  bell.  Of  course  a  switch  will  have  to  be 
used  to  cut  the  circuit  when  the  bell  is  ringing,  until 
the  water  in  the  tank  falls  enough  to  disconnect  the 
wires. 

If  the  copper  plate  on  the  float  is  kept  bright,  as  well 
as  the  wire  across  the  top  of  the  box,  the  bell  is  sure  to 
ring  and  will  be  found  very  handy.      Roger  Rucker. 


Theory  and  Practice. 

Editor  of  the  Engineers'  Review : 

Having  read  considerable  in  the  Review  concerning 
what  helps  to  make  a  good  engineer,  and  as  there  seems 
to  be  some  who  think  that  the  technical  man  is  of  no 
use  about  a  steam  plant  until  he  has  had  several  years' 
experience,  I  enclose  a  clipping  taken  from  the  Wis- 
consin Engineer  and  written  by  C.  H.  Williams,  which 
gives  one  instance  where  a  college  man  made  good 
and  did  not  seem  to  have  any  trouble  either  in  doing 
so.    The  article  reads  as  follows : 

"The  local  electric  plant  took  on  a  recent  graduate 
who  had  carried  on  considerable  practical  work  along 
the  line  of  analyzing  flue  gases  which  escape  from  the 
stacks  of  boilers. 

"His  first  work  with  the  company  was  along  this 
line,  with  the  hope  that  the  operation  of  the  station 
boilers  would  be  improved  and  their  efficiency  in- 
creased. To  best  obtain  these  results,  he  made  a  study 
first  of  the  men  who  were  at  that  time  handling  the 
work.  He  became  perfectly  familiar  with  the  methods 
of  which  they  were  making  use,  then  brought  them 
to  a  thorough  understanding  of  what  takes  place  with- 
in the  furnaces  when  the  fuel  burns. 

"After  this  had  been  accomplished  (which  took 
about  three  weeks),  he  introduced  an  Orsat  apparatus, 
and  after  explaining  its  working  to  the  men,  he  had 
them  use  it,  and  they  analyzed  the  gas.  The  tests  they 
made  at  first,  of  course,  were  crude,  but  they  made 
them  all  themselves,  and  they  saw  the  results  improve. 
By  this  time  the  men  were  thoroughly  alive  to  the 
interest  of  the  matter,  and  instead  of  considering  them- 
selves simply  tools  to  carry  out  the  work  of  some  one 
else,  they  were  engineers  doing  scientific  and  practical 
engineering  work  themselves. 

"A  keen  rivalry  was  established  among  the  operat- 


ors ;  they  were  working  for  results  and  obtained  them, 
because  they  knew  how  to  obtain  them.  The  results 
were,  that  for  the  year  following  this  work  the  fuel 
costs  decreased  6.8  per  cent  on  7,500  tons  of  coal  in 
a  year,  with  coal  at  that  time  costing  practically  $4  per 
ton ;  this  result  to  the  employing  company. 

"The  result  to  the  man  was  3iat  the  company  found 
that  they  needed  just  such  another  man  for  another 
place,  and  a  better  position  elsewhere  was  found,  and 
he  was  given  it." 

Some  may  say  that  the  above  is  only  one  case,  and 
that  it  is  no  proof  that  the  same  results  will  work 
out  with  others.  I  am  of  the  opinion  that  a  good  man 
will  never  have  to  himt  for  a  position  very  long  and 
that  if  he  is  up  to  date  there  will  always  be  a  place 
waiting  for  him.  There  is  enough  in  the  above  to 
warrant  a  little  thinking  on  the  part  of  the  eng^eers 
who  read  this  communication.  E.  F.  Wettstein. 


Not  AU  Glory. 


Editor  of  the  Engineers'  Review : 

Although  belonging  to  the  engineering  walk  in  life, 
I  cannot  justly  lay  claim  to  the  stationary  department 
of  the  profession,  being  in  the  locomotive  service. 
However,  I  receive  and  read  the  Review  regularly. 
Some  of  the  communications  which  are  published  sug- 
gest that  stationary  engineers  feel  their  lot  is  cast  m 
the  hardest  places  that  can  be  found,  and  the  object 
of  this  letter  is  to  give  them  a  few  ideas  of  what  Ae 
locomotive  engineer  and  fireman  can  expect  or  lode 
forward  to. 

He  must  start  as  in  every  other  walk  of  life  at  die 
lowest  rung  of  the  ladder,  either  in  the  position  of  a 
wiper,  helper  in  the  round  house,  or  firing  on  a  switch 
engine.  Sometimes  advancement  is  due  to  merit  alone, 
but  in  most  cases  he  awaits  his  turn  for  advance- 
ment. The  fireman  really  has  something  to  look  for- 
ward to  because  he  is  desirous  of  becoming  a  numing 
engineer.  The  engineer  of  course,  looks  forward  to 
the  time  when  he  shall  have  a  passenger  run  suited 
to  his  taste,  but  the  steps  from  fireman  to  passenger 
engineer  are  many  and  rough. 

When  a  wiper,  or  a  helper  gets  promoted  to  the 
position  of  fireman,  he  usually  finds  himself  bodced 
in  what  is  known  as  the  extra  list,  where  a  life  of  un- 
certainty begins.  He  may  come  in  from  a  run,  snatch 
a  few  hours'  sleep  and  be  sent  out  again  immediately. 
I  have  known  of  cases  where  a  fireman  would  not  be 
home  more  than  one  night  out  of  seven.  The  sta- 
tionary man  thinks  he  is  being  imposed  upon  if  he  has 
to  work  two  or  three  hours  overtime  in  a  month. 

In  four  or  five  years,  if  fortune  favors  the  fireman, 
he  may  get  a  regular  run  on  a  freight  when  his  ad- 
vancement will  be  slower  than  at  the  beginning.  Pro- 
vided he  is  fortunate  enough  to  be  appointed  engineer, 
he  finds  that  he  must  again  descend  and  begin  his 
climb  upward  which  in  time,  if  he  manages  to  escape 
accidents,  will  land  him  on  the  right  side  of  the  cab 
on  a  passenger  run. 

There  are  more  chances,  however,  that  he  will  not 
reach  this  position  than  there  are  that  he  will,  be- 
cause the  engineers  who  are  pulling  fast  trains  hold  on 
to  their  positions,  until  they  are  too  old  to  stand  the 
strain,  or  die  a  natural  death,  get  killed  in  an  accident, 
or  discharged  because  of  some  mishap.  The  latter 
probably  is  as  frequent  as  any  cause  for  an  engineer 
losing  his  position.     I  know  of  engineers  who  have 
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been  running  on  freights. for  years  who  are  living  in 
the  hope  of  getting  a  fast  passenger  run,  but  there 
is  no  more  chance  of  their  hope  ^ing  realized  than 
there  is  that  I  shall  become  the  President  of  the  United 
States. 

Stationary  engineers  who  read  this  will,  I  trust,  be 
convinced  that  their  occupation  is  not  the  most  hope- 
less or  disagreeable  work,  but  that  other  branches  of 
engineering  have  their  drawbacks  as  well. 

E.  P.  Conley. 


Kinks  and  Comments. 

Editor  of  the  Engineers'  Review  : 

On  page  19  of  the  February  issue,  W.  M.  H.  gives 
his  way  of  fixing  crankpin  brasses  which  have  become 
worn  which  is  very  good  where  one  is  so  situated  diat 
he  can  have  the  brasses  bored  out  to  fit  the  pin  after 
the  metal  has  been  poured. 

I  have  been  in  places  before  now,  where  we  were  not 
so  fortunate  as  to  have  a  lathe,  but  the  brasses  had  to 
be  rebabbitted  just  the  same.  To  accomplish  this,  we 
removed  the  brasses  and  took  the  old  metal  out  of  one 
side  of  the  bearing  and  then  connected  up  using  wood 
liners  of  suitable  thickness  to  hold  the  brasses  far 
enough  apart  to  get  the  proper  amount  of  metal  on 
that  side.  Having  done  this,  with  the  pin  resting 
upon  the  side  from  which  the  metal  has  not  yet  been 
removed,  we  filled  around  the  edges  with  clay  putty 
to  prevent  the  hot  metal  from  running  out ;  it  was  then 
ready  to  be  poured.  The  same  process  was  then  used 
for  the  other  side. 

The  object  in  removing  the  old  babbitt  from  only 
one  side  of  the  bearing  at  a  time,  is  to  preserve  the 
alignment,  as  well  as  to  keep  the  connecting-rod  as 
nearly  as  possible  the  same  length  as  formerly.  If  this 
is  not  done  the  box  will  invariably  require  boring  out. 
All  that  is  necessary  after  babbitting  is  to  cut  the  oil 
^ri-ooves,  smooth  up  slightly,  connect  up  and  all  is 
ready  to  go  ahead.  I  have  seen  this  method  used 
successfully  on  pins  up  to  6  inches  in  diameter. 

I  am  interested  in  the  letters  on  the  subjects  of 
refrigeration  and  kindred  industries  and  would  like  to 
-read  more  of  the  experiences  of  others  in  this  particu- 
lar line  of  work.  O.  Her. 


Pound  Detector. 


Editor  of  the  Engineers'  Review : 

Sometimes  it  is  very  difficult  to  locate  a  knock  in 
■an  engine  and  to  overcome  this  difficulty  I  have  used 
"the  following  method : 


t==^ 


TELEPHONE    TRANSMITTER    AND    RECEIVER    AS    A    POUND 
DETECTOR. 


A  telephone  transmitter  and  receiver  are  connected 
to  a  dry  battery  as  shown  in  the  illustration. 

When  the  receiver  is  placed  to  the  ear  and  the 
transmitter  against  different  parts  of  the  engine  the 
knock  can  be  easily  located.  It  is  very  interesting  to 
listen  to  the  noises  in  the  cylinder.  W.  M.  G. 


Tight  Belts. 

Editor  of  the  Engineers'  Review : 

It  would  probably  be  a  matter  of  considerable  sur- 
prise to  most  engineers,  if  they  were  to  m^e  experi- 
ments relative  to  the  effect  tight  belts  have  on  the 
coal  consumption  of  their  plant.  A  noted  feature  of 
the  average  manufacturing  plant  is  the  unnecessary 
tension  of  belts  which  not  only  absorbs  considerable 
power  that  should  be  utilized  in  doing  useful  work, 
but  shortens  the  life  of  the  belts  as  well,  let  alone  the 
heating  of  journals  and  melting  of  the  babbitt  in  them. 
Another  bad  feature  of  tight  belts  is  that  no  shaft  can 
remain  long  in  line  where  the  belts  are  run  needlessly 
tight  which  results  in  extra  coal  burned,  besides  the 
excessive  wear  and  tear  on  the  plant. 

If  the  tension  of  the  belt  were  decreased  and  the 
diameter  of  the  pulleys,  or  the  width  of  the  belt  in- 
creased, it  would  be  much  more  effectual  and  satis- 
factory than  to  run  them  too  tight.  In  one  plant  where 
I  am  well  acquainted,  the  friction  and  losses  in  the  out- 
put amounts  to  25  per  cent,  which  is  altogether  tfao 
much. 

A  few  simple  rules,  if  adhered  to,  will  alleviate  this 
matter  to  a  considerable  extent.  The  driving  pulley 
on  line  shafts  should  be  placed  as  near  the  center  of 
the  work  as  possible,  and  whether  it  is  convenient  to 
locate  the  driving  pulley  at  or  near  the  center  of  the 
work  or  not,  it  is  desirable  in  all  cases  to  have  a  bear- 
ing on  both  sides  of  the  pulley  not  over  4  feet  apart, 
depending  upon  the  size  of  the  shaft  to  receive  the 
pull  of  the  belts. 

The  observing  person  will  have  noted  that  narrow 
belts  are  the  ones  usually  run  very  tight,  owing  to 
the  extra  duty  required  of  them  in  proportion  to  Sieir 
strength. 

No  infallible  rule  can  be  given  which  will  give  the 
same  result  or  efficiency  in  all  cases  regarding  belts 
because  there  are  so  many  circumstances  and  condi- 
tions which  influence  the  driving  power  and  the  satis- 
factory working  of  the  belts.  To  get  the  best  results 
the  ordinary  individual  must  depend  on  common  sense 
and  the  circumstances  existing,  in  producing  details 
and  dimensions  to  meet  his  requirements. 

Arthur  E.  Ludlow. 


Soot  as  a  Nonconductor. 

Editor  of  the  Engineers'  Review : 

The  question  of  soot  as  a  nonconductor  of  heat, 
which  is  being  discussed  by  Motor  and  F.  B.  Douis, 
is  not  one  on  which  very  much  data  is  available.  Just 
how  much  heat  is  lost  due  to  soot  in  the  tubes,  depends 
upon  the  thickness  of  the  soot,  and  the  number  of  the 
tubes.  The  information  we  have  regarding  this  ques- 
tion is  not  reliable,  and  in  fact,  there  never  has  been 
any  experimenting  to  find  the  loss  from  soot  that  I 
am  aware  of.  There  will  doubtless  be  a  difference  in 
losses  from  soot,  from  different  kinds  of  fuel  and 
different  thicknesses. 

We  know  however,  that  there  must  be  a  loss  because 
soot  is  a  good  nonconductor  of  heat.  This  can  be 
proven  if  one  doubts,  by  placing  the  hand  on  the  head 
of  the  boiler  when  it  is  covered  with  soot  and  again 
after  cleaning  the  soot  off.  The  difference  will  be 
so  marked  that  there  will  not  be  any  doubt  in  the  mind 
of  the  skeptic  after  the  trial. 

Allowing  soot  to  accumulate  in  the  tubes  of  a  boiler 
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is  the  same  as  reducing  the  area  of  the  tubes.  Experi- 
ments along  this  line  have  proven  that  although  the 
area  of  the  tubes  has  been  reduced,  in  some  cases  J4> 
there  was  no  noticeable  difference  in  the  weight  of 
steam  evaporated,  but  it  is  evident  that  the  coal  con- 
sumption would  be  increased  and  therefore  the  effi- 
ciency of  the  boiler  would  be  decreased.  If  the  fires 
are  forced  harder  to  obtain  the  necessary  heat  to 
evaporate  a  certain  amount  of  water,  it  is  evident  that 
the  flue  gases  arc  entering  the  stack  at  a  higher  tem- 
perature than  they  should.  The  temperature  of  flue 
gases  should  not  be  above  600  degrees  and  500  is 
better.  If  a  temperature  above  600  is  obtained,  it  is 
certain  that  there  are  heat  units  going  up  the  stack 
which  should  be  transformed  into  useful  work. 

Whether  the  sides,  top  or  bottom  are  the  best  parts 
of  a  tube  to  transmit  heat  to  the  water  matters  little. 
There  is  only  one  thing  to  do  regarding  the  matter, 
and  that  is  to  keep  the  tubes  clean,  by  cleaning  them  at 
least  once  a  day,  by  whatever  the  method  is  used  in  the 
plant.  If  this  is  done  there  will  be  but  little  use  in 
discussing  the  question  as  to  how  much  of  the  tube 
surfaces  arc  effectual.  W.  Deming. 


How  the  Hole  Was  Covered. 

Editor  of  the  En:jineers'  Review : 

In  the  plant  where  I  work  we  have  three  hoisting 
drums  and  as  the  rope  is  running  in  and  out  of  the 
building  all  day  and  night,  it  makes  it  disagreeable  for 
the  engineer,  when  the  weather  is  cold  outside,  as  it  is 
necessary  to  have  an  opening  of  at  least  i  foot  wide 
by  3  feet  long.  Sometimes  when  the  weather  was  bad 
or  blowing  much  snow,  I  would  have  a  bag  or  burlap 
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SLIDING   BOARD  0VP:R  THE  IIOI.E. 

over  the  hole,  but  this  would  very  soon  wear  out.  So 
I  finally  hit  on  the  following  scheme:  I  took  a  piece 
of  board  about  12  inches  long  and  8  inches  wide.  In 
this  I  cut  a  hole  just  large  enough  for  an  i^  inch 
rope.  Then  I  made  a  slide  E  and  F,  for  this  board  to 
slide  in.  On  each  end  of  the  slide  I  had  two  rollers  G 
and  H,  hung  on  brackets  and  fast  to  the  top  of  the 
rollers  were  spools  to  wind  the  cord  as  shown.  Then 
'I  got  a  piece  of  duck  canvas  which  I  wound  around 
the  rollers  five  or  six  times  and  tacked  it  to  the  slide 
board  D,  so  that  when  the  drum  began  to  hoist,  the 
slide  board  would  give  motion  to  the  canvas  and  the 
weights  attached  to  the  rollers  would  either  go  up  or 
down  and  wind  or  unwind  the  canvas  as  desired.  R 
is  the  rope  going  from  hoist  drum  out  doors. 

W.  E.  S. 


Steam  Plant  Data. 

Editor  of  the  Engineers'  Review : 

I  have  seen  several  records  of  late  applying  to  the 
engine  and  fireroom  which   are  all  right  and   serve 


their  purpose  as  was  intended.  I  have  not,  however, 
seen  anything  along  the  nature  of  the  one  I  have  hung 
up  in  my  engine  room  which  is  not  exactly  a  record, 
but  it  is  more  in  the  nature  of  a  table  of  information 
regarding  the  various  apparatus  in  the  plant. 

It  is  sometimes  embarrassing  to  have  someone  step 
in  and  ask  the  dimension  of  some  particular  thing  and 
not  be  able  to  give  the  desired  information.  If  a 
record  is  made  as  shown,  an  engineer  will  be  able  to 
give  all  the  information  regarding  details  of  his  plant 
that  he  will  likely  be  asked.  For  instance  in  the  record 
it  will  be  seen  that  there  are  two  boilers  and  at  a 
glance  it  shows  the  diameter,  length  of  shell  of  the 
boilers,  diameter  and  length  of  the  tubes,  also  the  num- 
ber, rows  of  rivets,  kind  of  joint,  percentage  of 
strength,  safe  working  pressure  figured  with  a  safety 


Boilers. 

No.    I. 

No.  2. 

Diameter  of  boilers 

60  inches  

72  inches. 

Length   of   shell 

16  feet   

16  feet. 

Diameter  of  tubes 

?,  inches  

3  inches. 

Length  of  tubes 

IS  feet   

IS  feet. 

Number  of  tubes 

67  

102. 

Rows  of  rivets 

Double    riveted . 

Double  riveted. 

Horizontal  seams   

Double  straps. 

Thickness  of  plate 

■>8  inch  

7-16  inch. 

Kind   of  joint 

Lap    

Butt. 

Percentage   of   strength. 

68.79  per  cent.. 

85.8  per  cent 

Safe    working    pressure. 

safety  factor  of  5 

98.48  pounds  . . . 

115  pounds. 

Kind  of  metal 

Steel    

Steel 

Heating  surface,  tubes.. 

841.9  sq.  ft 

1,281.8  sq.  ft. 

Heating  surface,   shell. . 

167.6  sq.   ft 

201.1  sq.  ft 

Grate  area    

.U6  sq.  ft 

49.9  «!•  ft. 

Type  of  safety  valve 

Ball  ^nd  lever. . 

Pop  valve. 

Diameter  of  safetv  valve 

A%  inches  

454  inches. 

Area  of  safetv  valve.... 

16.8  inches   .... 

IS.9  inches. 

Engines. 

No.  1. 

No.  2. 

Type   

Corliss    

Slide  valve. 

Dimension  of  cylinder.. 

14x36  inches  . . . 

8x10  inches. 

Speed    

85  rev 

32s  rev. 

Diameter  of  flywheel . . . 

10  feet   

48  inches. 

Width  of  flywheel 

19  inches  

9  inches. 

Size  of  shaft 

8  inches  

4  inches. 

Diameter    steam   pipe... 

i'/i  inches  

2Yi  inches. 

Diameter  exhaust  pipe.. 

5  inches  

3  inches. 

Condensing  or  non-con- 

densing   

Condensing  

Non-condensing. 

Average  load,  H  cut-off. 

100  H.  P 

32  H.  P. 

factor  of  5,  kind  of  metal  the  boiler  is  made  of,  grate 
surface,  heating  surface,  kind  of  safety  valve  and 
its  dimensions,  etc.  Data  regarding  the  engine  is 
also  given.  Pump  data  and  other  information  that 
would  be  of  interest  to  have  is  not  included  in  this 
record. 

When  this  is  arranged  in  neat  form  and  hung  upon 
the  wall  in  a  suitable  frame  it  is  possible  for  any  one 
to  read,  at  any  time,  such  information  as  they  might 
desire  regarding  the  plant.  Another  thing,  it  also 
shows  that  the  engineer  knows  what  there  is  in  the 
plant. 

Another  detail  that  should  claim  the  attention  of 
the  engineer  is  small  steam  leaks.  It  is  no  uncommon 
thing  to  hear  engineers  say  they  have  hard  work  to 
keep  up  the  required  amount  of  steam,  and  this  is 
doubtless  so  in  many  cases,  but  I  will  venture  to  say 
there  would  be  less  diflSculty  along  this  line  if  they 
paid  more  attention  to  leaky  valves  and  joints  in  the 
steam  pipes. 

I  remember  an  instance  where  the  plant  was  piped 
with  a  system  of  heating  which  allowed  either  live  or 
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t  steam  to  be  used.  The  valves  regulating  the 
were  in  the  engine  room  and  connected  with 
ipples  to  the  logs.  Some  of  the  valves  were  so 
that  it  was  impossible  to  remove  the  valve 
with  the  ordinary  wrenches.  These  valves 
illy  got  to  leaking  and  in  winter  time  the  engi- 
hen  leaving  at  night  would  fill  his  boiler  a  good 
three  gages,  but  in  the  morning  he  would 
nly  about  one  gage  left.  He  seemed  at  a  loss 
;rstand  where  his  water  was  going  to.  It  was 
1  case  of  losing  three  gages  of  water  during 
;ht  because  the  valves  were  not  tight.  This 
3ss  of  water  went  on  from  the  time  the  steam 
ut  off  in  the  spring  until  it  was  turned  on  again 
fall.  It  is  hard  to  tell  what  these  leaky  valves 
e  firm,  but  it  was  considerable  in  the  course  of 

nother  plant  the  engineer  was  forced  to  help 
man  keep  up  steam,  as  one  man  could  not  do 
often  the  steam  got  down  so  low  that  the  en- 
v'ould  not  cutoflF  at  all.  He  could  not  see  that 
;pent  a  little  extra  time  fixing  up  valves,  of 
there  were  a  large  number,  that  there  would  be 
i  of  his  going  to  the  fireroom,  as  the  fireman 
have  had  no  difficulty  in  keeping  up  steam  and 
•ould  soon  be  a  difference  in  the  coal  bill, 
leakv  valve  does  not  make  such  a  great  differ- 
iit  when  it  comes  to  a  large  number,  each  leak- 
ttle,  it  can  easily  be  seen  where  part  of  the  coal 

• 

t  here  comes  in  the  question  of  closing  valves 
seems  to  be  attracting  attention  just  now  in 
lagazine.  A  great  many  eneineers  seem  to 
•hen  they  shut  a  valve  it  must  be  screwed  down 
t  as  they  are  capable  of  screwino'  it.  In  some 
it  is  throusrh  ignorance  and  in  others,  ac- 
r    to    your    columns,    it    is    because    the    en- 

firmly  believe  in  the  practice.  I  think  in  many 
'alves  are  spoiled  because  the  engineer  has  con- 

a  habit  of  using  a  wrench  on  valves  that  leak 
my  new  valves  have  started  to  leak  because 
le  of  this  kind.  I  maintain  that  a  valve  should 
:  onlv  hard  enouph  to  brine  the  disk  firmlv  to 
t,  and  I  also  believe  a  valve  should  be  con- 
so  as  to  shut  against  the  pressurf*. 

F.  Wheeler. 


An  Oil  Catastrophe. 


of  the  Engineers'  Review : 
/.  Raynor's  contribution,  "Way  to  Empty  an 
•rel,"  in  a  late  issue,  calls  to  mind  a  laughable 
nee,  which  happened  to  my  "side  partner"  a 
of  years  ago.  "Billie's"  indicator  was  the  best 
uld  be  bought.  No  other  instrument  could 
is  in  accuracy.  He  always  used  a  pantograph. 
:r  reducing  motion  was  nearly  so  perfect.  His 
r  had  the  best  face  on  it  of  any  hammer  ever 
out  of  the  shop.  The  handle  set  just  a  little 
:han  any  other  handle  that  was  ever  put  in. 
le  it  himself. 
'  Billie"  had  heard  some  one  talking  about 
oil  out  of  a  barrel  by  air  pressure,  and  "Billie" 
Dgressive.  It  was  in  the  winter  time,  and  we 
;ing  a  dark  heavy  grade  cylinder  oil,  which  had 
mptied  from  the  barrel  into  a  tank  in  the  cor- 
;he  compressor  room. 
Dii  was  cold,  and  as  "Billie"  was  in  a  hurry,  he 


bored  a  hole  in  the  head  of  the  barrel,  and  inserted  a 
^-inch  pipe,  on  one  end  of  which  was  a  i-inch  bush- 
ing, which  he  screwed  firmly  into  the  hole,  the  pipe 
running  nearly  to  the  bottom  of  the  barrel.  A  nipple 
in  the  top  of  the  bushing  made  a  connection  for  his 
air  hose.  Another  hole  was  bored  in  the  head  and 
fitted  with  another  nipple  and  a  short  piece  of  rubber 
hose  running  over  into  the  tank  to  deliver  the  oil. 

Connecting  his  air  hose  to  the  barrel  and  to  a  con- 
nection on  the  air  line,  "Billie"  turned  on  a  little  air 
at  90  pounds  pressure  and  run  back  to  the  barrel  to 
watch  the  oil  run  out.  He  got  there  just  in  time  to 
save  a  piece  of  the  head  from  breaking  a  window,  and 
to  receive  a  part  of  over  J4  of  a  barrel  of  thick  oil/ 
in  his  face.  As  his  shirts  we're  opened  in  front  and 
at  the  top,  a  gallon  or  two  struck  him  in  the  neck  and 
ran  down  inside,  both  front  and  back.  A  wiper  heard 
the  explosion,  when  the  head  let  loose,  and  shut  off 
the  air,  but  not  before  "Billie"  was  well  saturated.  A 
large  600  horsepower  electric  motor  near  by  had  re- 
ceived a  liberal  coating,  while  the  floor  and  walls  for 
10  feet  around  were  a  sight. 

When  "Billie"  was  inclined  to  be  a  little  boastful  in 
his  stories  thereafter,  if  one  would  ask  him  what  he 
thought  about  emptying  oil  barrels  with  air,  he  would 
promptly  find  some  thing  to  occupy  his  attention  in 
another  part  of  the  room.  W.  A.  H. 

[Will  the  writer  of  the  above  letter  please  forward 
his  name  and  address. — Editor.] 


A  Feedwater  Heater. 

Editor  of  the  Engineers'  Review : 

The  illustration  represents  a  combined  closed  and 
open  heater.  A  is  a  low  pressure  safety  valve,  set  to 
open  at  about  4  pounds  gage  pressure.  B  is  a  com- 
pound or  soda  feeder.  As  will  be  seen  the  exhaust 
pipe  C,  connecting  to  the  sewer,  also  answers  as  an 


COMBIXEU   CLOSED   AND   d'EX    HEATER. 

overflow,  and  will  carry  away  much  of  the  cylinder  oil 
coming  from  the  engine.  In  many  cases  it  is  not  ad- 
visable to  connect  the  drips  and  exhaust  to  a  sewer, 
but  in  this  case  it  was  all  right  as  the  conditions  ex- 
isting were  favorable. 

The  exhaust  pipe  D,  from  the  engine  enters  the 
heater  E,  and  connects  to  the  tank  as  shown.  The 
pump  is  piped  from  the  tank  by  means  of  the  pipe  at 
the  bottom  of  the  larger  heater.        Jas.  E.  Noble. 
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SHOULD  FIREMEN  BE  LICENSED? 

At  the  Ohio  state  convention  of  the  N.  A.  S.  E.  a 
petition  was  presented  by  the  engineers  of  Cincinnati, 
asking  the  convention  to  take  some  action  to  prevent 
the  passage  of  the  license  law  that  the  firemen  are  try- 
ing to  put  through. 

The  only  reason  for  such  a  request  seemed  to  be  a 
fear  that  if  firemen  were  licensed,  the  control  of  boilers 
and  auxiliaries  would  be  taken  from  the  engineers  and 


that  trouble  would  result  from  dividing  the  responsi- 
bility. 

We  think  such  a  position  is  untenable  and  that  the 
fears  expressed  are  groundless.  No  sane  man  would 
hire  an  engineer  to  run  his  power  plant  and  at  the 
same  time  make  another  person  responsible  for  4e 
boilers. 

In  Massachusetts  a  law  of  this  kind  exists  and  is 
rigidly  enforced  and  we  have  never  heard  of  such  a 
complaint.  On  the  other  hand  such  a  law  has  many  ad- 
vantages. It  will  increase  public  safety.  It  will  com- 
pel every  fireman  who  takes  the  examination  to  pro- 
cure a  certain  amount  of  education.  It  will  ease  the 
mind  of  the  engineer  to  know  that  a  competent  person 
has  charge  of  the  boilers.  It  will  increase  the  efficiency 
of  the  steam  plant  and  reduce  the  operating  expense?. 

As  it  is  at  present,  any  man  can  fire  a  boiler  if  he 
is  willing  to  deceive  the  man  who  hires  him.  No  one 
can  deny  that  a  person  ignorant  of  the  principles  of 
steam  engineering  is  a  menace  to  public  safety  when 
placed  in  charge  of  boilers. 

In  our  opinion  a  law  compelling  a  fireman  to 
pass  an  examination  before  permitting  him  to  operate 
boilers  is  a  good  one  and  every  engineer  should,  as  a 
good  citizen  and  advocate  of  the  progress  of  engi- 
neering, indorse  it. 

WHAT'S  THE  MATTER  WITH  THE  NAVY? 

The  discreditable  boiler  explosion  on  the  U.  S. 
Gunboat  Bennington  merely  accentuates  the  fact, 
well  known  among  technical  men,  that  our  navy  is 
weak  in  engineering — an  indictment  that,  we  fancy, 
could  be  more  serious  in  one  respect  only,  t.  e.,  that  it 
should  be  found  lacking  in  patriotism.  Our  naval 
engineers  are  not  inferior  to  those  of  other  countries 
in  calibre  and  experience,  nor,  considering  their  op- 
portunities, in  technical  training.  It  is  doubtful 
whether  under  the  conditions  obtaining  with  us  any 
nation  whose  mechanicians  and  engineers  are  not 
greater  in  resourcefulness — which  without  boasting 
we  may  fairly  claim  does  not  exist — could  do  as  well. 
The  fact  is,  we  are  suffering  from  a  shortage,  an  in- 
creasing shortage,  of  engineers.  The  Squires  law 
consolidating  the  line  and  the  staff,  which  it  was  hoped 
would  induce  more  cadets  to  prepare  for  engineering 
duty,  has  not  fulfilled  the  expectations  of  its  advo- 
cates ;  at  least  it  has  not  noticeably  improved  the  sit- 
uation. The  prospect  is  an)rthing  but  reassuring,  for 
the  increase  of  our  warships  is  at  a  rapid  rate,  where- 
as the  addition  of  men  competent  to  take  full  charge 
of  their  machinery  is  very  slow,  often  a  vanishing 
quantity.  Surely,  to  borrow  the  thought  of  our  ex- 
president,  that  which  confronts  us  is  nothing  metaphy- 
sical, but  a  concrete,  hard-as-granite  fact,  and  a  mighty 
serious  one. 

It  is  believed  by  certain  philosophers  that  the  want 
of  opportunity  to  do  great  things  is  all  that  the  aver- 
age man  lacks  to  attain  fame  .  Whether  Mr.  Bona- 
parte, the  newly  chosen  secretary  of  the  navy,  is  of 
that  school  of  opinion,  we  do  not  know,  though  we 
doubt  it,  but  whatever  his  views  of  opportunity  in 
the  abstract  it  cannot  be  gainsaid  that  bigger  tasks 
than  those  looming  before  him,  tasks  of  great  and  far- 
reaching  importance,  have  invited  to  a  trial  of  skill 
few  architects  of  government  departments.  Can  he 
match  them  in  size?  We  hope  so,  some  of  them  at 
least. 
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What  are  some  of  these  tasks?  may  be  asked.  To 
our  mind  the  chief  one  is  to  reorganize  out  of  exist- 
ence the  anachronisms  of  our  naval  administration, 
and  to  stop  the  domination  of  the  navy  by  its  least 
important  and  constantly  diminishing  side.  In  the 
opinion  of  its  most  influential  personnel,  shown  by 
practice  and  precept,  mechanical  engineering  is  still 
a  distinctly  subordinate  science  in  the  conduct  of  the 
modern  navy.  In  the  evolution,  leading  on  to  revolu- 
tion, of  the  ways  and  means  of  living  and  of  the  views 
of  life  which  began  with  the  coterie  of  mechanics 
who,  lead  by  the  brilliant  Watt,  gave  to  the  world  the 
steam  engine,  no  idea  based  on  tradition,  no  system 
supplanted  by  invention,  has  fought  harder  against 
inevitable  doom  than  the  regime  of  the  U.  S.  Navy, 
that  obtained  when  it  was  a  sailing  fleet,  before  any 
other  than  wind  propulsion  was  known  or  considered 
practical.  This  spirit  emulated  the  defects  instead 
of  the  merits  of  the  navy's  peerless  founder,  John 
Paul  Jones,  and  placed  the  brand  of  menial  upon 
every  man  whose  duty  called  him  below  decks.  This 
resistance  to  mechanism,  engineering  and  engineers 
has  been  as  stubborn  and  persistent  as  the  resistance 
of  monarchical  absolutism  in  Europe  to  modern  forms 
of  government.  Such  a  spirit  renders  uncomfortable 
the  position  of  the  engineer,  the  result  being  avoidance 
of  engineering  studies  and  duties  by  cadets.  Our  navy 
presents  the  anomaly  of  floating  machine  shops  ope- 
rated and  controlled  by  the  office  force  who  despise 
wheels  and  steam  and  grease.  Seamanship,  navigation, 
ordnance — ^these  sciences  as  adjuncts  to  the  beau  and 
hob-nobbing  arts,  which  with  many  come  first,  the 
average  naval  officer  loves,  and  apparently  these  alone. 
They  agree  better  with  the  combination  of  dandy  and 
dignity,  of  kid  G:loves  and  gold  lace,  that  is  the  ideal 
of  too  many. 

The  naval  men's  dislike  of.  and  passive  resistance  to 
the  encroachment  of  engineering  with  all  it  implies,  are 
at  once  pathetic  and  exasperating.  Old  and  dear  tra- 
ditions are  of  course  tenacious.  But  it  is  time  we 
recognized  in  the  common  sense  way  of  Americans  the 
facts  of  modem  life.  The  sail,  the  argosy  and  the 
armada  of  poetry  and  song  are  of  the  past.  Civiliza- 
tion, comfort,  the  placing  of  human  burdens  on  organ- 
ized iron,  vitalized  and  made  stronger  than  the  mythical 
gods  by  heat  and  water,  are  not  these  of  more  benefit 
to  maidcind  than  the  preservation  of  the  obsolete  and 
of  memories  of  the  past?  This  is  a  mechanical  age. 
Each  succeeding  age  will  be  more  mechanical.  It  is 
time  we  woke  up.  Mr.  Bonaparte  should  bend  himself 
to  securing  the  enactment  of  laws  that  will  modernize 
the  navy.  The  naval  academy  needs  a  million  dollars 
or  more  for  procuring  modern  facilities  for  the  in- 
struction of  cadets  in  engineering  science,  and  it  needs 
even  more  a  new  faculty  of  mechanical  engineers. 
The  only  way  open  at  present  to  get  competent  men 
for  our  new  ships  is  to  take  them  from  our  technical 
schools.  But  no  engineer  of  brains  will  long  endure 
in  our  naval  service  the  financial  loss  and  the  snobbery 
he  must  needs  put  up  with.  Congress  should  speedily 
empower  the  secretary  of  the  navy  to  elevate  to  the 
line,  with  every  privilege  of  an  Annapolis  graduate, 
the  men  necessary  to  supply  our  new  ships,  on  the 
stocks  and  authorized  by  Congress,  with  competent 
engineers.     There  are  plenty  of  them  in  the  country. 

.\nother  thing  the  matter  with  the  navy  is  no  less 
intrenched.  That  is,  its  political  pull.  No  secretary 
since  the  days  of  Gideon  Wells  has  been  strong  enough 


to  break  the  grip  of  naval  officers  on  members  of  Con- 
gress. The  Army  and  Navy  Journal  has  recently 
spoken  out  strong  and  plain  on  this  subject.  Until 
Congress  lends  ear  to  the  secretary  of  the  navy  instead 
of  to  the  junta  of  naval  men  in  Washington  things  will 
go  from  bad  to  worse.  To  get  at  the  facts  primarily 
responsible  for  all  blundering  in  the  navy,  and  es- 
pecially to  apply  a  remedy,  may  be  set  down  as  impos- 
sible while  the  pull  that  has  kept  matters  in  line  pretty 
much  as  the  admirals  and  captains  wished  for  a  gen- 
eration, still  has  behind  it  the  old  time  pressure. 

The  report  made  to  Washington  as  summarized  in 
a  newspaper  dispatch  will  be  that  the  crown  sheet 
of  boiler  B  which  so  suddenly  gave  way  was  weak. 
This  means  that  the  stay  bolts  were  corroded  until 
they  could  not  withstand  the  strain.  A  denial  that 
too  high  a  pressure  was  carried  is  attributed  to  the 
report.  It  matters  not  whether  the  disaster  be  con- 
sidered the  result  of  insufficient  tensile  strength,  or  ex- 
cess of  stress  opposed  to  it. 

Their  findings  exonerate  the  unfortunates  in  charge 
at  the  time  of  the  failure,  but  confirm  our  opinion  of 
the  first  and  real  cause — the  contempt  in  which  en- 
gineering duty  is  held  in  the  navy. 

Further,  the  servility  required  of  enlisted  men  and 
non-commissioned  officers  drives  from  the  service  self- 
respecting  Americans.  They  are  treated  as  less  than 
human. 

The  proudest  captain  of  industry  would  not  attempt 
to  degrade  his  humblest  workman  as  the  midship- 
man fresh  from  tiie  academy  degrades  the  common 
sailor  by  his  attitude. 

We  can  not  dwell  longer  on  the  subject,  but  if  the 
explosion  at  San  Diego  wakes  up  Congress,  the  sixty 
martyrs  to  Russianism  in  the  navy  may  not  have  died 
in  vain. 


SHORTAGE  OF  ENGINEERS  IN  THE  NAVY. 

Rear  Admiral  Charles  W.  Rae,  engineer-in-chief  of 
the  navy  department,  points  to  a  rather  serious  con- 
dition of  affairs  in  his  annual  report.  He  practically 
admits  that  the  supply  of  engineers  is  so  inadequate 
that  it  is  impossible  to  keep  ships  in  commission  and 
at  the  same  time  find  enough  men  who  are  competent 
to  take  charge  of  the  shore  establishments.  The  per- 
sonnel bill  is  practically  admitted  to  be  a  failure.  The 
engine  room  is  not  in  favor.  While  it  is  essential  that 
at  least  10  per  cent  of  the  officers  should  perform  en- 
gineering duties  exclusively,  not  5  per  cent  are  avail- 
able. Engineers  are  lacking  for  nearly  every  ship  al- 
ready afloat,  to  say  nothing  of  those  that  are  now 
building.  The  experiment  of  relying  upon  volunteers 
for  the  engine  room  appears  to  have  been  a  complete 
failure.  While  Admiral  Rae  does  not  say  so  in  so 
many  words,  he  nevertheless  recommends  compulsory 
service  in  this  department.  It  will  scarcely  be  crediated, 
but  it  is  none  the  less  true  that  the  number  of  en- 
gineer officers  borne  for  service  on  the  books  is  only 
66,  consisting  of  eight  captains,  14  commanders  and  44 
lieutenant  commanders.  There  are  now  no  officers  be- 
low this  rank  home  for  eneineering  duty  only.  The  en- 
gineering departments  of  the  majority  of  the  vessels  of 
the  United  States  navy  exclusive  of  the  heavier  vessels 
are  in  charge  of  young  line  officers  or  of  warrant  ma- 
chinists. It  is  probably  practical  in  time  of  peace  to  get 
along  with  this  small  engineering  staff,  but  in  time  of 
war  a  lar.cre  and  efficient  staff  is  absolutely  essential  to 
the  proper  management  of  a  ship. — Exchange. 
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In  thl«  <l»i/«rtni'nt  ttwtUjn*  r'/tK^ntint  •tmm  «jfiiieeTtii«  opf  pncti- 
cal  n«lar<r  •O'l  '>(  »  iciieral  int>-T»»t  will  U  «ii»wrTT<l. 

T1i»  Mm'  •ii'l  •'I'lr'M  of  th*  wrifr  mail  vvimi^aT  3""t>^»»v™' 
But  iicc«M*rily  for  publkatkm.    We  mu.t  know  the  nunc  of  the  qocMioa. 


' "  Notice. 

()n  \>'AH<:  23  of  the  July  i'-sur;  api>ear<fd  several  illus- 
trations of  pipe  rollers  an'l  brackets.  W'c  wish  to  state 
that  th^y  arc  jjatcnte'l  and  ran  only  be  obtained  from 
the  manufacturers.     Ivlilor. 


Wc  wf.iiM  like  the  address  of  William  S.  Trafattcr, 
as  wc  wish  to  communicate  with  him.     (Kditor.j 


(44.3J  J.  15.  II.,  Lykens,  I'a.  Q.— "Of  what  prop- 
erties is  graphite  com|j<iSed  and  what  is  there  about  it 
that  cools  wlure  (graphite  aiul  cylinder  oil  Ijoth  com- 
bined will  luH?"  A.--  fira|)hitc  comes  chiefly  from  the 
island  of  (  eyloii.  ('eylfni  (graphite  is  so  pure  that  for 
the  jMirj^jsc  of  crnciblc  manufacture,  for  which  it  is 
•chiefly  used,  it  rcfjuires  only  proper  grinding  and 
scrceiiin;;.  The  Ticonderof^a  graphite,  used  as  a 
lubricant,  is  a  Hake  graphite  disseminated  through  a 
<|uart/  gaiigue.  The  rock  is  cru.shed  and  the  gangue 
anrl  gra])liite  separated  by  mechanical  and  water  pro- 
cesses. (  hciiiitaliy  urapliite  is  a  carbon.  The  reason 
why  uraphile  will  cool  a  Ix-aring  or  crankpin  is  be- 
cause it  In  a  uniiij  inbricaiit  and  prevents  friction  which 
is  the  (■aiisc  .if  all  healing. 

(.(Ml  \.  I".  K.,  .Santa  K..sa,  Cal.  Q.— "Will  you 
kiiidiv  ])nl>lisli  tin-  sohition  of  the  following:  A  jet 
(•(iiidciiscr  riiiivis  22  jxnuids  of  e.xh.aust  steam  at  3.5 
poniiils  al)s<>lnte  |iiessuic.  The  cooling  water  enters 
the  coiiiliiisir  at  jH  degrees  I".  ll(jw  m.iny  pounds 
of  water  are  re<|iiive<l  jier  hour  if  the  temperature  of 
Ihe  coniieiix"!  steam  is  130  degrees  T.?"  A. — ^The 
water  r<i|niri<l  l>v  a  eniideiiser  is  calculated  by  the  fol- 
lowing fciniml,! : 

//     /,      M 
/,     /. 

Wlieie  /,  tile  teiii]>etatnre  of  departing  condensing 
water. 

t.;  tlio  tenii>eiature  of  the  entering  condensing 
water. 

//  Tiilal  heal  of  vajiorization  of  one  pound  of 

steam  at  exliaiist  pressuro.     This  amounts  to  the  total 
heat  above  ,^j  degrees. 

/r  Wei!;lil  of  water  reqtiireil  to  conden.se  a  pound 
of  steam. 

The  value  of  //.  is  fouiul  a]>proximalely  by  sub- 
tracting ,^-'  from  the  tigures  op|>osile  the  pressure  of 
the  sieam  in  the  steam  coliunn  ol  the  table  of  saturated 
.steam  >h<>\\iiii;  the  temperature  in  degrees  at  that  pres- 
sure, ami  addiiis;  tlie  tii^mes  opposite  the  same  pres- 
sure in  the  cohimn  of  total  latent  heal.  Thus,  for  ex- 
ample lakiiii;  an  absolute  pressure  of  3  jXMinds  we 
have  a  teiuperatuie  of  i.ji"54  degrees.  141.634  — 
3.'  iiH)(>5.},  This  ailded  to  the  total  latent  heat 
etpials  n^K'5}    '•    1,015.3s       i. IJ5. 034,  the  value  of //. 


The  above  formula  is  based  upon  the  following  rule, 
the  water  of  condensation  per  pound  of  steam  being 
found  as  follows:  Subtract  the  final  temperature  of 
the  condensed  steam  from  the  total  heat  of  a  pound  of 
the  exhaust  steam,  and  then  add  32;  di\'ide  the  result 
by  the  difference  of  the  entering  and  of  the  depart- 
ing condensing  water. 
Applying  the  above  nile  we  have 

M/_  H—t,  -  32     1.1126.88— 130-32 

/,— /,  130-48 

12.54  pounds  of  water  per  pound  of  steam.  The  con- 
denser receives  22  pounds  of  steam  per  horsepower 
therefore  the  water  required  is  12.54  X  23  =275.88 
pounds  per  hour  per  horsepower. 

(445)  Same.  Q. — "\n  engine  connected  to  a  jet 
condenser  uses  28  pounds  of  steam  per  horsepower 
per  hour  and  develops  90  indicated  horsepower.  The 
terminal  pressure  in  the  cylinder  is  3  pounds  absolute 
and  the  temperature  of  the  mingled  steam  and  water 
is  125  degrees  F.  The  cooling  water  enters  the  con- 
denser at  a  temperature  of  60  degrees  F.  How  much 
cooling  water  is  required  ?"  A. — ^This  problem  is  prac- 
tically the  same  as  the  first.  Using  the  same  formula 
we  have 

lU—  ^-{i_-  32__U25J44-125+32_ 
"^~      /,-/,     "~  125=60  ^^•'*'* 

pounds  of  water  per  pound  of  steam.  The  engine 
uses  28  pounds  of  steam  per  horsepower  per  hour, 
therefore  we  have  15.88  X  28  =  444.64  pounds  of 
water  required.  As  the  engine  is  developing  go  horse- 
power it  will  require  444.64.  X  90  =  40,017.6  pounds 
of  water  per  hour. 


NATIONAL  CONVENTION  OF  THE  N.  A.  S.  E. 

I-ouisville.  Ky.,  presented  a  scene  of  much  acti- 
vity from  .-\ugust  i  to  4,  inclusive,  the  twenty-fourth 
annual  convention  of  the  N.  A.  S.  E.  being 
held  there  during  that  period. 

On  the  evening  of  July  31  an  informal  reception 
to  the  delegates  was  held  at  the  Seelbach  Hotel, 
the  convention  headquarters,  from  8  to  il  o'clock. 

Tuesday  morning  at  10  o'clock  the  convention 
opened  with  the  invocation  by  Rev.  F.  C.  Witthoff. 
This  was  followed  by  an  address  by  B.  N.  Grosve- 
nor,  chairman  of  the  local  convention  committee. 
Hon.  H.  V.  McChcsney's  "Welcome  to  Kentucky" 
was  responded  to  by  President  Wilson,  while  Vice 
President  Tomlinson  answered  the  "Welcome  to 
Louisville"  by  Hon.  Paul  Barth.  The  address  of 
President  Wilson  was  then  given.  Part  of  this  ad- 
dress follows : 

"In  looking  over  the  statistics  of  our  numerical 
growth  for  a  number  of  years,  it  is  astonishing  to 
note  the  effort  made  to  enroll  as  many  new  asso- 
ciations by  years  as  possible  and  with  little  or  no 
regard  as  to  whether  a  great  many  associations  so 
instituted  gave  any  promise  of  being  of  any  benefit 
to  themselves  or  to  the  order  in  general.  This 
method  of  recruiting  new  associations  caused  the 
granting  of  charters  to  associations  located  in  places 
where  the  chances  of  even  a  fair  degree  of  expan- 
sion was  impossible.  If  we  may  judge  from  the 
number  of  very  small  associations  installed,  the 
main  thought  was  for  new  timber  regardless  of  the 
permanency  of  its  membership.  Instead  of  this 
hunt  for  new  associations,  manv  of  which,  as  statis- 
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tics  show,  soon  dropped  from  sight,  the  greatest 
care  should  have  been  bestowed  in  trying  to 
strengthen  the  associations  within  the  order.  As- 
sisting those  within  our  ranks  is  our  first  duty; 
•when  that  is  done  we  can  look  abroad.  *  *  • 
"To  those  who  believe  that  the  per  capita  tax 
should  be  reduced,  I  would  suggest  a  comparison  in 
amounts  paid  in  by  their  respective  associations  and 
the  amount  drawn  for  mileage.  If  the  tax  is  low- 
ered, so  must  the  mileage  be  in  like  proportion.  It 
is  for  those  who  pay  in  and  take  out  to  say.  The 
question  of  reducing  the  expense  of  our  order  has 
occupied  the  time  and  attention  of  each  national 
president  for  a  number  of  years.  The  most  feasible 
means  of  accomplishing  such  a  noteworthy  reform 


membership  who  may  enthuse,  as  against  the  great 
majority  who  remain  at  home." 

In  concluding  the  president  made  the  following 
recommendations : 

1.  "That  the  board  of  trustees  be  instructed  to 
discontinue  publishing  the  directory  of  subordinate 
associations  in  the  National  Engineer. 

2.  "That  the  national  secretary  be  instructed  to 
have  printed,  semi-annually,  the  directory  of  subor- 
dinate associations,  and  to  mail  a  copy  of  same  to 
each  association  with  tax  receipt;  also  to  such  indi- 
vidual members  as  the  national  president  may  direct. 

3.  "That  a  committee  be  appointed  to  draw  up 
an  entire  new  constitution  containing  only  the  fun- 
damental laws  for  our  government. 


KOVAL    D-    TOMLIN-SUN,    NATION.AL    PRESIDENT    N.    A.    S.    E.  T.    N.    KELSEY.    .NATIONAL    VICE   PRESIDENT   N.    A.    S.    E. 


seems  to  lay  in  one  or  two  directions.  The  first  is 
for  holding  the  national  convention  every  two 
vears,  instead  of  each  year  as  at  present.  The  sec- 
ond is  by  placing  the  state  associations  in  authority 
in  the  different  states,  with  the  subordinate  asso- 
ciations represented  by  delegates  to  the  yearly  state 
convention  and  the  latter  to  elect  delegates  to  the 
biennial  national  convention.  Either  of  the  methods 
suggested  have  their  good  points.  A  number  of 
tuembers  who  have  given  considerable  thought  to 
the  biennial  convention  seem  to  fear  that  the  enthu- 
siasm which  prevails  at  our  annual  gatherings  and 
lasts  until  the  following  year  would  hardly  last  over 
a  period  of  two  years.  From  the  standpoint  of  en- 
thusiasm, such  views  may  be  correct ;  but  the  con- 
vention brings  together  less  than  4  per  cent  of  our 


4.  "That  the  recommendations  of  the  License 
Committee  be  approved. 

5.  "That  the  recommdneations  of  the  Committee 
on  Standardization  be  approved." 

The  Credentials  Committees  reported  the  attend- 
ance of  350  delegates  and  42  alternates.  In  addi- 
tion to  this  there  were  31  guests,  and  149  members 
of  the  Supply  Men's  .Association  registered. 

On  motion,  a  Committee  on  Analysis  and  Distri- 
bution was  then  appointed. 

The  treasurer's  report  showed  that  the  complete 
receipts  for  the  past  year  were  $23,171.98,  of  which 
$6,328.57  was  paid  out,  leaving  a  balance  of  $16,- 
8434 '■ 

The  Home  Committee  reported  that  they  believed 
that  by  beginning  in  a  small  way  a  home  could  be 
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established  by  an  expenditure  of  from  $8,000  to 
$10,000,  to  be  raised  either  by  voluntary  contribu- 
tions from  the  subordinate  associations  or  a  per 
capita  tax  of  50  cents  per  member  per  year  until 
the  amount  necessary  be  raised.  The  committee 
feared  that  the  establishing  of  such  a  home  would 
cause  many  engineers  who  are  sick  or  disabled  to 
enter  the  association  in  order  to  enjoy  this  advan- 
tage. To  prevent  this  they  thought  it  fair  that 
only  such  members  as  have  belonged  to  the  asso- 
ciation 10  years  be  eligible  to  admittance  to  the 
home. 

They  stated  that  a  number  of  wealthy  men  were 
willing  to  assist  in  founding  the  home  as  soon  as 
some  definite  plan  has  been  adopted.  The  National 
Ladies'  Auxiliary  have  $1,000  in  their  treasury  that 
will  be  turned  over  to  the  N.  A.  S.  E.  for  this  pur- 
pose when  the  proper  time  comes. 

The  Committee  on  Standardization's  recommen- 
dations were : 

1.  "The  formation  of  a  joint  committee  from 
the  manufacturers,  American  Society  of  Mechanical 
Engineers  and  American  Institute  of  Electrical  En- 
gineers and  the  N.  A.  S.  E.,  to  revise  and  adopt 
a  joint  standard. 

2.  "The  adoption  of  a  standard  for  pipe  fittings 
with  a  standard  weight  and  size  for  pressures  of 
100,  150  and  250  pounds. 

3.  "The  adoption  of  a  standard  speed  and  size  of 
cylinders  for  engines  for  a  given  work,  for  both 
high  and  slow  speed  engines. 

4.  "The  adoption  of  a  standard  size  in  kilowatt 
output,  speed,  overload  capacity  and  temperature 
rise  of  generators,  and  the  same  condition  to  apply 
to  motors. 

5.  "That  the  members  in  making  their  requisi- 
tions call  for  standard  sizes,  and  from  time  to  time 
inform  future  committees  on  this  work;  and  the 
variations  from  standard  that  they  find  in  material 
purchased." 

The  Committee  on  Education  presented  a  very 
satisfactory  report.  In  the  contest,  which  covered 
a  period  of  seven  months,  about  200  associations 
participated.  The  first  prize  of  $50  was  awarded 
the  New  York  No.  15.  of  Long  Island  city.  Massa- 
chusetts, No.  9,  of  Milford,  captured  the  second 
prize.  $25.  while  the  third  prize,  $15,  was  taken 
by  Illinois  No.  17,  of  Moline. 

The  secretary  announced  that  on  Thursday  morn- 
ing at  II  o'clock  memorial  services  for  departed 
brothers  would  take  place. 

The  secretary  reported  that  14  new  associations, 
with  a  membership  of  2888,  had  been  formed.  The 
total  membership  of  the  National  Association  in- 
cluding honorary  and  associate  members  in  good 
standing  is  17,928  while  those  suspended  number 
446. 

In  the  evening  a  vaudeville  show  was  given  in 
the  Masonic  Temple  theater.  This  was  well  at- 
tended and  much  appreciated. 

On  Wednesday  most  of  the  delegates  visited 
Mammoth  Cave,  the  trip  requiring  the  whole  day. 
-Although  there  was  a  crowd  and  the  journey  some- 
what tedious,  it  was  reported  to  be  worth  the 
trouble  and  discomfort  experienced  in  getting  there 
and  back  again. 

Thursday  morning  at  9  o'clock  the  business  of 
the  convention  was  continued.     A  committee  was 


appointed  to  confer  with  the  Ladies'  Auxiliary  in 
order  to  adopt  some  plan  for  raising  a  Home  Fund. 
After  a  somewhat  lengthy  report  the  Committee 
on  License  Legislation  presented  the  recommenda- 
tions which  follow : 

1.  "That  the  incoming  national  president  be  re- 
quested to  direct  the  national  license  committee 
to  compile  a  list  of  all  laws  in  this  country,  per- 
taining to  the  examination  and  licensing  of  station- 
ary engineers.  That  said  license  committee  shall 
prepare  such  compilation  for  printing  in  substantial 
book  form,  properly  indexed ;  and  that  such  compi- 
lation shall  be  accompanied  by  a  report  of  the  na- 
tional license  committee,  embodying  its  views  on 
the  various  phases  that  enter  into  the  framing  of 
license  bills,  and  the  securing  of  their  enactment. 

2.  "That  the  national  president  be  authorized  to 
expend  an  amount  of  money  sufficient  to  carry  out 
the  intent  of  the  previous  recommendation. 

3.  "That  the  compilation  and  accompanying  re- 
port of  the  national  license  committee,  after  being 
printed  and  in  book  form,  shall  be  turned  over  to 
the  custody  of  the  national  secretary  for  such  di^ 
tribution  as  the  national  president  may  direct." 

The  reports  of  other  committees  were  duly  de- 
livered, but  we  present  only  the  most  important 
ones.  Details  of  the  convention  will  be  published 
in  the  National  Engineer  the  official  organ  of  the 
association. 

The  convention  will  be  held  at  Philadelphia  in 
1906,  the  time  of  meeting  having  been  changed  to 
the  second  Tuesday  of  September. 

The  committee  on  Analysis  and  Distribution  re- 
ported the  following  action  on  the  president's 
recommendations:  Nos.  i,  2  and  3,  defeated.  No. 
4  referred  to  the  Ways  and  Means  Committee. 
Nos.  5,  6  and  7,  referring  to  Standardization  Com- 
mittee's recommendations,  adopted. 

At  2:30  p.  m.  the  visiting  ladies  were  given  a 
trolley  ride. 

A  ball  was  given  Thursday  evening  and  about  80 
couples  took  part  in  the  grand  march. 

On  Friday  the  election  of  officers  took  place. 
Vice  President  Tomlinson  was  elected  president  for 
the  coming  year.  T.  N.  Kelsey  was  elected  vice 
president.  Fred  W.  Raven  was  reelected  secretary 
and  Hugh  Rensford  reelected  treasurer.  Chas.  H. 
Garlick  was  again  elected  a  member  of  the  board  of 
trustees  of  the  National  Engineer  for  five  years  and 
J.  II.  Van  Arsdalc  was  elected  to  fill  the  unexpired 
term  of  Jos.  Carney,  who  had  resigned.  The  con- 
ductor for  next  year  is  B.  N.  Grosvenor  and  Wm. 
Speck  is  doorkeeper.  Past  President  Wilson  was 
presented  with  a  past  presidents'  jewel.  Herbert 
Stone  made  the  presentation  speech  on  behalf  of 
the  whole  association. 

The  new  officers  were  then  installed. 

On  learning  that  the  Hon.  Wm.  Jennings  Bryan 
was  in  the  city,  the  president  upon  motion,  ap- 
pointed a  committee  to  wait  upon  Mr.  Bryan  and 
request  him  to  address  the  delegates  in  the  after- 
noon. He  accepted  and  at  2:30  the  hall  was  filled 
with  an  enthusiastic  audience.  After  his  speech 
and  a  song  by  a  delegate  from  the  South,  the  con- 
vention closed. 

The  convention  was  held  in  the  Scottish  Rite 
Cathedral. 

Friday  morning  at  10  o'clock  the  Supply  Men's 
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ciation  met  and  after  transacting  a  little  busi- 

elected  officers  for  the  ensuing  year.  J.  D. 
Is,  of  the  International  Correspondence  Schools, 
nerly  secretary,  was  elected  president ;  Jno.  A. 
son  of  A.  W.  Chesterton  &  Co.,  vice  president; 
).  McGilvray,  Peerless  Rubber  Mfg.  Co.,  secre- 
•  ,and  H.  F.  Weinland,  Lagonda  Mfg.  Co.,  treas- 
r.    The  executive  committee  consists  of  Geo.  B, 

Tassel,   Under-Feed   Stoker  Co.,   Herbert   E. 
Chapman  Valve  Co.,  and  Fred  L,  Jahn,  Wat- 

IcDaniel  Co. 
!harles   Martin    in    an    appropriate    speech    pre- 
ted  retiring  president  C.  M.  Eddy  with  a  cut 
>s  wine  set,  as  a  token  of  the  association's  appre- 
ion  of  Mr.  Eddy's  services. 

I  A  GOOD  PACKING. 

nacking  a  stuffing-box,  as  much  or  more  depends 
rie  quality  of  the  packing  used,  as  on  the  skill  and 
displayed  by  the  engineer.  A  good  packing  must 
up  easily,  so  that  too  much  compression  is  not 
led  to  make  it  tight.  There  must  be  a  certain  re- 
e  of  elasticity,  as  it  wears  or  settles  into  its  place, 
idall  packing,  made  by  the  Crandal!  Packing  Co., 
nyra,  N.  Y.,  is  a  typically  "good"  packing.  It  has 
necessary  resiliency,  the  wearing  surface  is  a  cov- 
i  of  braided  long-libre  flax,  impregnated,  by  a 
hoil  process,  with  a  lubricant,  which  not  only  in- 
ies  its  wear  resisting  capacity,  but  obviates  the 
ion   inseparable   from   a  tightly   set   up  packing. 

Feers  who  have  used  the  Crandall  packing,  com- 
it  highly  for  its  resiliency,  anti-friction  effect 
reat  durability. 

SWARTWOUT  EXHAUST  HEAD  AND 
STEAM  SEPARATOR. 

k  illustration  in  Fig.   i   is  made  from  a  photo- 
B    of   a    16-inch    Swartwout    cast    iron    exhaust 
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FIG.    1.     EXH.\UST   HEAD. 


fon  the  Columbus  Savings  &  Trust  Company's 
rv  office  building.  Cctlumbus.  Ohio. 


It  can  be  placed  in  any  location  and  unlike  the  gal- 
vanized head,  is  indestructible  and  impervious  to  soot 
and  gases.  Being  made  of  cast  iron,  it  will  last  a  life- 
time, yet  it  is  as  light  in  weight  as  a  good  galvanized 
iron  head.  This  head  appeals  to  architects  and  engin- 
eers on  account  of  its  simplicity  and  ornamental  ap- 
pearance. 
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FIG.     ».     STEAM     SEPARATOR. 


The  Swartwout  steam  separator,  like  the  exhaust 
head,  is  of  the  greatest  siinplicit)'.  It  is  placed  above 
the  throttle  valve,  and  having  a  large  reservoir,  in- 
sures a  high  initial  velocity. 

.\11  separators  arc  guaranteed  to  150  pounds  pres- 
sure and  sent  on  trial. 

Full  information,  catalog  and  prices  of  these  de- 
vices can  be  obtained  from  The  Ohio  Blower  Co.,  sole 
licensees  and  manufacturers,  43  Michigan  street. 
Cleveland,  Ohio. 


IDEAL  TWIN  SUCTION  STRAINER. 

An  essential  appliance  for  high  grade  steam  plants 
recently  placed  on  the  market,  and  which  is  coming 
rapidly  to  the  front,  is  the  Merrill  Ideal  twin 
suction  strainer  or  fish  trap.  This  provides  a  very 
efficient  device  for  catching  all  refuse  that  may  be  in 
the  water  used  for  condensing  or  boiler  feeding,  and 
also  furnishing  an  easy  and  quick  means  for  the  re- 
moval of  the  refuse  without  evin  interrupting  the 
flow  of  the  water. 

The  strainer  instead  of  being  placed  on  the  end  of 
the  suction  pipe,  is  placed  next  to  the  pump  or  con- 
dcii.ser  in  the  engine,  or  pump  room,  wherever  most 
convenient.  Only  one  strainer  is  used  at  a  time,  and 
when  it  becomes  filled  with  refuse,  it  is  shut  oflF  by 
means  of  the  hand  wheels  shown,  which  operation  di- 
verts the  water  through  the  other  strainer,  which  is 
used  until  it  needs  cleaning;  and  then  the  operation  is 
reversed.  Thus  tlie  tlow  of  the  water  is  not  interfered 
with  in  changing  from  one  strainer  to  the  other,  or  in 
cleaning  either  strainer  which  can  be  done  as  often 
as  required. 

The  maximum  vacuum  can  be  maintained  at  all 
times,  which  is  so  essential  on  steam  turbines  in 
order  to  maintain  their  economy.  It  also  eflfectually 
does  away  with  the  necessity  of  removing  the  heads 
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of  surface  condensers  to  clean  out  tlie  tubes,  or  taking 
out  the  cones  of  condensers  of  the  Buckley  type,  to 
clean  out  leaves  or  sticks,  which  so  often  lodge  in  the 
small  annuler  opening  around  the  cone  and 
impair  the  vacuum.  Another  application  re- 
cently made  with  this  device  is  for  the  suction  of  fire 
pumps  so  that  in  case  of  fire,  no  time  is  lost  by  having 
anything  get  under  the  pump  valve,  thus  decreasing 
its  eflficiency. 

The   one   herein    illuctrated   is   a   20-iiich    strainer 


IDEAL  TWIN  STR.\INER. 


which  was  recently  shipped  to  Uie  Syracuse  Lighting 
Co.,  of  Syracuse,  N.  Y. 

This  device  was  designed  and  patented  by  Mr.  G. 
U.  Merrill,  31  Van  Houten  street,  Paterson, 
N.  J.,  who  is  placing  them  on  the  market  and  re- 
ports the  outlook  for  their  sale  very  encouraging.  Any 
further  information  desired  can  be  obtained  by  writing 
him  at  the  above  address. 


NOTES  FROM  THE  NATIONAL  CONVEN- 
TION. 

The  following  companies,  members  of  tlie  National  Supply 
Men's  Association,  had  booths  and  goods  on  exhibit  in  Lied- 
erkranz  Hall.  Many  souvenirs,  some  of  value  and  others 
lurely   novel,    were    distributed    among    the    delegates  .and 

lests. 

The  Buckeye  Engine  Co.,  S.nlem,  O.,  were  represented  by 
Mr.  C.  H.  Weeks,  who  was  kept  busy  distributing  carnations 
and  roses  to  all  who  gave  their  names  and  addresses. 

The  Geo.  W.  Lord  Co.,  Philadelphia,  distributed  fans  and 
literature.  Mr.  Edwin  McCarthy  of  the  Pittsburg  district 
assisted  by  Lyman  P.  Clark,  C.  E.  of  Philadelphia,  received 
old  friends  and  made  new  ones  for  their  company. 

The  Quaker  City  Rubber  Co.,  Philadelphia,  Mr.  A.  D. 
Thompson,  representative,  did  not  occupy  a  ver\'  favorable 
position,  but  were  visited  by  the  friends  of  P.  P.  P. 


L. 


The  Indicator  Instruction  Co.,  Scranton,  Pa.,  exhibited! 
their  indicating  outfits  and  Messrs.  Mistele  and  HoUistcrf 
explained  the  instruction  plan  to  all  who  inquired. 

."Kdam  Cook's   Sons,   New   York,  manufacturers  of  Albanrl 
grease  had  an  attractive  booth  in  charge  of  G.  E.  Tanberg, 
who   was   almost   too   busy    to   eat.     A   neat    penwiper    and 
calendar  were  the  souvenirs. 

The  Fisher  Governor  Co.,  Marshalltown,  la.,  were  ably 
represented  by  their  president,  Mr.  Wm.  Fisher.  In  order  to 
make  every  one  feel  at  home,  Mrs.  Fisher  assisted  him  at 
receiving.  A  handsome  leather  covered  memorandum  book 
was  presented  with  the  company's  compliments.  It  was  so 
popular  that  the  supply  was  soon  exhausted  and  more  were 
ordered. 


New  York,  distributed   samples  of 
H.   S.   Demarest  and   B.    W.    Ham 


Greene,  Tweed  &  Co. 
Palmetto  packing.  Mr. 
were  busy  all  day  long. 

The  Stayman  Manufacturing  Co.,  New  York,  manufact- 
urers of  self-expanding  pistons  and  piston  valves  and  vibrat- 
ing metallic  rod  packing,  were  represented  by  C.  A.  Wey- 
mouth, president  and  J.  Alvah  Scott,  C.  E. 

Tlie  Lagonda  Mfg.  Co.,  Springfield,  O.,  exhibited  a  full 
line  of  the  Weinland  cleaners  and  other  specialties.  Thev 
were  represented  by  H.  F.  Weinland,  Robert  Gregory  and  /. 
B.  Davidson. 

Ahrens  &  Ott  Mfg.  Co.,  Louisville,  Ky.,  sales  agents  for 
Ruggles  &  Ruggles,  Batavia,  III.,  the  American  Pulley  Co., 
Philadelphia,  and  others,  were  represented  by  VV.  E.  Edin- 
ger.  He  was  assisted  by  C.  M.  Ruggles  of  Ruggles  &  Rug- 
gles and  J.  M.  Wood  of  the  American  Pulley  Co. 

The  Lunkenheimer  Co.,  Cincinnati,  had  a  handsome  dis- 
play of  their  specialties  and  were  represented  by  Sam  Moyer, 
W.  Schmidt.  Jr.,  A.  W.  Dodds  and  C.  K.  Thomas. 

The  Cling  Surface  Co..  Buffalo.  N.  Y..  demonstrated  the 
practical  use  to  which  Cling  Surface  can  be  put.  Mr.  Wm. 
Young,  secretary  of  the  company  had  charge  of  the  exhibit. 

Jas.  L.  Robertson  &  Sons.  New  York,  had  a  booth,  and 
pictures  of  the  Eureka  girl  and  a  bill  hook  were  given  away. 

The  V.  D.  .Anderson  Co..  Cleveland,  represented  by  Jas.  H. 
Meyers,  distributed  a  useful,  though  small,  bound  book.  It 
contains  much  information  of  value. 

The  Crandail  Packing  Co.,  Palmyra,  N.  Y..  had  an  attrac- 
tive exhibit  and  distributed  samples  of  Crandail  packing. 
Mr.  Sam  Hildreth,  manager,  looked  after  their  interests. 

The  Wm.  Powell  Co.,  Cincinnati,  C.  E.  McFarlan,  repre- 
sentative, gave  away  hundreds  of  the  White  Star  souvenirs. 

The  Peerless  Rubber  Co.,  New  York,  were  represented  by 
J.  L.  McGilvray.  P.  G.  Staunton  and  Chas.  Garlick,  Jr.  Tlie 
many  friends  of  Rainbow  packing  kept  all  hands  busy. 

The  Under  Feed  Stoker  Co.,  Chicago  were  represented  by 
Geo.  D.  B.  Van  Tassel  and  Wm.  T.  Johnson.  They  made 
everyone  happy  with  their  souvenir  pocket  mirrors  and  con- 
tagious smiles. 

The  Pennsylvania  Metallic  Packing  Co.,  Pittsburg,  P.a.,  re- 
presented by  Tommy  Green,  made  quite  a  hit  with  the  faiio- 
bronio-tone,  a  noise  m.iker,  which  they  distributed. 

The  Home  Rubber  Co.,  Trenton,  N.  J.,  A.  R.  Foley,  repre- 
sentative, distributed  a  stick  pin  which  proved  very  popular 
The  head  of  the  pin  was  an  almost  perfect  nnitation  of  a  fly. 

The  C.  Lee  Cook  Co.,  Louisville,  Ky.,  were  represented  by 
their  genial  secretary,  Robt.  C.  Baldwin.  This  company  manu- 
facture Cook's  metallic  packing  which  was  used  in  the  sub- 
way. 

The  International  Correspondence  Schools,  Scranton,  Pa., 
were  represented  by  J.  D.  Jones,  J.  J.  Hurley  and  M.  M. 
Sizemorc. 

Jenkins  Bros.,  New  York,  were  represented  by  Messrs.  Mar- 
tin, Waitc,  Bulkley  and  I.angslon. 

Dearborn  Drug  and  Chemical  Works,  Chicago,  gave  away 
several  different  souvenirs.  Messrs.  Eddy,  Eardley,  Wheeler, 
Hogan,  Beckcrleg,  Schatz  and  Clark  looked  after  tlieir  in- 
terests. 

The  State  Mfg.  Co.,  Cleveland,  O.,  manufacturers  of  Metla- 
Cota,  a  boiler  cleaner,  gave  a  handsome  watch  fob  to  all  who 
registered.     Mr.  J.  C.  McDonald  was  in  charge. 

The  H.  W.  Johns-Manville  Co.,  of  New  York  and  Mil- 
waukee, had  a  display  of  their  Kearsage  packing  and  absetos 
specialties.  They  called  special  attention  to  Transite  and  Man- 
dcrite  fire  proof  lumber  which  they  manufacture.  W.  F.  Tay- 
lor and  C.  E.  Wehr  represented  them. 

The  Vcllumoid  Paper  Co.,  Worcester,  Mass.,  manufacturers 
of  sheet  packings,  gaskets,  etc.,  were  represented  by  .\.  D. 
Putman. 

The  Kent  Lubricating  Co.,  Waukesha,  Wis.,  represented  by 
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L.  H.  West,  had  a  display  of  different  sized  cans  of  Kent  lub- 
ricating compound. 

The  Atlas  Engine  Works,  Indianapolis,  Ind.,  were  repre- 
sented by  Messrs.  Moore,  Bechtel  and  Keegan. 

A.  S.  Cameron  Steam  Pump  Works,  New  York,  had  a  dis- 
play, but  no  representative. 

Westinghouse  Air  Brake  Co.  and  Westinghouse  Traction 
Brake  Co.'s  interests  were  looked  after  by  S.  D.  Hutchins, 
assisted  by  W.  S.  Clark. 

A.  W.  Chesterton  &  Co.,  Boston,  Mass.,  had  a  display  of 
their  packings.  The  booth  was  in  the  charge  of  J.  A.  Carson 
and  W.  M.  Rea. 

Roebling  Sons  Co.,  Trenton,  N.  J.,  gave  away  endless  wire 
watch  charms  and  cigars  to  the  men  and  candy  to  the  ladies. 
W.  W.  Affleck  and  W.  C.  Henning  represented  them.  They 
have  more  of  these  charms  and  will  send  one  to  any  engineer 
who  addresses  them  at  the  home  ofSce  or  at  Cleveland. 

McLeod  &  Henry  Co.,  Troy,  N.  Y.,  manufacturers  of  steel 
mixture  boiler  door  arches  were  represented  by  Mr.  John 
Foote. 

Manzel  Bros.,  Buffalo,  had  their  friends  looked  after  by  H. 
J.  Manzel,  C.  R.  Isch  and  I.  P.  Hubson. 

Ashton  Valve  Co.,  Boston,  had  two  representatives,  both 
well  known,  Columbus  Dill  and  Harry  Ashton. 

Chapman  Valve  Mfg.  Co.,  Indian  Orchard,  Mass.,  repre- 
sented by  Robt.  E.  Stone. 

Liberty  Mfg.  Co.,  Pittsburg,  Pa.,  represented  by  J.  B.  Pell 
and  J.  J.  Connelley. 

Watson  &  McDaniel  Co.,  Philadelphia,  represented  by  F.  L. 
Jahn. 

Jos.  Clark,  Jr.  &  Co.,  Louisville,  Ky.,  represented  by  F.  F. 
Fleming,  distributed  Starrett  steel  foot  rules. 

Howe  Mfg.  Co..  Louisville,  Ky.,  manufacturers  of  the  Howe 
valve  were  represented  by  Ben  Howe,  president,  and  F.  W. 
Jefferson,  secretary  and  treasurer. 

Garlock  Packing  Co.,  Palmyra,  N.  Y.,  were  represented  by 
Messrs.  Hibbard,  Chapman,  Wells,  Simonds,  Hadcock  and 
Danley. 

Revere  Rubber  Co.,  Boston,  were  represented  by  H.  E. 
Nicholson. 

A.  J.  Sorge  &  Co.,  Western  agents  of  the  Harrison  Safety 
Boi'.cr  Works,  of  Philadelphia,  distributed  printed  matter  on 
Cochrane  heaters  and  separators. 

The  Engineers'  Review  was  represented  by  J.  Willett  Smith, 
Eastern  advertising  manager  and  A.  E.  Warner,  business 
manager.  Mr.  R.  D.  Tomlinson,  the  new  president  of  the 
N.  A.  S.  E.  stopped  at  our  booth  for  a  chat  and  to  hand  in 
his  subscription. 

Other  manufacturing  concerns  with  exhibits  were:  Fair- 
banks, Morse  &  Co.,  Laib  &  Co.,  jobbers,  Louisville,  Ky. ;  Star 
Asbestos  Mfg.  Co.,  New  York ;  Advance  Pump  &  Compressor 
Co.,  Battle  Creek,  Mich. ;  J.  J.  Reilly  Mfg.  Co.,  Louisville, 
Ky.;  Power  Specialty  Co..  Detroit,  Mich.;  Armour  &  Co., 
Chicago ;  Strong,  Carlisle  &  Hammond,  Qeveland ;  Gunther- 
Wright  Machine  Co.,  Owensboro,  Ky. ;  Norwall  Mfg.  Co., 
Chicago;  A.  C.  Clark  &  Co.,  Chicago;  Mason  Regulator  Co- 
Boston,  Mass.,  represented  by  F.  A.  Morrison ;  New  York 
Belting  &  Packing  Co.,  represented  by  their  local  asent,  W. 
G.  Neil,  Leschen  &  Sons  Rope  Co.,  St.  Louis;  Jos.  T.  Ryer- 
son.  Chicago. 

Besides  the  Engineers'  Review,  other  publications  repre- 
sented were  Power,  New  York ;  National  Engineer,  Chicago ; 
and  the  Engineer,  Chicago. 

The  following  concerns  contributed  to  the  Supply  Men's  As- 
sociation but  had  no  exhibit:  Jas.  Bonar  &  Co.,  Walworth 
Mfg.  Co.,  Manning,  Maxwell  &  Moore,  Keystone  Lubricat- 
ing Co.,  Standard  Oil  Co.,  Crane  Co.,  Babcock  &  Wilcox 
Co.,  Hartford  Steam  Boiler  Insp.  &  Ins.  Co.,  American  Steam 
Gage  &  Mfg.  Co.,  Chandler  &  Taylor  Co.,  Valvoline  Oil 
Co..  D.  T.  Williams  Valve  Co.,  Republic  Rubber  Co.,  Gal- 
lagher &  Speck;  Randolph  Brandt,  Empj'e  State  Eng.  Co., 
Loew  Supply  &  Mfg.  Co.  and  Goodyear  Tire  &  Rubber  Co. 


NEW  BOOKS  AND  CATALOGS. 

A  COMPLETE  DESCRIPTION  of  the  "Goodyear"- Akron 
metallic  packing  is  furnished  in  an  attractive  little  book- 
let recently  published  by  the  Goodyear  Tire  &  Rubber  Co., 
of  Akron,  O.  This  booklet  will  be  sent  on  application  to  any 
interested  party. 

THE  KENT  LUBRICATING  CO.,  Waukesha,  Wis.,  have 
issued  an  attractive  booklet  which  sets  forth  the  good  ad- 
vantages of  Kent  lubricating  compounds. 

THE   PUBLICITY    MAGAZINE   for   August,   published 


by  the  Under-Feed  Stoker  Co.,  Marquette  building,  Chicago, 
is  out  and  contains  a  list  of  recent  sales  and  installations 
which  they  have  made  of  their  famous  Jones  stoker.  ' 

ONE  OF  THE  HANDSOMEST  catalogs  that  has  come 
to  our  attention  is  that  recently  received  from  the  American 
Engine  Co.,  64  Raritan  avenue.  Bound  Brook,  N.  J. 
The  catalog  has  a  heavy  embossed  cover  and  the  contents 
are  printed  on  coated  book  paper.  It  contains  descriptions 
and  much  useful  information  concerning  'their  latest  Ball 
engines,  both  simple  and  compound.  It  would  make  a  very 
nice  addition  to  any  engineer's  library  and  a  copy  will  b« 
furnished  free  upon  request. 

A  METAL  POLISH  that  will  clean  every  thing  in  the 
polished  metal  line  is  manufactured  by  George  William 
Hoffman,  295  East  Washington  street,  Indianapolis,  Ind., 
and  is  described  in  a  dodger  recently  received.  He  will  send 
a  trial  sample  to  am-  one  interested  on  the  receipt  of  a  two- 
cent  stamp,  if  the  Engineers'  Review  is  mentioned. 

MASON  STEAM  REGULATING  DEVICES  and  steam 
pumps  are  described  in  an  attractive  little  catalog  issued  by 
the  Mason  Regulator  Co.,  158  Summer  street,  Boston,  Mass. 

A  BOOKLET  WITH  a  sample  of  sheet  packing  enclosed 
is  being  sent  out  by  the  Vellumoid  Paper  Co.,  Worcester, 
Mass.,  who  manufacture  Vellumoid  sheet  packing  and  cut 
gaskets. 

THE  LEE  NOISELESS  exhaust  pipe  head  is  illustrated 
in  a  price  list  sheet  issued  by  Thomas  Lee,  128-132  Second 
street,  Cincinnati,  O. 

"A  TIME  SAVER"  is  the  title  of  a  little  folder  describing 
the  favorite  reversable  ratchet  wrench  which  is  manufactured 
by  Greene,  Tweed  &  Co.,  17  Murray  street,  New  York,  N.  Y. 
This  price  list  and  folder  free  upon  request. 

PAMPHLET  NUMBER  TWO  has  been  issued  by  the  Star 
Asbestos  Mfg.  Co.,  56  Fulton  street.  New  York,  N.  Y.  This 
contains  much  of  interest  in  regard  to  their  high  pressure 
packings. 

A  NEW  PREPARATION  for  cleansing  steam  boilers 
which  is  called  Metla-Cota  is  described  in  a  neat  little  booklet 
which  is  being  issued  by  the  State  Mfg.  Co.,  38  Michigan 
street,  Cleveland,  O.  A  complete  description  of  the  process 
and  catalog  will  be  sent  upon  request  by  mentioning  the  Engi- 
neers' Review. 

COOK'S  METALLIC  PACKING  can  be  used  without  an 
oil  cup  and  40,000  sets  of  it  are  at  present  being  used  in  this 
condition.  Other  facts  and  testimonials  are  included  in  their 
latest  catalog  which  can  be  had  by  addressing  C.  Lee  Cook, 
Louisville,  Ky. 

STAYMAN  SPECIALTIES  are  described  in  a  series  of 
several  book  coated  dodgers  which  are  being  mailed  together 
by  the   Stayman   Mfg.   Co.,   143  Liberty  street,   New  York, 

N.  Y. 


TRADE  NOTES. 


J.WIES  McCREA  &  CO.,  Chicago,  manufacturers  of  the 
Climax  steam  joint  clamp  for  repairing  leaks  where  pipes  are 
screwed  into  fittings  and  the  Emergency  pipe  clamp  for  re- 
pairing splits  and  rust-holes  on  pipes,  have  just  applied  for  a 
patent  for  a  novel  device  in  the  way  of  a  clamp  for  stopping 
leaks  between  pipe  flanges.  Every  engineer  has  experienced 
times  when  leaks  of  this  kind  occurred  and  it  was  impossible 
to  shut  down  to  renew  packings,  or  when  the  flanges  were 
in  some  inaccessible  place  where  they  could  not  be  packed 
without  great  expense  and  trouble.  Patterns  to  fit  all  dia- 
meters of  flanges  are  now  under  way  and  we  hope  to  have 
sufficient  information  for  an  illustrated  article  showing  this 
new  invention  in  our  next  issue. 

MODEL  STOKER  CO.,  Dayton,  O.,  were  represented  at 
the  National  convention  of  the  N.  A.  S.  E.  by  Adam  Cole, 
past  president  of  the  Ohio  association. 

THE  MOUND  TOOL  &  SCRAPER  CO.,  710-712  Howard 
street.  St.  Louis,  Mo.,  offer  to  all  engineers  who  mention  that 
they  have  seen  the  advertisement  of  the  Mound  tools  in  the 
columns  of  the  Engineers'  Review  a  souvenir  packing  tool 
free  of  charge.  The  offer  holds  good  for  this  month  only, 
so  that  engineers  should  take  advantage  of  it  at  once. 

THE  CHANDLER  &  TAYLOR  CO.,  Indianapolis,  Ind., 
report  that  they  have  recently  secured  contracts  for  the  en- 
closed self-oiling  direct  connected  engines  in  the  following 
institutions:  Purdue  Universitv,  Lafayette,  Ind;  main  power 
plant  Indiana  State  Normal  School  at  Terre  Haute,  Ind.; 
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Girls'  Industrial  School,  Indianapolis,  Ind.,  two  units;  Micli- 
i^an  College  of  Mines,  Houghton,  Mich.  These  are  all  en- 
gines built  exactly  in  accordance  with  the  recommendations 
of  the  American  Society  of  Mechanical  Engineers  and  Ameri- 
can Institute  of  Electrical  Engineers  for  direct  connected 
units. 

THE  LIPPINCOTT  STEAM  SPECIALTY  CO.,  Newark, 
I.N.   J.,  who  have  for  months  been  trying  to  catch  up  with 
"orders  have  at  last   succeeded  and   arc  now   ready  for  new 
business.     The   Indicator   Instruction   Co.,  of   the   same   citj', 
have  completed  their  course  an<l  will  be  pleased  to  communi- 
Tcate  with  any  engineer  who  wishes  to  know  their  plan  of  in- 
struction. 
IT   IS    SAID   that  the   longer  an   engineer   uses   Albany 
rease   the   more   convinced    he   becomes    that   it   is   truly   a 
panacea   for  all   lubrication  troubles.     Messrs.  Adam  Cook's 
sons,  313  West  street,  New  York  city,  the  only  makers,  have 
Ireceived   a   letter   from   L.   L.    Moses,   chief  engineer  of  the 
lU.  S.  hydraulic  dredge,  Jacksonville,  which  is  of  decided  in- 
Itcrest  in  this  connection,  and  reads,  "1  am  a  regular  user  of 
lyour  product,  and  have  always  had  the  best  of  success  with 
tjt    I  am  chief  engineer  of  the  U.  S.  hydraulic  dredge,  "Jack- 
rtonville,"  working  on  St.  Johns  river,   Florida,  and  both  of 
my  assistant  engineers,  as  well  as  mvself,  swear  by  Albany 
grease.     We  use  it  on  main  engine  and  all  auxiliaries,  and 
as  we  have  thirty-three  {33)  steam  cylinders,  we  have  ample 
opportunity    to    watch    its    work    under    different    conditions. 
[Am  at  present  home  on  leave  of  absence,  but  I  left  the  boys 
plentiful  supply  of  Albany  grease." 

THE   ROCK   ISLAND   ARSEN'AL  at   Rock   Island,  111., 

has  recently  purchased  a  large  oil  filter  from  the  Burt  Mfg. 

■Co.,  of  .Akron,  O.     This  well-known  firm  not  only   supplies 

■the  U.  S.  government  with  their  products,  but  does  an  e.xten- 

Isivc  business  abroad.     Besides   shipping  ts'o  of  their  8-inch 

exhaust   heads,    for   the   use   of   the   government   at    Seattle, 

"Vash.,   they  have   recently  made  a   shipnn^nt   of   10  exhaust 

heads  and  nine  oil  filters  to  supply  their  English  trade.    They 

also   report  the   sale   of   three  oil    filters  to   their   agency   at 

Calcutta,  India. 

THE  D    1    WILLIAMS  VALVE  CO.,  Cincinnati,  O.,  an- 


nounce that  they  have  just  made  arrangements  for  tlie  ex- 
clusive manufacture  and  sale  of  the  Cookson  trap  and  separa- 
tor, formerly  manufactured  by  the  Cookson  Steam  Specialty 
Co.  They  have  purchased  the  patents,  patterns  and  good  will 
of  Thomas  J.  Cookson  and  the  exclusive  right  to  manufacture 
his  specialties.  They  will  be  glad  to  correspond  with  inter- 
ested parties.  , 


SALESMAN  WANTED. 
Specialty  Salesman  Wanted :     One  with  connection  among 
steam    n-crs    and    industrial    plants.      State    experience    and 
references.  A.  M.  C.,  in  care  of  Engineers'   Review. 


ENGINEERS  LICENSE — Engineers,  electricians,  firemen 
and  machinists  send  for  52  page  pamphlet,  describing  Spang- 
enberg's  Steam  &  Electrical  Engineering,  just  out;  best  book 
ever  published,  sent  FREE.  Geo.  A.  Zeller  Book  Co.,  No. 
26  S.  4th.  St.,  St.  Louis,  Mo. 


ENGINEER'S 
LICENSE 


"THE    HAWKINS'    WORKS" 

«rc  tlie  raoit  hdfjt'al  icri^a  of  book*  publiihed 
for  Entcineen  and  Firemen,  rrl»Tii<K  to  s 
ufe  and  aure  preparxtion  for  cjamiDation  for 
BoKineer'a  license!  and  promotion!. 

(■  omplete  Catalopug  tent  free,  write  to-diT- 

THEO.  AUDEL  <&  CO- 
63    Fifth   Av©.,     N©w  JIf ork  Citv. 


Here's  a  Letter,  Mr.  Engineer,  Which  Knocks  "The  Damage  to  Tube  Theory"  Sicy  High. 


Some  of  the  engineers  think  that  the  Dean  Boiler  Tube 
Ilcancr  damages  tubes,  for  after  use  a  few  leaky  ends  have 
rtown  themselves. 

July  8.  1905. 
READ  THIS  LETTER,  PLEASE. 
lie  Wm.  B.  Pierce  Co., 

325  Washington  St.,  Buffalo,  N.  Y. 
Dear   Sirs :      We    have    used    your    Dean    Boiler   Tube 
gleaner  in  taking  the  scale  from  our  four  water  tube  boilers. 


showing  up  such  .1  delect,  for  in  many  cases  the  existing 
defects  brought  to  light  by  this  Cleaner  have  been  sucll 
that  if  allowed  to  pass  unnoticed,  would  have  resulted  in  an 
explosion. 

That  every  etigineer  may  know  the  merit  of  this 
Cleaner,  we  will  loan  one  for  trial  in  one  boiler. 

It  not  only  removes  all  scale  from  lK)th  sides  of  the 
tube,  but  shows  the  true  condition  of  your  boiler  tubes. 

Our  book   "Boiler   Room    Economy"   tells   all   about   the 


THIS  IS  THE  DEAN  BOILER  TUBE  CLEANER 

a^^^^      ^^m^ 

For  Walcr  Tube  Boilen.                                                                                        t^'<^. 

For  Return  Tubular  Boilers. 

The  scale  was  quite  hard,  and  we  found  your  Cleaner  the  best 
to  remove  the  scale  of  that  kind,  than  any  thing  that  wc 
have  tried  or  seen.     It  did  the  work  very  satisfactorily,  and 
so  far  as  we  have  seen  without  injury  to  the  tubes. 
Yours  truly. 
Sessions  Foundry  Co.,  By  J.  T.  Chidsey. 
The   Dean   Cleaner   in   the   hands  of  a  competent   engi- 
neer has  never  yet  injured  a  boiler  tube. 

It   has,   however,   disclosed    tubes   which    have   been   burnt 
out  around  the  header  and  were  only  held  in  place  by  scale — 
so  when  the  scale  was  removed  a  leaky  tube  was  the  result 
No  fair  minded  man  should  ever  bLimc  the  Geaner  for 


Dean    Cleaner — all    about    boiler    scale — all    about    our    trial 
offer.     Send  for  it  today. 

Incidentally  we  might  mention  that  there  are  over  5,- 
000  Dean  Cleaners  in  use — including  such  concerns  as  the 
United  States  Steel  Corporation  which  used  over  lOO; 
Standard  Oil  Co.,  over  40:  United  States  Leather  Co.,  over 
50. 

60  |)er  cent,  of  the  sales  of  this  Cleaner  are  made  after 
trial.     We'll  be  glad  to  loan  you  a  Cleaner  NOW.     In  writ- 
ing please  mention  size  of  tubes,  and  type  of  boilers. 
THE  WM.  B.  PIERCE  CO. 

325  Washington  Street, 

Buffalo,  N.  Y. 
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THE  LAST  CHANCE 

to  take  water  out  of  Live  Steam  is  at 
tlie  throttle.  Wt- make  several  styles  of 

AUSTIN 

Steam  Separators 

designed    to    Ije    installed  as   shown 
above,  giring 

Three  Great  Advantages 


>RY  STEAM  -  Increasefl 
efficiency  in  the  engine.  Over 
99.5%  dry  steam  proven  by 
test. 

rrCAM  STORAGE-Ex- 

tra  steam  instantly  available 
for  sudden  increases  of  load. 
In  many  plants  the  use  of  a 
steam  separator  that  also  acts 
as  an  accumulator  is  invaluable. 

ENGINE  INSURANCE- 

A  large  Austin  receiver  separa- 
tor properly  drained — (or  this 
purpose  use  a  good  steam  trap — 
gives  absolute  protection 
against  water  entering  the  en- 
gine cylinder  either  in  large  or 
small  amounts. 


Figured  in  any  of  these  three  ways  an  Austin  Separa- 
tor earns  steady  dividends  on  its  cost.  And  we  let  you 
prove  it  to  your  own  satisfaction  before  a  cent  of  money 
tianges  hands.  Catalogue  illustrates  an<l  details 
lie  complete  Au.stin  line  of  separators  for  live  or  exhaust 
S£A'£>  FOk  IT. 

Austin  Separator  Co. 


Detroit,  Mich.,  U.  S.  Jt. 


This  brings  it  home 


TIGHT    CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 
like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 
bearings,  relief  at  all 

points,   no  lost  power. 


Turn  your  bicycle  up- 
side down,  tighten  the 
chain  and  revolve  wheel 
by  hand. 

Next  loosen  the  chain 
and  do  it  again. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  every  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Surface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

Cling  -  Surface   Co 

.J54-J60  Virginia  St 

Buffalo  NY 

Branches  in  Chief    Qties. 


(F  YOU  COULD  BE  IN- 
DUCED TO  PLACE  AN 

L.&D.  Self-Clean- 
ing   Foot  Valve 

ONYOUR  BOILER  FEED 
PIPE  YOU  WOULD  NEV- 
ER TAKE  IT  OFF. 

Ilcost!*coinparati\'eIy  aothifiR  becau.tr 
of  its  !»iropltcity  and  because  do  ex- 
peusive  parts  are  required.  It  is  well 
made,  stronK  and  always  efficient. 
Witfi  this  valye  no  crib  or  aettlioE  basin  is  ne«ded  Tlie 
spring  can  be  set  to  hold  the  water  in  the  suctlou  pipe  no 
matter  linw  irreat  the  lift,  kecpins  it  always  primed.  Can  be 
easily  &ud  iiuickly  attacfiecl.     Ot  o!ir  circular  and  price  list. 

L.  &  D.  FOOT  VALVE  CO. 

363   S.    FRONT    ST.  GRANO    RAPIDS,    MICH. 


YOU  CAN  KEEP  YOUR  BOILERS  GLEAN 


easily    by  our  method.     We  know  that  there   are 
fake  compouads  on   the  market,  but  don't  condemn 


Internatiofial  Boiler  Compound 


until  you  have  given  i(  a  (air  trial.  We  have  a  sur- 
prise in  store  for  you  if  you  doubt  its  efficiency.  We 
want  you  to  try  it  and  we  have  a  special  offer  for 
engineers.     Write  us  today.     We  guarantee  it. 


International  Boiler  Compound  Co. 

47  Market  Street,  CHICAGO,  ILL. 
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THE   USE  OF   THE 


Reliance  Safely  Water  Column 

INSURES  AMONO  OTHER  THINGS 

Sitady  Water  Ltii  Repairs 

Steady  Power  Lest  Stoppage! 

Steady  Steam  Pressure  Less  Fuel 

L(M  Exparuion  and  Contraction 

IT  GIVES  INSTANT  AURM  WHEN  THE 
WATER    IS  TOO  HIOH   OR  TOO  LOW 

Write  us  for  further  inforroauoii. 

The  Reliance  Gauge  Column  Co. 

M  E.  Prospect  Street  CLEVELAND,  0. 


The  Standard  Steam  Trap  of  America 

IS  THE 

ANDERSON 


Steam  Traps  Save  Coal 


--W 


RETURN  STEAM  TRAP 


This  company  manufacture 
Btcam  Trapt  for  all  duties. 
Relum  Steam  Traps  for  re- 
tumiojr  the  water  of  condens- 
ation back  into  the  tioiler  un- 
der pressure,  without  the  aid 
of  a  pump,  and  Don*retum 
ateamtrapafordiachareiue  the 
water  Into  >  tank  or  attno^ 
phere  and  prerentlne  the  e.-,- 
cnpe  of  steam  from  the  system. 

SENU  FOR  CATALOGUE  "  S" 

The  Albany  Steam  Trap  Co. 

Albany,  N.Y..U.S.  A. 

Established  1S71. 
Ftrdlc  Towniend,  Prea. 

Jas.  U,  Blesalns,  Gen.  Mer, 


MANUFACTURED  BY 

THE  V,  D.  ANDERSON  CO. 

'     CLEVELAND,  OHIO. 


THE  TRUTH   ABOUT  CIRCULATION 

is  what  advertisers  endeavor  to  learn.  The  Engineers'  Review  makes  no  secret  of  its  circulation.  It  is 
not  necessary  to  do  so.  Below  is  shown  a  fac-simile  of  the  Post  Office  receipt.  It  is  absolute  proof. 
See  explanation  under  the  cut. 
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FOR  EVCRV  MAILINO,  WHETHER 
THE  MATTER  BE  SUBJECT  TO 
POSTAOE   OR   rREC. 
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One  copy  of  July  issoe  weighs  6.V  ounces,  making:  a  total  number,  mailrrl  by  the  pound  rate,  of._...^ 

Copies  mailed  in  Cleveland  under  stamps  200  and  538  delivered  to  our  office  make  an  addition  of 


The  total  edition  for  July  tjeing.. 


8.0S9  pounds 

135 
7,954  pounds 
20,36i2  copies 
733  copies 
21,100  copies 


Au^st.  1905 


ENGINEERS'  REVIEW 


41 


SENT  FREE  to  Any  User  of  Pipe  Wrenches 

who  will  write  us,  answering  the  following  enquiries,  one 

TRIMO"  Bull  Dog  Chain  Wrench 


MADE    OF    STEKLi 


in  miniature — same  as   this   cut,   6  inches  long. 

Do  you  use 

"TRIMO"  Pipe  or  "Bull  Dog"  Chain 

Wrenches,  or  "  TRIMO  "  Pipe  Cutters  ?     If 

so,  do  they  give  you  perfect  satisfaction  ?      Or   do   you 

use  other  makes  in  preference? 

Write  us  at  once  on  your  own  letterhead   or  billhead.       Let  us  also 
send  you  FREE  Catalogue  No.  22. 

TRIMONT  MANUFACTURING  CO. 


9  to  39  Armory  Avenue, 


ROXBURY,  MASS, 


^TEAM  PIPES  THAT 
.5PATTER  ROOFS 


Does  this  suggest  a  conJilion  that  exists  in  your  own  plant?  A 
CDnstanl  drizzle  of  oil  and  water  from  the  exhaust  pipe.  Decay  of 
roof.  Spittered  walls.  Wet  sidewalks.  Annoyance  to  passersby  and 
injury  to  their  clothes. 

A  Wright  "CYCLONE"  Exhaust  Head 
Would  Stop  All  Thisl 

The  "CYCLONE"  is  a  perfectly  proportioned 
head.  Elxtremely  heavy  and  durable,  and  madt; 
to  last  for  years.  It  cannot  cause  back  pressure, 
all  steam  passages  being  iunple,  giving  a  full,  free 
course  to  the  steam,  which  issues  light  and  dry 
and  without  noise. 
Don't  buy  an  exhaust  head  until  you  have  studied  the  construction  details  of  the 
WRIGHT  "CYCLONE"     Send  lor  leaflet. 


WRIGHT  MANUFACTURING  CO. 


82  Woodbridge  St. 


DETROIT.  MICH.,  U.  S.  A. 


J 


4^ 


ENGINEERS'  REVIEW 


August,  1905 


The  Best  Way 

to  remove  dirt  and  grit  from  your  lubricating  oil 
is  to  run  it  tlirough  a  Cross  Oil  Filter.  The  Cross 
strains  it  through  waste,  then  washes  it  in  pure, 
warm  water — all  impurities  are  thus  positively 
separated  from  it,  and  It  can  be  used  again  and 
again.  Practically  no  attention  is  required  after 
the  filter  is  started,  and  the  first  cost  is  the  only 
expense,  except  a  few  cents  per  year  for  waste.  The 
Cross  Filter  cannot  clog  up,  and  there  is  nothing 
about  it  to  break  or  get  out  of  order.  Its  use  in 
your  shop  means  money  in  your  pocket — shall  we 
send  the  catalog? 


The  Only  Way 


to  positively  remove  water  and  oil  from  your  exhaust 
steam  lines  is  to  install  a  Burt  Exhaust  Head  on  the 
top  of  your  exhaust  pipe.  It  contains  no  baffle-plates, 
no  diaphragm,  no  scrap  metal.  It  is  built  from  extra 
heavy  iron,  lapped,  riveted  and  soldered — no  stronger 
construction  is  possible. 

Its  use  prevents  drenching  and  rotting  of  the 
roof — it  prevents  icy  sidewalks,  and  the  damage  suits 
which  are  sure  to  result  from  them.  The  fact  that 
44  are  in  use  by  the  Baldwin  Locomotive  Works, 
and  75  by  the  U.  S.  Steel  Corporation,  ought  to  be 
sufficient  proof  of  its  excellence.  We  have  just  is- 
sued a  new  4S-page  catalogue — the  finest  ever  issued 
by  any  oil  filter  concern  and  will  be  glad  to  send  a 
copy  upon  request. 


THE   BURT  MANUFACTURING  CO. 

Largest  Manufacturers  of  Oil  Filters  In  the  World. 

232  Main  Street,  AKRON,  OHIO,  U.  S.  A. 

Also  Supplied  by  Engine  Builders,  Dealers  and  Power  Contractors, 
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Th*r«  ia  only 


^ ALBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS. 

Lubricates  Everything.     Adapted    to  All   Kinds  of   Machinery. 

Can  be  used  in  evrrv  style  of  jrrra'**'  cup  mad«r.  which 
cauuotbcdone  with  iui\  t'ihrr  liibricaul. 

Cost  of  using  Oils   ^^^^^a^^^mm^m^^^^^^^m^^^^^^^ 
Cost  of  using  ALBANY  GREASC  h^^^^b^h^^^^^^h 


This  Trade  mark 
on  every  package 


A  sample  can  of  Albany  Grease  ami  an 
Albany  Grease  Cup.  free  of  cbarze.  for 
testing.  The  only  informatioa  Dcce&sary 
to  send,  is  pipe  connection  in  bearing. 
d^nth  of  oil  hf>1c  froin  tooof  cao  to  j^our- 


p»l.  and  give  particular  part  of  machin- 
ery on  which  the  same  is  lobe  tested. 


Buying  Lubricant^^ 
and  :?upplie3  on 
prices  without  con- 
aiderintf  quality  i*i 
not  good  iudfirmenl. 
it  does  not  pay.  Wr 
will  sive  you  tlie 
tjenefit  of  our  years 
of  experience. 


ADAM  COOK'S  SONS, 

313  West  street,  NEW  YORK  CITY.  U.  S.  A. 


Genuine    Armstrong 

STOCKS  AND  DIES 


FOR  THREADING 
PIPE. 

rmwersally  ac- 
knowledsed  to  be 
the  best  on  the  mar- 
ket. 

The   Anrutrong 

M/g.  Co. 
Bridgeport,  Conn. 

New  York  Office, 

139  Centre  Street. 
Send  for  Catalogue. 


^— =■  wots 
^BRIDGEPORT  CONNr 


MOUND     PACKING     TOOLS 


Will  so  ia  any  Talve,  rod  pump  or  ensine 

stuffing  box.    Will    withstand    rouitheat 

usase. 

1  set  of  4  Locking  Tools ...  Jl .  JO 
1  set  of  6  Packinii  Toola—  2  25 
laetofS  Cold  Chisels    2.0O 

Mall  orders  promptly   attended  to.     Gel 

our  book  Engineers'  Chums. 


MOUND  TOOL  &  SCRAPER  C3.,  710712  Howard  St.  $T.  LOUIJ.  MO. 


CRANE  VALVES 


ALPHABETICAL    LIST   OF  ADVERTISERS 

The  following  list  gives  the  pages  on  which  the  advertisements  appear. 
------     -  '     -    -  -^   FOR  CLASSIFIED  LIST  OF  MACHINERY.  ETC.,  SEE  PAGE  AA. 
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Never  Waste  Good  Oil 


Pass,  once  or  Iwicc  used  lubricating  oil  through  an  ACME  OIL 
FILILR  and  it  will  come  out  as  good  at  before  it  was  used,  pre- 
pared to  do  as  much  and  as  good  service  as  it  did  before. 


AN  ACME  OIL  FILTER 

will  i»ve  it>  cort  tliree  timet  over  in  reducing  oil  billi  in  th^ 
courte  o(  a  year.     To  prove  ihii.  we  will  tend  one  on 

30   DAYS'   TRIAL 

free  of  charse,  lo  be  returned  lo  us.  at  our  ex- 
penie,  if  il  does  not  filter  more  oil,  much  belter, 
and  in  leu  lime  than  any  other. 

Walter  L.  Flower  Filter  Co. 


101 1   Chemical  Building 


ST.  LOUIS, 


Classified  Index  for  Buyers. 

For  addrcstcsof  inaiiufacturer.s  refer 
lo  the  Alphabetical  Index  on  paspe  43. 
which  Bives  the  pases  on  which  the 
«dveriiiemenla  appear. 

Air  Compreaaon 

^Juincy   Engine    Wks 
Snidcr-Hugnta   Co. 
Air   Oompreaaora,   OaaoUne 
'Coiunibus    Machine    Co. 
Alarma,  High  and  I.ow 

Water 
Crane   Co. 
Lunkenheimcr  Co. 
Penberthy    Injector   Co. 
Pitiiburg  Cage  &  Supply  Co. 
Reliance  Gauge  Column  Co. 
Wright    Mfg.    Co. 

Arch  Platea.  Boiler 

Lamprey   Co. 
Automobile    Fittinga 

I.unkenhcimcr   C". 

Belt   DreaaiiLE   and   FUUng 

Cling-Surfacc  Co. 

Uixon  Crucible  Co.,   To». 

Beltins 

Chicago   Kanhide  Mfg.  Co. 

Francr   Packing   Co. 

Qiiakcr  Ciiy   Rubber   Co. 

Blowera 

Ohio   Blower   Co. 

SiiKlt-r  Hughes  C'"". 

Boiler  Componnd  Feedera 

International    Boiler   Compound   Co. 

Boiler  Feedera 

Davis  Rcguliiior  Co.,  G.  M.  • 

Boilera 

Aultman  &  Taylor  Mch.  Co. 

Cooper  Co..  C.  &  C. 

Harrison  Safety  Boiler  Works. 

}IoI>okf    Stc.iin    Boiler    Works. 

Boiler  Tnbe  Cleaaera, 

Mechanical 
BushnrI!   S  Co.,  John   S. 
<".e^  Iiy  Co. 

L...  Co. 

M ,c  &  Co. 

Picrci-    I  ...,    \\  in.    n. 


Booka 

.\udel  &  Co.,  Theo. 
lingincers'  Review  Co. 

Boring   Maohiaea,   Electric 

-McCna  &  Co.,  J.is. 

Braaa    Fonndera 

Williams  Valve  Co.,  D.  T. 

Calipera 

Slarrelt  Co.,  L.  S. 

Caatinga.    Braaa 

Piuslnir^  iiagc  &  Supply  Co. 

Chemicala 

Lord  Co  .  Geo.  W. 

Clampa,  Pipe 

McCrca  &   Co.,    Tas. 

Clampa.   Steam  Joint 

McCrea  &   Co.,   Ta*. 

Cooka 

Lunkenheimcr  Co. 

Penberthy  Injector  Co. 

Piit^biirg  Gage  &  Supply  Co. 

Po»ell   Co.,  Wm. 

Utli;ince  Gauge  Column  Co. 

Cocka,  Oaa 

l'ill<|juig  Cage  &  Supply  Cl. 

Coila   and   Benda,   Iron. 

Braaa    or   Copper   Pipe 
Nali'-n.Tl   Pipe  Bending  Co. 
Commntator    Lnbrlcanta, 

Graphite 
Di\«.'n   Crucible   Co.,   Jos. 
Componnda.    Boiler 
Intrrnaiional    Boiler   Compound  Co. 
I.or.l  Co.,  Geo.  W. 
Componnda,    Car    Azle 
l.uhrun  Ml'g    C'.'. 
Componnda,  Graphite  Pipe 

Joint 
Hixon  Ciucihle  Co..  Jos. 
Componnda,    Lubricating 
Keystone  Lubricating  Co. 
Condenaera 
Siiiiirr  Hughes  Co. 
Stewart  Heater   Co. 
Wlii-cler  Condenser  &  Eng.  Co. 
Cooling  Towera 
Wlnriri  tv,nd<n<.c.-  i  Eng.  Co. 
'^ounter    abafta 
Mjers  &  Bro..  F.  E. 


Cnttera,   Gaaket   and 
Waaher 

McCrea  &  Co.,  Jas. 
Cnttera,  Tnbe 
Lagonda  Mfg.  Co. 
Cylindera,  Arteaian  Well 
Myers  &  Bro.,   F.   E. 
Cjrlindera,  Irrigation 
MviTs  &  Bro..   F.  E. 
DiTldera 
Starrctt  Co..  L.  S. 
Dry  Kilna 
Ohio    Blower   Co. 
Dnat  Colleetora 
Ohio    Bl.jwcr   Co. 
Dynamo  and  Motor 
Brnahea,  Graphite 
I)ixon   Crucible  Co.,  Jos. 
EJectora 

American   Injector  Co. 
Chicago   Injector  Co. 
Hancock  Inspirator  Co. 
Penberthy  Injector  Co. 
Enginea,  Blo'wing 
Buckeye  Engine  Co. 
Enginea,  Gaa  and  Gaaoline 
Btickcvc  Enffine  Co. 
Cnlumlius   .Nlachinc  Co. 
.Marinette   Gas   Engine  Co. 
Enginea,  Gaaoline  Hoiating 
Columbus  Machine   Co. 
Enginea,  Hoiating 
Quincy   Engine  Wks. 
Enginea,  Steam 
American    Engine   Co. 
B.-iles   Machine  Co. 
Buckeye  Engine  Co, 
Cooper  Co..  C.  &  G. 
Ohio  Blo«er  Co. 
Quincy   Engine  Works. 
Reeves  Engine  Co. 
RuMcll  Engine  Co. 
Ezhanat  Heada 

Hurt   Mfg.    Co. 

Flower  Filter  Co.,  Waller  L. 
Ohio    Blower   Co. 
Pittsburg  Gage  &  Supply  Co. 
Robertson    &   Sons,  Jas.    L. 
Wright   .Mfg.   Co, 
Fertiliser  Dryera 
.\nderson  Co.,  V.  D. 


Maurer, 

Pittsburg  Gage  &  Supply  Cd 

Robertson  &  Sons,  Jas.  L- 

Filterera,  Scale 

Wright  Mfg.    Co. 

Fittinga,  Braaa  Hydranllt 

Pittsburg  Cage  &  Supply  Coa^H 
Fittinga,  Steam  ^M 

Lunkenlicirncr    Co.  ^^ 

Sterling    Lubricator    Co. 
Floata,  High  Preaanrs  _ 
Reliance   Gauge   Column   Co.  ^ 
Fine  Cleaner  Roda 
McCrea  &  Co  .  Jas. 
Flue  Cleanera 
Buslincll  &  Co..  John  S. 
Cleveland    Flue   Cleaner   Mt. 
Ri'berlson  &  Sons,  Jas.  L. 
Ruggk-i  St  Kuggles. 

Foot  Valvea 

L.  &  D.  Foot  Valve  Co. 
Furnace  Feedera 

Ohio  Blower  Co. 
Fnmace,  Patent 
Holyokc    Steam   Boiler  Wor) 
Fuaible  Plnga 
I.niiktnlu  inicr   Co. 
Gage  Glaaa  Reflecton| 
Lubion    Mfg.   Co. 
Gage  Glaaa  Ringa 
Pcnii-svivania   Rubber  Co. 
Gagea,  Oil 
l.uiikcnhcimer    Co. 

Gagea,  Steam 

Clncngo    Injector   Co. 
I'lttsburg  Uige  &    Supply 
Gagea.  Recording 

Pittsburg    Gage   &    Supply 

Gagea,  Water 

Lunkenheimcr   Co. 
Penberthy   Injector  Co. 
Powell   Co.,   Wm. 
Reliance  Gauge  Column  Co. 
(Cuiittnued  on  page   ll 


eep  Your  Boilers 
Clean  and  Safe 

Nothing  helps  an  engineer  in  his  work  more  than  clean,  safe  boilers.  They  are 
easy  generators  of  steam,  require  less  fuel,  and  repairs  are  few.  Danger  of 
explosion  is  reduced  to  the  minimum. 

On  the  other  hand,  boilers  incrusted  with  scale  necessitate  a  large  amount  of 
extra  coal  shoveling  and  fail  to  generate  the  required  amount  of  steam  without 
excessive  heat.  This  excessive  heat  so  weakens  them  that  they  are  liable  to 
explosion  at  any  time.     Cut  down  your  boiler  troubles  by  using 

LORDS 
Boiler 


Compounds 


These   compounds   are    not    made   on    the  "cure-all,"    hit-or-miss    principle,   j 
but  are  prepared  to  meet  the  individual  requirements  of  each  customer.    This 
is  the  only  sure  method   because   the   scale-forming  combinations   in  feed 
waters  are  never  the  same.     Send   us   a    sample   of  scale  from   your     /*ceo.w. 
boilers,  our  expert  chemists  will  analyze  it,  and  we  will  send  you  a      y*  Lord  Co. 

.  .  .  .  /2  3  3  8-5  0 

certificate  of  analysis  together  with  matter  showing  you  just  how     y*N.  9th  Str««t. 
we  can  help  you.     This  will  obligate  you  in  no  way.  /"*        *  **    *  '' 

«*   Ceotteiti«a:   I  am  MBdina  vou 

«*  a  Moiplc  of  icale  from  ota  bouer. 

r\  ^       ^  1  iri^i  1^  «*    ^'"^  *^  ">  •■ulyze  il.  and  tendntf^. 

Send  the  coupon  and  sample  or  scale  today   and   for   your     y  fr**  o*  ch»"-aceiiifie**eo*«wi 

^  *  J*    yiBandihe  mirror 

trouble  we  will  send  you  the  above  illustrattd 

Pocket  Mirror 
FREE 


jnti  ana  im  mirror 

♦*  y^uw6fr  of  botiersinuu^ 
^  Capacity  of  each  boiler 


^  fregutiuy of cUanins  bailers ^ 

^  FrtQuency  of  opening  the  blow-oft  during 
Hiver  or  other 


^   working  hours^ 


^  source  of  water  supply 

J^  Boilers  are  usedabout 

^  Boiler  compound  mow  useJ^^ 
J^  Aame  


_  hours  out  of  2i 


f   Street  and  Aumber  . 
♦•*  City 


^    firm's  A'ame    _ 
l/,,_-,_EoB.  Review 


.  StaU- 


Datt^ 
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'ContiniKd  from  page  44.) 

GMketa 

Cociixrar  Tire  k  Rubber  Co. 
PrrrjT'.Tinb  Rubber  Co. 
Oalier  C::t  Rubber  Co. 

Otmr  Cmttiac 

C'i.-iga  Ravhide  Mfg.  Co. 

Gcan,  BawUde 

Ci:ag;   Rawhide  Mfg.   Co. 

Gemerators 

Atecneac  Tx^tx  Cc. 

Gowmona  Pump 
J>MTT  5«cas  Tnp  Co. 
^ni  Bc«a!uor  Co..  C.  M. 
""  "       Governor  Co- 

Eacseenng  Co. 


.texxiQ  CrooUe  Co..  Jos. 

Cl«*»klte,  Flake 

Dixcs  CracTtle  Co.,  Jo». 

Grata  Ban 

Ea»hnei:  &  Co.,  John   S. 
Boiyoke  Stean  Boiler  Works. 
Martin  Grate  Co. 
Robertson  &  Sons,  Jas.  L. 

Gvatea.  SkaUng 

Lippincott  Steam  Spec.  St  Sup.  Co. 
Martin  Crate  Co. 
Robertson  8c  Sons,  Jas.   L. 

Greaae 

Cook's  Sons.  Adam. 
Dixon  Crucible  Co.,  Jos. 
Kt  J  stone  Lubricating  Co. 
Lubron  Mfg.  Co. 

Oriaden,  ValTe 

Quaker  City  Rubber  Co. 

Hammerlog  XaoUnes,  Die 
Vlate 

Bat«i  Machine  Co. 

Keatert  and  Purifiers, 

Feed  water 

Bate?   ^fBehi^e  Co. 

Flower  Filter  Co.,  Walter  L. 

Harrison    Safety  Boiler  Works. 

acoba  &  Co.,  Chas. 

fatiooai  Pipe  Bending  Co. 
Quiticy  Engine  Wks. 
Robertson  (I  Sons,  Jas.  L. 
Stewart  Heater  Co. 
Wheeler  Condenser  St  Eng.  Co. 

Heaters,  Hot  Water  House 

National  Pipe  Bending  Co. 
Stewart  Heater  Co. 

Heatlsg  Apparatus 

Ohio  Blower  Co. 

Hose 

Ooodyear  Tire  &  Rubber  Co. 
IV'nnsylvania   Rubber  Co. 
Quaker  City   Rubber   Co. 

Indicator  Instrnotlon 

Indicator     n^truction  Co. 

Zndioators,  Speed 

S! arret t  Co.,  I,.  S. 

Indloators,  Steam  Eniclne 

BushneU  &  Cu.,  John  S. 
I.ippincolt  Sl<-.im  Slii'i:.   St  Sup.   Co. 
Robertson  A  Sons,  );»«-,  I.. 

Injectors 

Anierican    Iiije(t(»r   Co. 
Chicago  Iiijcrtor  C**i. 
HancfKk    Iri'.iiinitor    (*o. 
Lunkenhciini-r  Co. 
I'enberthy   Injfclor    Co. 
I'owcU  &  Co.,   Wni. 

Inspirators 

Il.'incock  Inspirator  Co. 

Iiace  Leather 

Chicaso  Rawhi.I.;  Mff.  C... 

Levels 

Starrett  Co.,  I..   S. 

Lubricators 

.■\m«  ricat'   Inicclor  Co. 
Chicago   Irmctnr  Co. 
I_Mrmt  Lubricator  Co. 
(irt-<ne.  TwetMi  Sr  Co. 
Kcy-toiic   Lubricating  Cu. 
I.unkcnIii-im»T  Co. 


I'enberthy  Injector  Co. 
I'owell  &  Co.,  Wm. 
Sterling  Lubricator  Co. 
Williams  Valve  Co.,  D.  T. 

Lnbrleatori,   Automobile 

LunkftiUcimfr  Co. 

Macblnerr,  Oil  MIU 

Anderson  Co.,  V.  D. 

Machines,  Drlllinc 

McCrea  &  Co.,  Jas. 

MaeUaea,  Elaetrie  Bmrlas 

McCrea  &  Co,,  Jas. 

MiDraiaetera 

Starrett  Co.,  L.  S. 

Mill  Equipment,  Wire 

Bates  Machine  Co. 

Motors 

.\merican  Engine  Co. 

Nail  Machines,  l^ire 

Bates  Machine  Co. 

Nail  Ramblers 

Rates  Machine  Co. 

Oil  and  Grease  Cups 

.\merican  Injector    Co. 
I|u3hnell  &  Cp.,  John  S. 
Chicago  Injector  Co. 
Uctroit  Lubricator  Cc. 
France  Packing  Co. 
Keystone  Lubricating  Co. 
Lunkcnheimer  Co. 
Merrill,  C.  U, 
rVnbertby  Injector  Co. 
l'.i»e!l  S  Co.,  Wm. 
Williams  Valve  Co.,  D.  T. 

OUs 

International  Boiler  Compound  Co. 
Lubron  Mfg.  Co. 
Standard  Oil  Co. 
Vacuum  Oil  Co. 

Pachins,  MetalUc 

France  Packing   Co. 
F.oodyear  Tire  &  Rubber  Co. 

Pa  c  kins,  Bawklde 
Hjrdranllo 

Chicago  Rawhide  Mfg.  Co. 

Packing,  Sheet  and 
Fibrous 

Cliieaun  Kawhtde  Mfg.  Co. 
CrantTall  Piicking  Co. 
I'raniie  Tacking  Co. 
Jioodycar   Tire  &    Rubber  Co. 
riutikl  Packing  Co. 
lirecne,  Tweed  &  Co, 
Lubron   Mfg.  Co. 
Pennsylvania  Rubber  Co. 
()uakcr  City  Rubber  Co. 
Ktjbertson  at  Sons,  Jas.  L. 


Peabcrthy  Injector  Cp. 
Sterling  Lubricator   Co. 

Pumps,  Po-wer 

Myers  &  Bro.,  F.  E. 
Quincy   Engine   Wks. 
Stewart   Heater  Co. 


Packing  Tools 

Mound  Tool  &  Scraper  Co. 

Paint 

Ilixon   Crucible  Co.,  Jos. 

Penclla  and  Crayons 

lAUn  Crucible  Co.,  Jos. 

Pinions,  Ratrhide 

Chictifio  Rawhide  Mfg.  Co, 

Pipe  and  Fittings 

t'ranc  Co. 

Pipe  Cutting  and 
Threading  Machines 

.\rnistrnng   Mfg.  Co. 

t'olmiihus  M.icnine  Co. 

Ti>lcdu  Pipe  Threading  Machine  Co. 

Vlanlmeters 

Hushnell  &  Co..  John  S. 
Lippincott  Steam  Spec.  &  Sup.  Co. 
Kobcrt.son  &  Sons,  Jas.  L. 

Pumping  Jacks 

.Mvers  &  Bro.,  F.  E. 

Pumps,  Air 

^"a  Ion  Pump  Co- 

.  CondenMr  &  Eng.  Co, 

Pumps,  Oentrifneal 

NVhrcIer  C<mdcriaer  &   Eng.  Co. 

Pumps,    Oil 

<"irrfne.  Tweed  &  Co. 
Liinkrnhcinier  Co. 


Pumps,  Steam 

Albany  Steam  Trap  Co. 

Canton  Pump  Co.  .    ^ 

Lippincott   Steam    Spec  &  Sup,   C'*. 

Snider'HughcB  Co. 

W'bccler   Condenser   fit   Eng.   Co. 

Pumps,  Vacuum 

Wheeler  Condenser  &  Eng.  Co. 

Rams,  Steam 

Penberthy  Injector  Co. 

Reducing  IXTheels 

BushneU  &  Co.,  John  5. 
Lippincott   Steam    Spec.  &   Sup.   Co. 
Robertson  *   Sons,  Jas.    L. 

Regulators,  Damper 

BushneU   &  Co.,  John  S. 
Davis  Regulator  Co.,  G.  M. 
Lagonda    Mfg.    Co. 
Robertson  &  Sons,  Jas.   L. 

Regulators,  Feedwater 
Lagonda   Mfg.   Co. 
Merrill,  G.  0. 

Regulators,  Pressure 

Davis  Regulator  Co.,  G.  M. 
Foster  Engineering  Co. 

Reseating  Machines 

Lagonda  Mfg.  Co. 

Rope  Dressing 

CUing- Surface  Co. 

Rope  TransnUssion  Wheels 

Bates  Machine  Co- 

Bnbber  Goods 

Goodyear  Tire  &  Rubber  Co. 
ijuaker  City    Rubber  Co- 

Rnles,  Steel 

Starrett  Co.,  L.   S. 

Saws,  Hack 

Starrett  Co.,  L.  S. 

Separators,  Steam  and  Oil 

Albany  Steam  Trap  Co. 

Austin   Separator  Co. 

BushneJl  S  Co..  John  S, 

Flower  Filter  Co^  Walter  L. 

Harrison  Safety  Boiler  Works. 

Jacobs  &  Co.,  Chas. 

I.ippincott  Steam  Spec.  &  Sup.  Co. 

Ohio   Blower  Co. 

Robertson  &   Sons,  Jas.   L. 

Stewart  Heater  Co. 

Squares 

Starrett  Co.,  L.   S. 

Staple  Machines 

Bates  Machinr  Co. 

Steam  Specialities 

.■Vfulerson   Co.,  V.   D. 

n?ivis   Regulator   Co.,  G.  M. 

Lspr^^'nda  Mf^.  Co. 

LunkcnheimcT  Co. 

Ohio  Blower  Co. 

Pittsburg   l/Oge   St    Supply   Co. 

Powell  &  Co.,  Wm 

Reliiince  Gauge  Column  Co. 

Williams  Valve  Co.,  D.   T. 

Wright   Mfg.   Co. 

Stokers,  Mechanical 

Atiltman  &  T.aylor  Mch.  Co. 
Model  Stoker  Co. 

Strainers 

L.  &  D.  Foot  Valve  Co. 
Merrill,  G.  V. 

Superheaters 

Aultman  Sc  Taylor  Machinery  Co. 

Supplies,  Engineers' 

Ftiince    Packing  Co. 

Lippincott  Steam  Spec.  &  Sup.  Co. 

Reliance  Gauge   Column  Co. 

Tape  Measures 

Starrett  Co.,   L.   S. 

Tools,  Mechanics' 

Starrett  Co.,  L.   S. 


Tools,  Seraplas 

Motind  Tool  ft  Scraper  Co. 

Traps,  Air 

Wtight   Mfg.   Co. 

Traps,  Steam 

Albmy   Steam   Trap   Co. 
."Anderson  Co.,  V.  D. 
Davis  Regulator  Co..  G.  If. 
Flower  Filter  Co.,  Walter  L. 
OoldenAnderson      V^alve      Soeeiallj 

Co. 
Lagonda   Mfg.    Co. 
McCrea  &  Co.,  Jas. 
Ohio  Blower    Co. 
Reliance  Gauge  Columt)   Co, 
Wright  Mfg.  Co. 

Trimmings,   EngiBa    sad 
Boiler 

Powell  Co.,  Wm. 

TaMng 

Quaker  Gty  Rubber  Co. 

Unions 

Albany  Steam  Trap  Co. 
Powell  &  Co.,  Wm. 

Valves 

Albany  Steam  Trap  Co. 

Crane   Co. 

Davis   Regulator  Co..  G.   M. 
Foster    Engineering  CO. 
Colden-ADdcrson      Vslve      SpCcUir 

Co. 
Hancock  Inspirator  Co. 
Lubron  Mfg.  Co. 
Lunkenheimer   Co. 
Pittsburg  Cage  &  Supply  Co. 
Powell  &  Co.,  Wm. 
Williams  Valve  Co.,  D.  T. 

Valves,  Back  Preasux* 

Davis  Regulator  Co.,  G.   IC 

Valves,  BlowoC 

Lagonda  Mfg.  Co. 

Pittsburg  Gage  &  Supply  Co, 

Powell  Co.,  Wm. 

Valves,  Gate 

Coldcn-Andcrson      Vslve      SpeeUtj' 

Co. 
Lunkenheimer   Co. 

Valves.  Foot 

L-  A  D.  Fool  Valve  Co. 

Valves,  Non-retnm 
Golden-Anderson     Valve      Specialty 
Co. 


Valves,  Pump 

Lubron  Mf)g.  Co. 
Pennsylvania  Rubber  Co. 
Quaker  City  Rubber  Co. 

Valves,  Reducing 

Foster   Engineering   Co. 
Golden-Anderson      Valve      Specialty 
Co. 

Valves,  Tuyere 

Lunkenheimer  Co. 

Varnish 

DiKon  Crucible  Co.,  Jos. 

Watches 

Hngineers    Review   Co. 

'Water  Columns 

Gold  en  Anderson     Valve      Specialty 
Co. 

Lunkenheimer  Co. 
Pittsburg  Gage  St  Supply  Co. 
Keliance    Gauge    Column    Co. 
Wright  Mfg.  Co. 

Water  Purifying  and 
Doftenlnp  Systenu 

Flower  Filter  Co.,  Walter  L. 
Harrison  Safety  Boiler  Works. 

Water  Testing  Apparatns 

Lord  Co.,  Geo,  \V. 

Whistles,  Steam 

Lunkenheimer  Co. 
Powell  Co.,  Wm, 
Williams  Valve  Co.,  D.  T. 

Wire  Painters 

Bates  Machine  Co. 

'Working  Heads 

Myers  &  Bro.,  F.  E. 

Wrenches 
Trimont  Mfg.  Co. 
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The  Wise  En^ineer^s  Second  Talk: 

I  won'l  say  "I  told  you  so"— it't  like  kicking  a 
man  when  he's  down — but  I  knew  you  d  find 
out  that  this 

WEINLAND 

Tube  Cleaner 

is  the  best  of  the  bunch.     H  you  used  it  instead  of  that  "just  as  good"  thing  the  hose  wouldn't  have 

sme  off,  and  the  old  man  wouldn't  have  kicked  about  the  water  bill,  and  you  wouldn't  have  kept  the 

ant  shut  down  so  long.     You  can't  beat  the  Weinland  for  getting  out  any  old  scale  with  the   least 

and  power.    The  Lagonda  folks'U  clean  your  boilers  with  this  or  Power  Cleaner  on  contract, 

you  know,  besides  selling  it  outright      Yes,  their  tube  cutter  is  another  good  thing — cuts  off  tubes 

nywhere  mce  and  clean  in  a  jifiy. 

Old  man  kicking 
about  coal  bills?  Sure! 
Use  a  Lagonda  Dam- 
per Regulator — that'll 
tickle  him. 

Why  don't  you  get 
a  Lagonda  booklet  ? 

The  Lagonda  Mf^.  Co. 

Boiler  Cleaning  Elxperts.     At  it  20  Years 
Springfield,  Ohio 

New  York  Chicago  Pittsburg  Philadelphia  Si.  Loui* 
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WHY  NOT  INVESTIGATE 


The  "TORPEDO" 


The  "DEMON" 


V  ^^j>ks  <«•  nv  *«■» 


^j^tmat^ 


«3S::i 


QprRATeO     BY    )VjA-r£Fi 
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FOR  FIRE  TUBE  BOILER.S 


FOR.  'WATER  TUBE  BOICCRS 


The  "Torpedo"  is  a  wonder  for  finding  scale 
where  you  think  there  is  none.  Hundreds  of  de- 
lighted users  will  testify  to  this  as  well  as  an  im- 
mense saving  in  fuel,  boiler  repairs,  etc.  The 
boilers  of  the  Bissell  Carpet  Sweeper  Co.,  Grand 
Rapids,  Mich,,  were  reported  clean  by  their  boiler 
inspectors.  A  trial  of  the  "Torpedo' '  in  one  boiler 
resulted  in  seven  bushel  baskets  of  scale  removed 
weighing  438  lbs.  Maybe  yours  are  the  same 
kind  of  clean  (?)  boilers.  Take  the  ' '  Torpedo  ' ' 
on  free  trial  and  see  for  yourself. 


The  "Demon"  is  the  biggest  improvement 
ever  made  in  water  tube  cleaning.  A  new  form 
of  self-contained  motor  which  is  so  powerful  as 
to  allow  the  use  of  a  cutter  that  cuts  the  scale  in 
contradistinction  to  loosely  mounted  cutters  that 
grind  or  wear  down  the  scale.  The  cutters  of 
the  "Demon"  must  cut  as  they  are  held  steadily 
and  firmly  ag.iinst  their  work  by  stiff  springs  but 
when  the  scale  has  been  cut  away  they  revolve 
freely  without  friction  on  the  tube.  Give  the 
"Demon"  a  trial.     It  will  surprise  you. 


The  General  Specialty  Co. 


73  Carroll  Street, 

BUFFALO.  N.  Y. 
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^lighlniig  Telle  Cleaner"  Features 

I  — Cleans  tcaled  tubes  Inside  or  ouuide, 
2— Propelled  by  water,  air  or  iieam. 
3  —  Does  the  work  quick. 

4 — Saves  $2.00  every  10  hours  run  metered  water  bill. 
5 — Motor  Wheel  utili/es  a  compound  power. 
6 — Construction  overcomes  cone  and  ball  breakage. 
7  — Has  re-sharpening.  non<breakable  cleaner  head. 
ft^Future  repairs,  very  small  item. 

9 — Price  saved  several  limes  a  year  in  coal  bills,  and  it 
lengthens  the  life  ol  the  lube*  many  years. 
Sold  on  approval.  Altrnctivc  proposiiton  to  State  Axc^cls. 

MAURER.  LABADIE  &,  CO. 

South   Bend,   Ind. 


215  St.  Joe  Street, 


CENTURY 

The  Original  White  Packing. 

FOR    SALE    BY    LEADING    SUPPLY    HOUSES. 


Cleveland  Flue-Cleaner  Manufacturing  Co. 

Forcing  a  spiral  jet  of  ateam  entire  leng^th  of  tube. 

Sizes  tofitaoytioiler,  with 
]-in.  to  16-in.  tubes.  A  H 
I).  Patent. 

Ttie  old  reliable  and  most 
economical  cleaner  in  the 
market.  ]t  has  uo  ec]iial. 
Satittfaciion  suaranteed. 
LiherBl  discount  to  dealers.  Send  for  Circular  and  Price  List  of  Cleaner 
and  Hose.  Room  13,  74  Frankfort  Street,  CLBVELAND.  OHIO. 


30  Days 
Trial 


To 

Prove 

Otsr  Claims 

RUGGLES 

Perfection  Flue  Cleaner 

is  the  simplest  cleaner  on  the  market 
and  is  one  of  the  most  efficient.  No 
screws  or  rivets  used  in  its  construc- 
tion.    Sharpens  itself. 

Strong  and  reliable. 

Send  for  one  on  trial. 

Rug'g'les  (Sl  Rugg'les 

BATAVXA.    ILLINOIS. 


immilLSFACM 


^ 


There  are  three  important  things  to  consider  in 
ing  packing.     One  is  lubricating    value — another    ^j 
ticity — and  last  but  not  least,  lasting  qualitie 

When  you  buy 

Crandall 

Packings 

you  buy  a    full  measure 
of  all  three. 

Speaking  of  lubrica- 
tion, no  packing  is  so 
well  saturated  with  high 
grade  lubricating  oil  as 
Crandall's — and  all  be- 
cause of  our  process  of 
applying  cold  oil  to  raw 
material;  as  for  its  elas- 
ticity (the  give  and  take 
properties)  and  its  lasting 
qualities.  Crandall  has  an 
enviable  reputation  —  a 
reputation  all  its  own. 

There  is  more  than  an    even    chance  that  Crai 
Packing  will  outwear,    two    to    one,   any  thing  in  th 
packing  line  you  can  put  beside  it. 

Don't  uke  this  for  granted.try  Crandall.     New  caU 
log  showing  full  line,  sent  on  request. 


Style   No.    205 

ExpanHoa  for   SlFam  Hanuncrs,  Qo 
■Ol  Rods,  Etc 


in^ 


I 


Crandall  Packing  Co3 

Palmyra,  IM.  Y.  fl 

NEW  YORK,  CHICAGO,  ^ 

136  Liberty  Street  52  W.  Washington  SMI 

Pacific  Engineering  Co.,  Seattle.  Wa«h.,  ^M 

Pacific  Coast  Agenti  ^H 
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//  you  want  the  Best  Get 

f^  ___         /  J*_  J"leam   and   Watmr 

UOULa  S  PACKING 


In  orderiuifsive^^ar/ diameter  of  Stuffing 
Box  and  Pittou  Rod  or  Valve  Stem. 

See  that  our  name  and  trade  mark  is  on 
every  package. 


Regiateied  Trade  Mark 

Gould  Packing  Co. 

AX.BIOH  Chipmax.  Treaa. 
East  Cambridge.  MASS. 


Ring  Packiag, 


''^Noiseless  Running.''^ 

Chicago  R.a'whide 

Gears  and  Pinions 


Original  Rawhide. ' ' 


MABBS 


R.a^vliide 

Hydraulic 
PacKing 

It  ifl  and-frictiooa)  and  the  most 
durable  on  the  marlcet. 


The  Chicago  llatvhlde  Mfg.  Co. 


SBSD  FOR  CAtAlOncK 


7/  Ohio  Street.  Chicago,  lU. 


Lubron  Packings 

are  specially  treatfed  with 


(tkade) 

LUBRON. 

They  outvrear  and  outlast  all  others  and  are 
self  lubricating.  If  your  packings  give  you 
trouble  send  us  an  order.  If  your  packings 
work  all  right  try  ours  once,  they  will  work 
better.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

THE  LUBRON  MFG.  CO. 

88  Broad  Street, 
Dept.  ».  BOSTON,  MASS. 


TIGHT 
TIGHT 


Packing  laid  up  from  Asbestos 
Wick  or  Cotton  Yam  and 
doped  up  with  grease  aud 
graphite,  has  no  springiness — 
no  resilience — set  it  up  tight 
enough  to  stop  leakage  and  it's 
liable  to  harden  in  the  gland 
or  char  under  any  degree  of 
heat. 

How  many  valve  stems  have 
been  cut,  scored  and  twisted 
by  the  use  of  such  packing. 

PALMETTO 
TWIST 

PACKING 

never  hardens  under  any  pres- 
sure or  temperature.  \'alves 
work  easy  and  don't  blow 
where  Palmetto  Twist  is  used. 

SEND  FOR 

FREE  SAMPLE    SPOOL 

Greene  Tweed  ^  Co. 

17   Murray  Street, 
NEW  YORK. 
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All  of  these  arc  mentioned  in  the  list  which  will  be  sent  to 
every  man  who  fills  out  and  forwards  to  us  the  blank  below. 
All  are  given  free  for  coupons  which  come  with  every  pound 
of  soft  and  sheet  and  every  inch  of  metallic  packing. 

France  Packing  Co.,  Inc. 

.STATE  STREET,  TACONY. 

PhiladelpHia,  Pa. 

Manufacturers  of  Metallic^  Fibrous  and  Sheet  Packing. 


Onr  packing^s  have  been  on  the  market  for  years  and  are  used  in  the  largest  plants  in  the  world. 


Tkto  Wfia  rrpmoiUi  a 


l:  ^  (Ml  Mimo  njRCHASC  THis    coupon     is    redeemable     and     will    Help 

W  f—m^       rm  of  Umm    rouponi    nr*  ~ 

fk    ^— J    •.y«ic*l«nllaoaec«rllilcml*iiBd  , 

(^  ^3  .» r^«MW«»«»rjinxuiour  yoti  to   inaKe  a  start. 


••yvicatwl  laoaeorllHcml*  nod 

•  M  rad«c»«M«MrorJlnx  to  our 

•-.  #— >  t*mm*Mm    IM  at   wy  ot  our 

0        riuMcc  MCMinaco.  inc.  For  OUT  free  premium  list  fill  out  and  mail  us  blank  below 

_^____ ■■ Tear  off  Hero _ 


VtL 

t 


Date- 


... 19»1 


ySAKCK  PACKING  CO., 

0iUUSt.  Tacoojr,  Philadelphia,  Pa., 
G^HiUmfm—ICxadXy  »end  me  premium  list  and  full  particulars  regarding  the  indicators  and  other  articles  that  you  are  git* 
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THE 


Inly  Perfect  Packing 


GOODYEAR 
AKRON 
METALLIC 

GUARANTEED 

For  Piston  Rods,  Valve 
Stems,  Pumps,  Etc. 


Our 

Everlasting 

Sheet 


For  Ammonia  and  High 
Pressure  Stands  Alone. 


H    Tip  Top  (red) 

^^P  For  Regular  Use 

ITE    FOR    OUR    SPECIAL    LIST    OF    PREMIUMS 

I      —■■ 

fe  Goodyear  Tire  &  Rubber  Co. 

!  AKRON.  OHIO 

I 

rialional  Sleam  Specially  Co.,  32SFtuco  BIdg.,  St.  Louii,  Mo. 
■  A.  Burtowt,       .  -  220  Sixteenth  Si,,  Denvei.  Colo. 

L  Moyer.  -  -  78  Larnod  St.  West.  Detroit.  Mich. 

1 10  Lake  St.,  Chicago.  111. 

L  -  -  -         253  Wert  47lh  St..  New  YoHc  City. 

I      -  ...  6-8  Menimac  St.,  BodoD,  Mou. 


£UREKA 
PACKING 


<^B   A^. 


^^-•j 


m: 


j^  ■ 


a'V^ 


Because  it  can  be  readily  cut  into  rin^js  to  fit  any  size 
rod,  ami  set  as'de  to  be  used  when  required  without 
losing  the  elasticity  or  any  of  its  wearing  qualities.  This 
is  only  so,  however,  with  Genuine  Eureka  Packing. 
Now  see  that  what  you  buy  is  Genuine. 

Did  you  see  our  ad  describing  the  way  to  cut  Eureka 
Packing  into  rings  ? 


Robertson -Thorn  pson 
Indicator- 
Sold  on  ra<iy  trrms  to  suit 
Eii^iuLcrii. 


A  Robertson-Thomp- 
son  Indicator 

Many  an  engineer  owes  his 
position  as  chief  to  the  fact  that 
the  more  he  studied  his  engine 
the  more  he  realized  the  abso- 
lute necessity  of  using  an  indi- 
cator, and,  therefore,  secured 
one. 

Robertson-Thompson  Indica- 
tors are  sold  on  ttrins  to  suit 
any  entjineer  with  reference. 


A  Victor  Reducing 
Wheel 

will  give  an  absolutely  perfect  re- 
duction of  stroke  to  canl  size  with- 
out any  vari.it ions  whatever.  May 
be  connected  while  the  engine  is 
in  motion. 

Gla  I  to    go  into  details  with 
you  regarding  our  Willis  Planiineters.  Mine  Eliminators, 
Feed     Water     Healers,     Spencer    Damper    Regulators, 
Shaking  Grates  ami  Exhaust  Heads. 

JAS.  L.  ROBERTSON  a  SONS, 


Victor  Reducing 
Wheel 


402   FulloD  Street. 


NEW  YORK. 


I 


I 


raiNEERJ 


iogaat.  ij 


THrow  Away 

Your 
Packing'  Hooks 


No  more  disagreeable  packing  jobs.  Start  right  by  packing  your  engine  with  P.  P.  P. , 
and  your  packing  troubles  are  over.  Then,  when  more  packing  is  needed,  simply 
add  a  new  ring  of  P.  P.  P. — that's  all.  The  long,  disagreeable,  after-hours  job  of  pul- 
ling the  old  hard  packing  out  of  the  hot  stufl5ng  box  is  entirely  done  away  with,  and 
Sundays  aud  evenings  are  yours.  In  addition  to  this,  P.  P.  P.  lasts  ten  times  as  long 
as  ordinary  packing  or  the  imitations  of  P.  P.  P.  So,  while  it  makes  your  work  much 
lighter,  it  saves  considerable  money  on  the  packing  and  coal  bills. 


P.  P.   P. 


works  both  ways — for  you  and  for  your  employer.     It  stands  the  test.     As  a  partial 
proof  of  our  statements  we  reproduce  the  following  letter.     For  a  full  proof  fill 
out  the  coupon  below. 


Faribault,  Minn.,  Aug.  24,  1901. 

We  use  P.  P.  P.  Packing,  carrying  100  lb.  steam  pressure,  on  a 
Twin  City  Corliss  Compound  Engine,  and  ran  one  set  of  packing  on 
the  main  rod  two  years  and  nine  months,  adding  during  this  time  of 
•ervice,  one  ring,  which  I  consider  unusual  service.  I  have  used 
every  known  packing  in  the  market,  but  never  have  been  able  to  se- 
cure such  service  from  any  of  them.  I  adjust  the  gland  nuts  with 
my  hands  only,  never  using  a  wrench,  antl  the  packing  runs  practic- 
ally without  friction. 

HERMAN  POFAirL,  Chief  Engineer, 

Polar  Star  Electric  Company. 


.•*  Quaker 
..♦•         City 
,.•  Rnkitcr  Co. 
y'PbiUdelphU. 

»•*  GeDtlemro:    Pleaic  kihj 
V    roe  your    beoUrt  i 
y   llwtP.P.P.  wi«Krt« 
^•*  JVamt  


,♦*  SI.  and  Ao.. 
'•  City 


&j/<_ 


•*  Occupation  , 
,♦*  Employrdby.^ 
'    BKO.  BBV. 
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SEND   FOR  CATXLOQUE   OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS,  SEPARATORS, 

ETC..    ETC..   TO 

Llppincott  Steam  Specialty  &  Supply  Co., 

NEWARK,    N.    J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  be  with.lrawn.  If  you  are  an  engineer  desirous  of 
learning  indicator  work  "to  a  finisli,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  rea<l 
our  ad  in  the  Engineers"  Review  for  March,  and  then 
write  for  further  particulars,   which  are  free.      Address 

A.   C.    LI  PPI  NCOTT 

OENERAL   MANAGER  OF 

INDICATOR  INSTRUCTION  CO. 

93  CREEN   ST.,   NEWARK,   N,  J. 


J 


FAIR  OFFERS 


We  will  vend  an  Indicator  or 
Redudnc  Wheel, or t»Lh,  sub- 
ject to  euunination  at  express 
office,  to  l>e  returned  at  our 
expeiue  if  not  found  to  be  first  class  io  every  detail,  or  we  will  lend  one  of 
our  Soot  Sucker  Tube  Cleaner*,  subject  to  trial  and  approval,  to  be 
fctunied  i/  oot  satisfactory. 


THB  SOOT  SUCKER  draws  the  soot  from  the 
tubes  without  admitting  steam  into  them. 


Bachelder  Indi- 
cator with  Ideal 
Wheel  attached 


Complete,  convenient  and  ttlUble :  ready  for  varions  press- 
ures without  chant^c  of  spriiii;;  guaranteed  correct. 


irmlchael  Damper  Reg:ulator.  Automatic  Oil  Cups. 

Grate  Bars,  all  kinds, 
earn  and  Oil  Separators.  Furnace  Blowers. 

S^nd  fvr  our  Calaiosuf. 

JOHN  S.  BUSHNELL  &  CO. 
b  Uberty  Street.  NEW  VORK. 


The 

Anderson 

Cushioned 

Non-Return 

Valve 

Is  one  of  the  most  perfect  de- 
vices of  the  kincl  on  the  mailut 

Strong,  reliable,  well-made, 

diuable  and  [x>sitive 

in  action. 

The  cut  shows  the  perfected  ash- 
pot  arrangement  which    is   neces- 
lary  Io  avoid  the  chattering  and  ham- 
mering which  so  olten  exisuiaii. 
class  oE  valves. 

We  slao  make  llie 

Golden  Tilting 

Steam  Trap 

Get  the  CataJog  of  cMjr  Sprcuiliei. 


WORTH  WINS  I 


AMOLC  cm  QLOSE 


The  Golden-Anderson  Valve  Specialty  Go. 


200  Pike  Streat, 


PITTSBURG.   PA. 


^  READY 


^ 


ROTTI^VA^^ 


H^ 


Get  the  POWELL  Habit 

That  habit  is  quality  and  satisfactory  prices — something 
tangible  relating  to  steam  brass  goods  for  the  engine 
and  boiler  room. 

In  guick  openine  lever  Talves,  such  u  throttles  for  rood  ensHnes, 
saw  milU,  coal  hoists.  autOH,  laundry  tnachincry.  oil  pipe  lines  and 
all  uses  where  il  is  desired  to  start  and  stop  quickly  a  full  Sow  of 
fluid. 

The  "PO\l'TEI,L  TITAN"  for  pressures  up  to  175  lbs.  or  the 
"POWELI.  RHADY"  for  pressures  up  to  75  lb«.  are  unquestionably 
the  valves  to  use. 

No  jambjng,  no  sticking,  durable,  thorouffbly  dependable, 
quick  Bctintc,  full  open  way  valves. 

Jobbers  in  your  territory  will  quote  prices  and  furnish  circulars. 
A  trial  order  is  most  convinciuff . 

MANDFACTUKBO   BY 

THE  WM.  POWELL  CO.,  Cincinnati.  O. 

Meulion  "Kng^ine^rs'  Review." 


"TITAN" 
Throttle  Valve 


J 
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The  Hancock  Valves* 


^  ^  ^ 

Our  Guarantee 

We  guarantee  that 
each  and  e\-er>'  Globe, 
Angle,  60°  and  Cross 
Valve  with  our  Mono- 
gram on  it  has  been 
tested  with  1000  lbs. 
water  pressure  and 
found  tight  before 
leaving  oor  Works. 

yf  ^f  ^ 


^Vrite  for  our  booK  of  "Valves,** 

The  Hancock  Inspirator  Co. 


85-«7-89  Liberty  t, 
NEW  YORK- 


22-24-26  So.  CUoAl  SU 
CHICAGa 


"WILLIAMS' 


N 


Double 
Disk 
Gate 
Valves 

Guaranteed   to 

be  Best  ou  the 

Market 


Send  foi  Catalog 
and  Piico 


The 

D.  T.Williams 

Valve  Go. 

CINCINHATI,       OHIO. 


PRESS raa  kegclator 


It  s  Worth  While 

to  investigate  the  merits  of  our 
specialties  if  you  want  to  get  the  best 
results  possible  from  the  use  of  such  ap- 
pliances. We  can  refer  you  to  any  num- 
ber of  well  known  concerns  using  DAVIS 
\*AL\^ES  who  would  substantiate  all  our 
claims,  but  better  still  we  will  send 
them  to  you  on  trial,  and  if  they  do  not 
make  good  we  will  not  expect  you  to  keep 
them.  Did  you  ever  buy  goods  on  a  bet- 
ter basis? 

All  prominent  jobbers  sell   DAVIS  VALVES. 
Complete  catalog  on  application. 


Pressure    Regulators,     Steam    Traps, 

Damper  Regulators,  Relief  Valves, 

Balanced  Valves,  Air  Valves, 

Back  Pressure  Valves 


G.  M.  Davis  Regulator 

Company 

152  Milwaukee  Ave.,  Chicago,  HL 

BOSTON  NEW   YORK  SAN  FRANCBOO 

KSTABLISHEU  THIRTY  YEARS. 


STEAM  TRAP 
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Enginaars  e»n  dapand  upon  th« 

Chicago    Automatic 
Injectors 

dointf  ^NrKaft  ^nre   claicn  for  thorn. 

We  have  the  most  ex- 
tensive testing  plant  in  the 
United  States  and  each  in- 
jector is  tested  under 
^  actual  conditions  before 
m  leaving  our  factory. 

Place  a  Chicago  Injector 
on  your  boiler  and  your 
injector  troubles  are  ended. 

The  Chicago  is  for  sale 
by  all  dealers. 

Send  for  our  1905  cata- 
logue showing  our  full  line 
of  Injectors,  Lubricators, 
Grease  Cups,  etc. 

THE  CHICAGO  INJECTOR  CO. 

\7ADS\I^ORTH.  OHIO. 


US. 

utomalic 
Injector 


COSTS  LEAST  FOR  REPAIRS 

Has  the  simplest  construction  and  fewe«t 
wearinR  parti.  Is  made  to  last,  and  does  it.  Best 
(or  stationary  and  portable  boilers  and  best  lor 
marine  purposes. 

The  only  perfectly  satisfactory  injector  for 
traction  engines.  If  feed  should  be  interrupted  it 
restarts  automatically,  the  minute  suction  hose 
reaches  water. 

Ttie  U.  S.  Automatic  Injector  i«  tjaclced  by  ttie  recom- 
mcndalioii  of  the  U.  S.  Koverttmcut  and  by  the  eadorKment 
of  over  20*1.1^00  ensrineer.-*. 

ENGINEER'S  RED  BOOK-»  complete,  practical  txiok 
of  dependable  information  will  be  sent  you  free  on  request. 
Send  us  your  name  and  addr?saand  we  will  mail  it  prompt- 
ly. Better  write  to<iay. 

Ask  for  rsialr^i;  rt  eiectori.  Kreaae  cups,  oil  cups,  jet 
pumps,  fire  plufis.  water  heaters,  etc. 

American  Injector  Co.,    Detroit,  U.  S.  A 


*^Mmerican 


I,    U,   3.   M.  kV 


The    Big 


Penbcrihy 
Automaiic  Injector 


Penbe  nthy 
Auto  Positive  hiiector 


Penherthy 
force   fetd   Oil   Pump 


is  a  Guarantee  of  Excellence^ 


No  Boiler  Room  is  Complete 
Without  Them 

Simple.  Reliable,  DurablcEconomical. 

Penbenhy 
Injector   Co. 

Detroit.    U.S.A. 


Sutcc  ss 
Vacuum  Auto  >^iiTcr  Oaee 


I 


4 


mlabktMkmal 


The  Purpose  of  a  Lubricator 


is  to  oil  the  engine 
when  in  operation 
and  to  do  it  efTicienf- 
ly.    The 

STERLING 

Force  Feed 
Lubricator 

accomplishes  this  id  • 
most  thorough  aod  lalis- 
Uctory  manner.  Of  per- 
fect workmanship  and  de- 
sign, it  easily  saves  30% 
of  the  oil  compared  wi1 
■  sight  feed  lubricator. 

It   can   be  succcasfi 
used  on  any  type  of  ei 
«ine. 

Write  for  our    baokl< 
which  treats  llie  •ubject 
thorOHghly. 


Sterling:  Lubricator  Co. 


5  Frank  Street. 


ROCHESTER,  N. 


LunKenheimer  Oil  Cup 

WILL  PROLCHSSG  THE  UFE  OF  BE.ARINGS  AND  PREVENT 
THEM  FROM  GETTING  HOT 

Strong,  Well  Made,  Practical  and  Durable 

MADE  IN  GRE.AT  VARIET>^  AND  FN  ALL  SIZES 
>X  ITU    AND    WITHOLT  SiGHT  FEED.     GUAR- 


A>JTEED    TO  GI\'E   PERFECT  S.ATISFACnON. 


The  LunKenheimer  Company 

Largest  Manufacturers  of  Engin- 
eering  Specialties  in  the  World. 


CF.NFJ<AL  OFncES  AND  W'ORKi 

CINCINNATI.  OHIO.  U.  S.  A. 


BRANCHES 


I  NEW   YORK.  Jt.  CortlMd  St 
(LONDON.  S.  EL.  35  G««DowrSi. 


LUNKF.NHEIMER 

SiBKi-F«iGU«OilCup 


Xi 


Wc  mdniifaclure  a  complete  litje  of  Brass  and  Iron  Qobe  and  Gale  Valves.  Hydrostatic  and  Mechan- 
Mal  LubriraloM.  Wliistic*  and  Whistle  Valves.  Oil  and  Grease  Cups,  Pop  Safety  and  Relief  Valves. 
Injfx  Inrt  and  Ejectors.  Blow-off  VaKcs.  Water  Columns  and  Gauges,  Cocks,  Generator  Valves] 
l-iUuigs.  Etc. 


! 


1. 1905 


ENGINEERS'   REVIEW 


57 


IE  NATIONAL  FEED  WATER  HEATER 


2,000,000  Horse  Power  in  Daily  Use. 

rinripal  characteristics  of  these  heaters  are  SIMPLICITY,  CHEAPNESS,  RELIABILITY  and 
El'l'ECTIVENESS  and  full  amount  of  heatiug  surface  in  every  heater. 

Supplies  Water  to  the  Boiler  at  2\2r  F. 

/•  manufacture  the  Ort^cial  and  Only  Qenulne  First-Class  Coil  Feed  Water  Heaters. 

(Made  nod  sold  only  by 
THE  NATIONAL  PIPE  BENDING  CO. 
175  Lloyd  St.,  NEW  HAVEN,  CONN. 

ll^'i'^^^K^^ASUcln'^'uk  PIPE  Catalogrue  and  Prices  on  application. 


The  National 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They  are   used  by   fully  nine-tenths   of  the  prominent  American  Engine 
btiilders. 

It  requires  merit  to  establish  such  a  record. 

Catalogue  on  application. 

Detroit  Lubricator  Company, 

DETROIT,         ^        MICH. 


conomy  and  Efficiency 

I  Both  obtained  from  the  use  of  the 

'Ideal"  Twin  Suction  Strainer 

,in  connection  with  your  condenser  or  fee<l 
[pump. 

It  catclies  all  refuse 
that  may  be  in  the 
water  flowing  in  any 
pipe,  such  as  the  suc- 
tion to  feed,  or  bilge 
pump,  or  injection 
pipe,  to  condeusers. 
Refuse  can  be  re- 
moved without  stop- 
ping flow  of  water. 

Jt  saves  time,  mon- 
ey, trouble  and  annoy- 
ance. 

It  13  a  duplicate 
,-ijnnes  Twin  propo- 
sition with  one  always 
on  the  job  and  tiie 
other  ready  for  busi- 
ness. Write  me  for 
booklet  and  prices. 

G.  U.  Merrill. 

PATERSON,  N.  J. 


»n  Houten  Street, 


f- 


muiufacturc  the  IMPROVED  TIC-A-TOC  GREASE 
CUP  ior  lubncating cranic  pint  or  cccenlncx. 


'b>6c  JACOBS  Patent  Water  Tube^ 


Feed  WTater  Heater  and  Ptxrifier 


Great  Efficiency 
Simplicity  of 
Coiutruction 
andLowCott 


Baa  a  c.\st  laoii  shell 
which  will  never  wearottt; 
with  scamleas  drawn  bra&s 
tubes  expanded  into  tube 
plates  at  top  and  bottom, 
with  double  blow-off. 

The  tubes  beiuDr  sur- 
mounted by  a  cap,  fonii- 
inic  a  chamber  at  the. top. 
and  beins  fastened  rigidly 
only  to  Uie  lon-er  tube 
plate,  free  play  is  sriven  for 
expansion,  thereby  pre- 
venting rupture  and  lealc- 
ase  of  joints. 


Chas.  Jacobs  &  Co. 

41  Oliver  Street, 
BOSTON,     -     .     MASS. 


W.  F.  PATTERSON 

1230  Park  BIdg.. 
Pittsburg,     .     .     Pa. 


"■Bbv  a  Heater 


OTIS 


Heater,  Ofl 
and  Purifier 


npenorty 

«1  pot  die 

atl 


uba 


IT  IS  GUARANTEED 


1 210  or  212 
It 


to  give  satisfac- 
it  may  be  re- 
am] we  \*ill  pay  freight 
bodi  ways  and  cost 


GET  OLR  CATALOG  ON  OUR 
POVER  PUMPS 


The  Stewart  Heater  Co. 

160  NorfolK  Avenne 
BUFFALO,  N.  y. 
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M  Foster  "Class  W"  High 
Pressure  Regulator 

Built  without  wctj;hls.  levers  or  direct- 
acting  xpiing&,  ensures  a  towrr  and 
uniform  delivery,  inespecliveof  preuure 
in  the  supply  pipe  —  all  done  by  the 
use  of  a  diaphragm,  easily  adjustable 
according  to  the  pressure  to  be  main- 
tained, and  controlled  by  springs,  act- 
^ClsH  W  ■  V«!ve  ing  through  a  toggle  lever  mechanism. 

i|}ply  Foster  "Class  W"  Valves  in  sizes  to  meet  all  requiremenli 
A  Foster  Catalog,  youn  (or  the  ulcins. 

ler  Engineering  Co.    Newark,  N.J. 


Your  Steam 


Bv  usmo  A 


HSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated. 
If  you  want  to  know  more 
about  them  write. 


The  Fistier  Governor  Go. 

1303  Main  St.,  -Weat 


We  have  a  few  copies  of 

I    Tulley  Handbook  on 
K        Engineerings 

|d  editiou,  that  we  will  sell  at  $3  per 
)y,  regular  price,  ^3.50. 
[f  you  want  a  copy  send  at  once.     Post- 
I  prepaid. 

I      ENGINEERS'  REVIEW, 

[  CLEVELAND. 

1— 


GOLD  MEDAL 
LOUISIANA  PURCHASE  EXPOSITION 

AWARDED   TO 

HARRISON   SAFETY    BOILER  WORKS 


Proof 


There  is  a  cerLiin  manufactiiriiiB  pl.int  in 
New  Enuland,  known  all  over  tin-  world, 
where  one  of  our 

Cochrane  Oil  Separators 

protects  a  closed  heater  so  tliat  the  conden- 
sation of  the  steam  used  in  the  heater  shall 
he  free  from  oil  and  suitable  for  use  in  the 
boilers.  When  the  owners  of  this  plant  re- 
cently shipped  the  closed  heater  to  its  manu- 
facturers for  some  necessary  repairs,  the 
manufacturers  stated  that  it  was  the  first  one 
of  their  heaters  that  tluy  had  ever  opened 
without  finding  marked  traces  of  oil  on  the 
steam  side  of  the  tubes.  It  was  unconscious 
and  miKlitly  strong  evidence  that  the  Coch- 
rane Oil   Separators 

TaKe  Out  Oil 

from  exhaust  steam  so  thoroughly  that  this 
stc;im  when  condensed  can  be  safely  used  as 
boiler  feed  or  in  manufacturing  processes  re- 
quiring pure,  hot  water 

The  closed  heater  manufacturers  were  sur- 
prised when  the>  learned  what  kept  the  oil 
out,  but  they  probably  did  not  know  that 
there  are  over  lO.ooo  Cochranv;  Separators 
giving  just  as  good  service  in  actual  opera- 
tion. 

.•\  Cochrane  Oil  Separator  placed  ahead  of 
your  closed  heater,  or  in  the  line  leading  to 
your  exh.iust  steam  heating  system,  would 
save  you  hundreds  or  thousands  of  tons  of 
pure,  hot  water  every  year,  which  would 
mean  an  annual  saving  of  many  times  the  cost 
of  the  Separator. 

What  are  your  conditions?  Perhaps  we 
could  be  of  assistance,  or  perhaps  you  could 
find  some  good  point  or  suggestion  in  our 
Separator  Catalogue  43-S. 

Harrison  Safety  Boiler  Works 


3137  North  17th  Str««t, 


PHILADELPHIA, 


PA. 


Manufacturers    nf   Cochrane   Fccd-W'atcr 

HcolCTS,  Cochrane  Sleam  ami  Oil 

Separators,  and   the  Sorgc- 

Cochrane-SysletHs. 


1 
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HAVE  YOU  HAD  OUR  PROPOSITION? 


Wc  offer  you  a  chance  to  make  money  in  your 
spare  time.  You  are  your  own  boss.  A  fair, 
square  deal  for    all    concerned.      Write  for  it. 


THE  NEW  CANTON  DUPLEX 
BOILER  FEED  PUMP  DE- 
SERVES YOUR  ATTENTION. 


IN  THE  CATALOGUE. 
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THE  CANTON  PUMP  CO.,  Canton,  O. 


THE  EDWARDS 
PATENT  AIR  PUMP 

For  remaving  water  of  condeiuation  and  air  from  the 
condensei.     Tlie   most   lucceuful    air    pump    made. 

We  aUo  Buke 

Wheeler  Surface 
Condensers 

Cofnbbed  Auxili- 
ary Condenser  and 
Feed  Water 
Heaters 

Feed  Water  Heal- 
ers 

Complete  Cooling 
Tower  and  Con- 
densing Plants  for 
Street  Railways 

Wheeler  Improved 
Centrifugal  Pump 

High  Vacuum 
Turbine  Plants 

Wheeler  Condenser  &  Engineering  Co. 


Chicago 


42  Broadway.  NEW  YORK.. 
Son  Francisco  London 


Trieste 


a^ras  FDWDca 


ESTABLISHED    1653 


LAMPREY     PROTECTIVE 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIRS. 

No  burned  out  arches  and 
cracked  fronta  if  you  uae  this 
de\-ice  for  protectine  boiler 
muutha.  Besides  preserving 
the  brickwork  about  the  fur- 
nace fruiits,  it  saves  fuel  and 
allows  thf  utilization  of  beat 
otherwise  wasted. 

SHAMROCK  MIL1.8. 

Winston -Salem.  N.  C.  Jan.2.W 
The  Mmprcy  Co. 

Dear  Sirs:  We  have  been 
usinu  for  the  past  sixty  days, 
the  Lamprey  Protective  Arch 
Plate  which  works  to  our  en- 
tire satisfaction.  Were  wc  to 
put  in  another  boiler,  we 
should  be  sure  to  use  this  de- 
vice. 

Yours  truly, 

SH.\MROCK  MTI.I.S. 

THE  LAMPREY  CO. 

WKSTFIEt.O.   MASS. 

So.  Oppicks  :  Box  321,  Marict- 
U.  Ca.  1124  Century  Btdx., 
Atlanta.  Ga. 

Bkanch  Oppick:  240  Chestnut 
St.,  Philadelphia.  Pa. 


AGENTS  WANTED  IN  THE  SOUTH  AND  WEST. 


^^     ~.  • 


^  zs.  ~   :^^-rL^-.  T  -r—    .::r  — ■= 


TOLEDO 
MACHINE 


E  TSEJaCiG  MICHIKE  CO. 


1  :«r^     -^  •runEaKrc   ^fc^er   Furnace 


'•^":i:rrL  Your  Ash 


'  e   ^\  r— .  r.  R  ceiling  Grate 


J  /  J  ■- 


'S   / 


•_  ~  '  T  :t  i_."v  «::%-  r.r.e  coal 
—  ::  r-  —:  "^  as- pit.  h 
-_-2  :  J_>.  '•*  _  pay  for  it- 
•rfi-  ■•r--'-s.  ;:::•!*  :"-^  each  sea- 
*.3  c  r-  Ai  =4  :<  rj;'..  Put 
jz  J  zrvil  s«t  now.  Bums 
,  jtt>  --i  i^c  is  esp<^:ially 
aisoec  "T  — •*  c.-.-aper  grades, 
K  &£:£  a.-.i  screenings. 
*•>:  ~-'--J"  rri-Tid  in  your  fur 
^-.    A^v  .x-j  :a::  s^t  it  in  place. 


:  ?:vt.  III. 


A3.  >■?:    ,t 

*  ;j>  jrr-*'  :;  *'. 
».■?«—.>.;»•     .Si -'-■ 

Sire«  S.s-,-  :.:i.-:r  is;.  Harlem. III. 

^aou.-s.!  f.  JE'V  C'   S.raiQgham,  .\;a. 

3L:«.'S>;  ?.  Jc 'm"  C"       Kokoxno.  Ind. 

r<.^ij»>Ct  C.-.  -  M:*h3»'!;i.  Ind. 
3r-ti..-i  5rT---.=«  C-  F-..  Wai  n*.  Ind. 
3k-c-?.-r>  E  :,±  Pew  Co  Bedford.  Iowa 
3L-v^iLiTjk!«E  X^FarTR  ''kRapid«.U. 
&.««;»  Ejt  M.;  ■; Cj  #;«.py  Kye,  Minn 


RTIN   grate  CO.,  83  Van  Buren  Street,  CHICAGO 
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VACUUM  OILS 


Are  known  and  used  in  every  comer  of  the  globe  where  machinery  runs.  They 
are  the  standards  dt  value  throughout  the  whok  world*  They  lubricate  most  on 
every  kind  of  machinery;  not  the  same  oil  for  all  machines^  but  the  r^ht  oil  for 
each  classt 

VACUUM  OILS 


Are  made  to  fit  every  condition*  That  is  why  they  are  used  wherever  machinery 
is  in  operation.  Admiral  Dewey's  fleet  used  them  at  the  Battle  of  Manflla*  The 
best  users  everywhere  wiU  have  no  osiers  when  they  know  their  value* 

VACUUM  OILS 


Are  made  at  Rochester  and  Olean,  N.  Y*»  and  distributed  throt^hout  the  world 
from  local  branches.  Abroad  they  are  distributed  from  one  hundred  and 
ttvetoe  foreign  tvarehouses,  and  at  home  they  are  sold  in  eoery  city.  The 
reason 

VACUUM  OILS 


Are  everywhere  used  is — they  lubricate  most  lliey  reduce  frfctioa  to  &e  fimit 
and  save  power.  They  are  always  uniform  and  can  always  be  depended  upon* 
They  do  their  work  better  than  aQ  others»  and  cheaper,  too,  when  the  work  done 
is  figured.    Other  oils  may  sell  for  less  by  the  gallon,  but 

VACUUM  OILS 


Cost  the  least  by  the  day  or  month. 


VACUUM  OIL  COMPANY,  Rochester,  R  V. 
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he  BucReye  Engine 


Has  No  Saperior  in  Economy, 
Regulation  and  Durability. 


tontal,   Verikal,  Horizontal- Ve> tical ,  Simple,   Tandem  and  Cross  Compounds,  Condensing  and  Non-Condensing, 
Loiv,  Medium  and  High  Speeds  in  J/orse  Powers Jtom  M  to  S,(>Oi}. 

ADAPTED  TO  ALL  CLASSES  OF  'WORK= 


S^^  THE  BUCKEYE  ENGINE  CO.  ^^iT-^s^r** 


The  largest  line  of  modern  engine  patterns  in  the  world.     Our  catalogne,  which  contains  more  valuable 
information  concerning  steam  engines  than  any  other  published,  is  Iree. 


F 


rett  Speed  Indicator  No.  104 


Price,  Postpaid,  $1.00 


This  Indicator  mar 
be  run  at  hlEbcst  apnd 
required,  withoutbeat- 
ins.  The  working 
partaare  encased.  Dial 
naa  two  TDwa  of  Sgureii, 
readinc  either  right  or 
left  aa  ahaft  may  run. 
Steel  pointed  apindle 
with  rubber  dps  for 
both  pointed  and  cen- 
tered ahafta.     The  0 


be  initanlly  act  at  the  startlnK  point. 

id  for  free  Catalogue  No.  171  of  Fine  Tools. 


he  L.  S.  Starrett  Co.,  Athol  Mass.,  U.  S.  A, 


The  Russell    Automatic 

Engine 

^^^sJL 

SINGLE 

AND 

FOUR 

VALVE 

TYPES. 

w      \       ^^"^ 

THE  RUSSELL    ENGINE  CO. 

BUILDERS                                                 MASSILLON,  OHIO. 

ADDRESS    DEPARTMENT    -B  '    FOB   CATALOGUE 

QUiNCY  ENGINE 


^■la  •>'■'■ 





iORIZONTAL,  CORLISS  AND 
VERTICAL,  MEDIUM  SPEED, 
lUTOMATIC.  100  TO  3,000 
lORSE-POWER. 


\mtmmm&& 


„!{.i„ 


ALL    or    OUR    ENGINES    ARE**'^'- 
UP-TO-DATE       IN       DESIGN,     i:! 
GOOD  WORKMANSHIP.     BEST 
MATERIAL. 


^^!:^^v:•.;•.,^v•■^•■■V.-f:>J:<:v^■l:'I:.:■:::■.■^v/:•^:.^::l!•:tl.*•.^,^^ 
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ie  Most  Desirable  from  Every  Standpoint 


-IS  THE- 


—  Combination  Feed- Water 
O  Rl  S  O  n  Heater,  Purifier,  Filter 
— -^^^  and  Oil  Separator 


IS  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  Spring 
Subject  to  Trial. 


The  COOKSON  has  many 
advantages  over  all  others: 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.  Constant 
temperature  204-212"  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
with  the  water. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
auy  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

Writ*   tor  CaUaoif. 


Bates 
MacHine  Co. 

iSoI*    M&nnf«clur«r 

Joliet,  Illinois 


CLEVELAND,  SEPTEMBER,  1905. 


Reeves  Reputation  ro^ul';,:';!' ""  Reeves  Economy 

AnolIiCT  triumph  lins  been  scored  by  the  Reeves  Engine.   This  time  by  a  10.*^  &  20x14  in.  Reeves  Vertical 


maiico  in  your  bwu ]>Uiu  ^hi'layi  \>cc  yau,  and  do  il  with  Llic  uudIuiiuu  aiuuuul  u<  (><:id«tMil 

TbcM  are  Uie  things  that   make  an   investment   to   Reeves  engines  pay  bij;  dividends. 

Reeves  £.ngine  Company, 

»5  Libertr  Street.  NE^^  YORK. 

PHILADELPHIA.  1220  UmJ  T.Je  B14g.  Td.  2198  .Snm«.  CHICAGO.  ElUwoiih  BIdg,  TrI.  iOf/l  H.tnwn. 
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The  Thousands  of  Dollars  spent  on 
advertising  Keystone  Grease  has 
brought  returns  of  many  times  the 
amount  spent. 


Send  for  this  Literature,  sample  of 
Keystone  Grease  amd  brass  grease 
cup  FREE. 

Send  firm's  name  smd  size  tap  for 
cup  and  H.  P.  of  engine. 

KEYSTONE  LUBRICATING   COMPANY, 

PHILADELPHIA,  U.  S.  A. 


A 
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No.  7. 


PAN  AMERICAN  PLATE  GLASS  CO.'S  GAS 

ENGINE  PLANT. 

^The  claim  made  by  many  engineers  that  certain  types 

IS  engines  can  be  operated  at  a  higher  efficiency 

the  steam  engine  seems  to  be  borne  out  in  the 

:t  that  the  thermal  effiiciency  of  our  highly  perfected 

le  and  quadruple  expansion  engines  rarely  exceeds 

per  cent  under  operating  conditions,  while  in  cer- 

in  tx'pcs  of  the  gas  engine  a  tliermal  efficiency  of 

least  loo  per  cent  over  the  average  steam  engine 

IS  been  obtained. 

Evidently   the   Pan  American  Plate  Glass  Co.,  of 


by  levers  which  are  shown  in  the  illustration  near  the 
head  of  the  main  cylinder  of  each  engine,  the  engines 
can  be  changed  over  from  natural  gas,  on  which  they 
usually  operate,  to  producer  gas,  or  from  the  latter  to 
the  former,  without  lessening  the  speed.  We  under- 
stand that  the  producer  plant  for  this  company  has  not 
yet  been  put  in. 

These  engines  have  operated  continually  from  Mon- 
day until  Saturday  night  ever  since  they  were  installed, 
and  so  far  there  seems  to  be  little  need  of  a  producer 
plant.  When  running  on  natural  gas,  approximately 
1 1  yi  cubic  feet  are  consumed  per  brake  horsepower. 


I 


nc.  J.     KOERTING  GAS  ENGINES  OF  «00  HORSEPOWER  EACH,  AT  THE  PAN-AMERICAN  PLATE  GLASS  CO.'S  PLANT. 


ndria,   Ind.,   were   convinced   that   gas   engines 
more  economical  than  steam,  as  their  plant  con- 
of  three,  single  cylinder,  two-cycle  double  acting 
crting  engines  of  600  brake  horsepower,  each  direct 
inected  to  a  Westinghouse  400-kilowatt,  2S-cycle, 
5-volt,    alternating    current,    three-phase    generator 
running  at  100  revolutions  per  minute. 

As  will  be  seen  from  the  accompanying  illustrations, 
Fig.  1  of  which  shows  the  engine  room,  these  engines 
are  made  in  right  and  left  hand  units,  the  e.xciters  be- 
ing belted  from  a  band  wheel  rim  bracketed  on  to  the 
spokes  of  the  flywheel.    By  a  system  of  valves  handled 


The  actual  cost  of  power  per  electrical  horsepower,  in- 
cluding natural  gas  at  8  cents  per  thousand  cubic 
feet,  attendance,  oil,  waste,  etc.,  under  the  varying 
conditions  of  load  covering  a  period  of  three  months 
was  less  than  3-10  of  a  cent. 

The  Koerting  engine  is  designated  similar  to  and 
is  double  acting,  like  the  steam  engine,  while  the  ends 
of  the  main  motor  cylinders,  connecting-rods,  crank 
and  other  mechanism  for  transmitting  power,  from 
the  expanding  gas  to  the  engine  shaft  are  also  similar 
in  design  to  the  steam  engine. 

In  this  engine  the  exhaust  ports  are  located  in  the 
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middle  of  the  cylinder  through  which  the  products  of 
combustion  escape  to  the  almospliere.  These  ports 
are  uncovered  just  as  the  engine  reaches  a  dead  center. 
At  this  point  the  charging  pump  supphes  the  cyhnder 
witli  a  fresh  mixture  of  air  and  gas,  which  is  com- 
pressed on  the  return  stroke  and  ignited  to  do  work  on 
the  succeeding  outstroke. 

The  valve  gear  is  so  adjusted  that  before  the  com- 
bustible mixture  is  admitted  to  the  cylinder,  a  certain 
amount  of  air  is  allowed  to  enter  and  sweep  it  of 
all  burnt  gases.  During  the  return  or  in-stroke 
the  admission  valve  is  closed  and  the  charge  of  gas  and 
air  thus  trapped  in  the  cylinder  is  compressed  by  the 
return  piston.  Just  at  the  instant  the  engine  passes 
the  dead  center  the  charge  is  ignited  and  the  expansive 
power  of  the  burning  gas  is  exerted  directly  on  tlie 
piston  and  transmitted  to  the  engine  shaft.    The  same 


mentioned,  which  are  cored  out  in  the  middle  oi  lie  J 
wall  of  the  main  cylinder  and  extend  about  two-thirds  I 
the  way  around  its  entire  circumference. 

The  charging  pumps  supply   fresh  charges  of  gasj 
and  air  to  the  cylinder  and  are  driven  by  a  crank  audi 
connecting-rod  from  the  main  shaft  of  die  engine.  Thej 
pump  discharge  valves  are  positively  driveii  from  ec- 
centric on  the  main  shaft.    The  pressure  under  which  a ' 
new  charge  is  supplied  by  the  pumps  is  just  suffiiient 
to  drive  the  exhaust  gas  through  the  exhaust  ports  j 
during   the   time   they   are   uncovered   by    the  piston.  I 
The  charging  pumps  are  made  to  perform  not  only  thej 
functions  of  compressing  and  delivering  the  air  and] 
gas  into  the  cylinder,  but  also  of  measuring  out  the] 
exact  ratios  is  necessary  to  perfect  combustion  and  con- 
sequently maximum  efficiency. 

With  these  engines  two  magnetos  and  two  igniting  I 


FIG.   S.     VALVE  GE.\H  OF  KOERTING  GAS   ENGINE. 


operation  takes  place  in  the  opposite  end  of  the  cylin- 
der, compression  taking  place  at  one  end  while  expan- 
sion is  going  on  at  the  other. 

The  motor  cylinder  of  this  engine  has  only  two 
valves,  one  located  at  each  end  of  the  cylinder  for  the 
purpose  of  admitting  gas  and  air.  These  valves,  which 
are  of  the  "poppet"  type,  are  actuated  by  means  of 
levers  and  push  rods  from  cams  on  the  main  valve  gear 
shaft,  which  in  turn  is  driven  by  mitre  gears  from  the 
main  engine  shaft  as  shown  in  Fig.  2. 

One  of  the  principal  sources  of  annoyance  in  gas 
engines  has  been  caused  by  exhaust  valves.  In  these 
engines  there  are  no  exhaust  valves  as  the  main  piston, 
cooled  by  a  water  circulation,  performs  the  function 
of  the  exhaust  valve  by  covering  and  uncovering 
at  the  proper  time  the  ring  of  exhaust  ports  already 


plugs  are  provided  at  each  end  of  each  cylinder.  The 
armatures  of  these  magnetos  do  not  run  continuously, 
but  by  means  of  a  cam  and  lever  operated  from  the 
ignition  gear  shaft,  as  shown  in  Fig.  2,  are  made  first 
to  turn  slowly  through  an  angle  of  about  30  degree?, 
at  which  point  the  cam  disengages  the  lever  and  a 
spring  gives  the  armature  a  quick  turn  back  to  its 
original  position,  sending  a  high  potential  sparking 
current  through  the  plugs.  Just  as  this  current  reaches 
its  maximum  strength  the  contact  points  in  which  the 
magneto  wires  terminate  within  the  cylinder  head, 
are  separated  and  a  very  hot  ignition  spark  results. 
Thus  it  will  be  seen  that  there  are  no  batteries  or  spark 
coils  to  run  down  or  get  out  of  adjustment,  the  electric 
spark  being  produced  by  magnetos.  By  this  means  a 
strong  igniting  spark  is  always  available  no  matter 
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he  speed  of  the  engine  may  be.  The  spark  pro- 
by  the  first  revolution  of  the  engine  in  starting 
just  as  strong  as  when  the  engine  is  running  at 
teed.  This  is  a  feature  of  inestimable  value  in 
g  the  engine. 

jhown  in  Fig.  2,  the  moving  parts  of  the  ignition 
ire  operated  by  a  small  shaft  running  parallel 
d  driven  by  a  spur  gear  to  the  main  valve 
tiaft.  The  ignition  gear  proper  is  connected  with 
laft  by  a  movable  sleeve  which  slides  spirally 
Feather.  This  sleeve  may  be  adjusted  to  throw 
jniting  mechanism,  either  in  advance  or  be- 
he  main  gear  shaft.  The  ignition  can  be  easily 
by  this  means,  even  when  the  engine  is  running 
1  speed.  The  engines  are  generally  started  by 
essed  air  stored  in  a  receiver  in  which  the  pres- 
5  maintained  by  an  auxiliary  air  compressor,  a 
re  of  from  90  to  120  pounds  being  required, 
ile  the  engines  illustrated  in  Fig.  i  are  only  of 
>rsepower,  the  Koerting  two  cycle  engine  is  built 
s  ranging  from  400  to  3,000  horsepower.  It  is 
ed  that  the  De  La  Vergne  Co.,  manufacturers  of 
engines,  have  sold  in  the  United  States  and  have 
:  operation  in  the  last  four  years  over  42,000 
ower,  while  the  aggregate  is  over  100,000  horse- 


ELECTRICITY  FOR  ENGINEERS. 

MOTOR  CONTROLLERS. 
BY  JOS.  VAN  ALLEN. 

rapid  growth  in  the  application  of  motors  to 
lual  machines  such  as  planers,  printing  presses, 
pumps,  and  numerous  other  machines,  has 
ht  out  many  t3rpes  of  motor  controllers;  but 
vet  the  design,  the  principle  and  object  are  the 
The  object  of  the  controller  is  to  enable  the 
or  to  run  his  machine  at  any  desired  speed  below 
1.  A  controller  is  a  starting  or  resistance  box 
in  series  with  the  motor.  When  the  motor  is  to 
rted  the  controller  is  started  by  turning  the  lever 

switches  the  motor  into  the  circuit,  but  with  a 
-esistance.  By  turning  the  lever  a  little  farther, 
the  next  contact,  the  resistance  is  cut  out  a  little 
:ime  and  the  speed  of  the  motor  gradually  in- 
d. 

:  wiring  and  outline  drawing  in  Fig.  i  shows  the 
.  controller  is  wired  so  as  to  vary  the  speed  of 
otor  by  cutting  resistance  into  the  armature  cir- 
nd  also  into  the  field  circuit.    The  speed  is  re- 

by  cutting  resistance  into  the  armature  circuit, 
;  increased  by  cutting  it  into  the  fields.  It  will 
n  that  the  connections  are  the  same  as  those  of 
otor  starter.  The  switch  A  connects  to  the  line 
B  and  C.     From  the  switch  A  the  wire  D  runs 

lower  brush,  and  the  wire  E  is  connected  to  the 
■  the  switch  lever  F.    The  resistance  H  and  seg- 

are  in  the  circuit  of  the  armature  of  the  motor, 
;een  by  tracing  the  wires.    The  resistance  /  and 
nt  K  are  connected  in  the  motor  field  circuit, 
irill  be  seen  that  there  is  a  magnet  L  which  acts 

same  way  as  in  the  motor  starter  and  opens  the 
It  through  the  armature  when  the  current  gives 
jm  any  cause  on  the  line.  The  segment  M  which 
iched  to  the  end  of  the  lever  F  has  teeth  as 
,  while  the  armature  N  of  the  magnet  L  carries 
ag  catch  on  the  end  which  engages  the  teeth  on 


the  segment  M  and  N  is  drawn  down  by  the  attraction 
of  the  magnet  L. 

The  resistance  H  is  of  sufficient  size  to  safely  carry 
the  armature  current  for  any  length  of  time  without 
getting  too  hot.  If  the  motor  is  to  run  very  slow  for 
a  time  the  lever  F  is  moved  over  the  contacts  connected 
with  the  resistance  H  until  the  desired  speed  is  ob- 
tained, and  it  may  be  left  in  that  position.  Here  is 
where  the  segment  and  teeth  come  in,  for  the  catch  on 
the  end  of  N  engages  with  the  teeth  on  the  segment  M 
in  this  position  and  prevents  the  lever  F  from  being 
thrown  back  to  the  stop  P  by  the  spring  which  is  at- 
tached to  the  arm  at  the  stud,  as  in  the  case  of  motor 
starters. 

If  it  is  desired  to  run  the  motor  at  its  normal  speed, 


FIG.  1. 


CONTROLLER   FOR  OPERATING  MOTOR  IN   ONE 
DIRECTION. 


the  lever  F  is  moved  around  until  it  comes  in  contact 
with  the  segment  /  which  cuts  out  all  the  resistance  in 
the  armature  circuit.  If  a  greater  speed  is  required, 
the  lever  is  moved  still  further  ahead  until  it  passes 
the  segment  K  and  makes  a  connection  with  one  of 
the  contact  points  in  the  resistance  /.  This  cuts  re- 
sistance into  the  field  circuit  of  the  motor  which  re- 
duces its  strength,  and  the  velocity  of  the  armature  is 
increased;  thus  it  is  seen  that  when  the  lever  F  is  to 
the  extreme  right,  or  on  contact  R,  the  motor  will 
run  at  its  greatest  velocity,  and  the  opposite  result  will 
be  obtained  when  the  lever  is  moved  to  the  extreme 
left  position,  or  to  the  first  contact  S,  i.e.  the  motor 
will  run  at  its  slowest  speed. 

The  lever  F  is  held  in  these  two  positions,  or  in  any 
other  position,  by  the  catch  on  N  just  as  long  as  cur- 
rent is  flowing  through  the  motor.  When  the  current 
is  interrupted  for  any  reason,  the  magnet  L  looses  its 
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strength  and  the  armature  can  no  longer  hold  the 
catch  against  M,  and  the  lever  F  swings  back  to  the 
stop  F  and  so  tiie  danger  of  injuring  the  motor  is 
done  away  with  in  case  the  current  comes  on  again 
suddenly.  This  controller  is  designed  to  run  the  motor 
in  one  direction  only,  and  the  motor  can  not  be  re- 
versed or  made  to  run  in  an  opposite  direction  unless  it 
is  equipped  with  a  reversing  controller. 

Fig.  2  shows  tiie  outlines  and  connections  of  a  re- 
versing motor  controller  which  is  arranged  to  run  the 
motor  at  full  speed  in  either  direction,  but  may  be 
used  to  obtain  different  speeds  if  suitable  resistance  is 
provided. 

The  current  from  the  line  A  passes  to  the  switch 


FIG.    2. 


CONTROLLER    TOU    OPERATING    MOTOR    IN    BOTH 
DIRECTIONS. 


and  on  to  the  binding  post  and  to  the  contact  H 
through  the  wire  D  while  the  current  reaches  the  motor 
fields  through  the  wire  /:,  and  on  to  the  magnet  /' 
through  the  wire  (/.  It  returns  to  the  line  wire  by 
means  of  the  wires  /,  /,  A'and  /...  The  magnet  F  acts 
precisely  as  the  magnet  in  Fig.  i.  The  lever  A" 
is  divided  into  two  j^arts  by  an  insulation  section,  as 
shown  at  ().  If  the  main  switch  /'  is  closed  and  the 
lever  A'  is  in  the  position  shown,  the  circuit  through 
the  motor  fields  will  l>e  closed.  This  is  shown  by  fol- 
lowing the  wire  fi.  The  armature  circuit  however  will 
not  be  closed  as  there  is  no  connection  between  the  con- 
tacts A',  .9  and  7',  (-.  The  contacts  R,  S  are  connected 
together  l)y  the  wirei  /',  /'  and  the  contacts  T,  U  are 
connected  to  the  contacts  /('.  X  by  means  of  the  wires 
shown. 


When  the  lever  X  is  moved  to  the  right,  the  part 
above  the  insulated  section  O,  will  connect  T  with  the 
contact  5  and  the  current  from  the  contacts  R  will  pass 
to  the  contacts  5"  by  means  of  the  wires  V,  V  through 
the  resistance  loops  Q  until  it  reaches  the  lever  S. 
The  current  passes  through  this  lever  to  the  contact 
U  and  through  the  small  contact,  to  the  binding  post  B 
and  on  to  the  lower  brush  holder  through  the  wire  C. 
The  current  returns  from  the  upper  brush  holder 
through  the  wire  D  to  the  contact  X  and  by  means  of 
the  lower  part  of  the  lever  N  reaches  the  stud  support- 
ing the  lever  to  which  the  wires  /  and  /  are  connected. 
From  this  point  the  current  is  carried  back  to  the  line 
through  the  wires  /,  K  and  L. 

By  tracing  the  wiring  it  will  be  seen  that  the  cur- 
rent reaches  the  armature  through  the  lower  brush. 
If  the  lever  is  moved  to  the  left  the  current  will  go 
through  the  contacts  R  and  S  by  means  of  the  wires  V 
and  the  resistance  wires  Q  and  on  to  the  lever  and  from 
whatever  contact  it  may  be  resting  upon,  the  current 
will  pass  to  the  contact  piece  T  and  then  on  to  the 
upper  brush,  and  return  from  the  lower  brush  through 
the  wire  C  to  the  contact  W  by  means  of  the  wire  Z, 
and  through  the  lower  section  of  the  lever  to  the  wire 
connecting  to  the  wire  /  and  back  to  the  line  wire 
through  the  wires  /,  K  and  L.  The  piece  F  is  for 
the  lever  to  move  over,  and  is  not  connected  to  the 
circuit  in  any  way.  The  springs  5"  5  5  5'  are  for  the  con- 
purpose  of  making  a  better  contact  when  the  lever  A'  is 
at  its  extreme  side  position,  the  springs  bearing  on  the 
contacts  on  either  side.  The  toothed  segment  works  on 
the  same  principle  as  that  in  Fig.  2.  The  catch  on  the 
lever  extending  from  the  magnet  engages  with  the 
teeth  in  the  segment  and  holds  the  lever  in  position. 
The  lever  is  provided  with  two  springs  instead  of  one 
as  in  the  case  of  the  controller  first  described. 


Air  Compression  for  Mine  Service. 

The  Homestake  Mining  Company  has  adopted 
pneumatic  haulage  for  its  gold  mines  at  Lead,  S.  D., 
and  has  just  placed  an  order  with  the  Ingersoll-Ser- 
gent  Drill  Company  for  a  mammoth  duplex  four-stage 
Corliss  air  compressor  to  supply  the  power.  The  ques- 
tion of  haulage  has  only  been  decided  after  thorough 
and  complete  tests  extending  over  a  period  of  more 
than  a  year.  One  air  locomotive  was  in  service  during 
that  time,  getting  its  power  from  a  three-stage  air 
compressor,  manufactured  by  the  above  firm.  The 
success  of  the  locomotive  and  compressor  having  been 
demonstrated,  14  pneumatic  locomotives  are  now  to  be 
installed  to  supersede  the  present  mide  service.  The 
compressor  to  supply  air  at  1,000  pounds  pressure  for 
this  service,  will  be  the  largest  high  pressure  compres- 
sor in  the  world.  There  are  already  seven  other  of 
this  firm's  air  compressors  in  active  service  at  this 
mine  supplying  19,413  cubic  feet  of  free  air  per  min- 
ute. Five  of  these  are  of  the  Corliss  type,  the  largest 
having  a  stroke  of  6  feet. 


To  test  shellac,  dissolve  it  in  absolute  alcohol, 
which  will  "cut"  the  shellac  and  leave  impurities. 
Absolute  alcohol  should  indicate  1,000  upon  an  al- 
coholmeter.  Pure  alcohol  will  bum  wholly  away, 
that  which  has  water  in  it  will  leave  most  of  the 
water  behind. 
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CHANDLER  &  TAYLOR  STANDARD   SERV- 
ICE DIRECT  CONNECTED  ENGINE. 

At  the  Nfvv  York  meeting  of  the  American  Society 
of  Mechanical  Engineers,  December,  1901,  the  report 
of  the  committee  on  standardization  of  engines  was 
presented  to  the  society.  The  committee's  investiga- 
tion covered  standardization  of  the  following  points: 
The  standard  size  of  units  recommended ;  the  corre- 


FIG.    1.      VIEW   OF   ENGINE   FROM    GENERATOR    SIDE. 


spending  revolutions  per  minute  for  these  units ;  the 
size  of  shafts  for  the  two  classes  of  center  crank  and 
side  crank  engines;  the  length  along  the  shaft  re- 
quired for  the  generator;  the  height  of  axis  or  shaft 
over  top  of  sub-base ;  the  width  of  top  of  sub-base : 
armature  fit ;  overload  capacity  of  engines  and  gen- 
erators ;  brush  holders,  and  holding  down  bolts,  keys 
and  outboard  bearings. 

The  Chandler  &  Taylor  engine, 
illustrated  in  Figs,  i  and  2,  is 
built  strictly  in  accordance  with  the 
recommendations  of  the  joint  com- 
mittee of  the  American  Society  of 
Mechanical  Engineers  and  the 
American  Institute  of  Electrical  En- 
gineers as  to  speed,  size  of  unit  and 
of  shaft,  and  is  the  first  engine  in  the 
country  which  has  been  built  in  ac- 
cordance with  their  recommenda- 
tions, which  fact  alone  should  com- 
mend it  for  careful  consideration. 
There  are  many  little  points  of  me- 
chanical ingenuity  incorporated  in 
its  design,  which  not  only  makes 
the  engine  particularly  interesting 
to  engineers,  but  makes  it  one 
particularly  adapted  for  this  particu- 
lar service. 

The  engine  is  perfectly  enclosed 
and  is  arranged  so  that  it  can  be  operated  self-oil- 
ing or  with  the  individual  oil  cups  just  as  desired. 
Although  the  engine  is  enclosed  yet  it  is  very  ac- 
cessible for  inspection  and  adjustment.  Particular 
attention  throughout  the  whole  design  has  been 
given  to  accessibility  and  ease  of  adjustment.  This 
is  a  strong  point  for  any  engine. 

The  main  shaft  bearings  are  of  particular  interest. 


From  the  illustration.  Fig.  3,  it  will  be  seen  that  the 
main  crank  bearing  is  self-centering  and  can  be  ad- 
justed while  the  engine  is  in  operation.  It  is  self- 
oiling,  and  its  lining  shells  can  be  replaced  by  dupli- 
cates without  removing  the  shaft  or  moving  the  field 
frame,  but  by  simply  removing  the  bearing  cap. 

To  accomplish  this  the  main  journal  is  surrounded 
by  babbitt  sleeves  which  are  made  cone  shaped  on  the 
outside,   as   shown.     These   sleeves 
^  are  surrounded  entirely  by  two  cast 

H     i  iron  cone  shaped  rings.    These  rings 

H_X  can  be  drawn  toward  each  other  by 

^K^fl  two  screw  rings  which  engage  the 

'■^^^■I  square   thread   cut   on   the  outside. 

^™Tf.  These   screw   rings   are   made  with 

^^     KA  '"^^  ''^^^  '"  ^'^^  outside  surface  so 

L^r^    I  I|  they  can  be  turned  by  a  pinch  bar 

"^^  J    i^H  through  an  opening  in  the  bearing 

cap. 

The  bearing  is  simple  and  abso- 
lutely prevents  all  of  the  pounding 
and  jar  due  to  hard  work  put  on  a 
bearing  of  this  kind.  This  is  partial- 
ly due  to  absence  of  the  usual  liners 
or  shims  and  to  the  accuracy  of  the 
adjustment. 

The  bearings  for  an  engine  direct 
connected  to  a  generator  must  be 
kept  from  shifting  sidewise  as  the 
shaft  journal  wears,  because  the  armature  which  is 
carried  by  the  engine  shaft  must  at  all  times  be  kept 
in  the  center  of  the  magnetic  field  of  the  generator. 
If  the  armature  is  allowed  in  any  other  position  an 
unbalanced  electrical  condition  will  result.  This  will 
not  only  cause  sparking  at  the  commutator,  but  will 
also  cause  a  side  pull  on  the  shaft  at  the  nearest  pole. 
The  bearings  of  this  engine  have  been  designed  to 


FIG.   2.     FRONT   VIEW   OF   ENGINE. 

avoid  these  dangers. 

The  crosshead  and  its  oiling  device  is  interesting^ 
because  of  some  slight  departures  from  ordinary  prac- 
tice. The  body  is  of  cast  steel  but  the  shoes,  instead 
of  being  cast  iron  and  babbitted,  are  made  solid  and 
of  an  aluminum  bronze.  The  shoes  are  made  with  a 
wedge  adjustment  and  a  wedge  lock  is  also  provided 
in  the  inside  of  the  crosshead  body  to  keep  the  shoe 
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locked  firmly  to  the  body  after  the  adjustment  is  made. 
The  pin  is  lubricated  from  a  positive  boat  oiler  which 
is  in  operation  whether  the  engine  is  being  run  self- 
oiling  or  not.  This  boat  is  bolted  to  the  back  side  of 
the  pin  and  is  long  enough  so  that  no  matter  what 
part  of  the  stroke  the  crosshead  is  on,  the  boat  always 
catches  oil  from  a  sight  feed  above.  When  the  engine 
is  being  operated  self-oiling,  this  boat  of  course  is  full 
of  oil  constantly. 


FIG.  S.     CO.\STRLCTION  OF    Iit.\RlNGS. 

A  view  of  the  cylinder,  piston  and  valve  is  shown  in 
Fig.  4.  It  will  be  seen  that  the  piston  head  is  long  and 
cast  hollow,  which  gives  it  strength,  lightness  and 
durability.  The  piston  rod  is  fitted  to  a  tapered  hole 
in  the  piston  and  is  held  firmly  in  place  by  a  suitable 
locknut.  The  steam  joint  between  the  piston  and 
cylinder  is  made  by  cast  iron  snap  rings  so  formed  as 
to  give  an  equal  radial  pressure.  The  valve  is  of  the 
well  known  double  ported  type  and  is  perfectly  bal- 
anced by  a  heavy  pressure  plate  which  is  held  in  po- 
sition by  springs  pressing  against  the  steam  chest 
cover  of  the  engine.  Both  the  pressure  plate  and  the 
valve  are  arranged  so  that  they  will  clear  themselves 


FIG.   4,     SHOWING   PISTON   AND   VALVE. 


should  water  accidentally  come  into  the  cylinder.  For 
this  reason  automatic  relief  cocks  are  not  used.  The 
double  ported  feature  makes  it  possible  to  give  large 
port  area  with  short  valve  travel. 

There  are  also  some  interesting  changes  in  the  gov- 
ernor. It  is  built  under  the  Rites'  Carpenter  patents, 
the  principles  of  which  are  well  known,  but  the  sys- 
tem of  weighting  has  been  changed  somewhat  to  make 
it  more  efficient.    The  adjusting  weights  are  all  made 


in  pairs  and  are  inserted  in  pockets  in  each  side  of  th< 
inertia  arm  and  in  such  a  way  that  the  center  of  grav 
ity  of  the  arm  both  before  and  after  weighting  lie: 
perpendicular  to  the  center  of  the  governor  pin.  (Thi 
is  shown  in  Fig.  5.)  A  self-  releasing  clutch  bumpei 
has  also  been  devised  which  prevents  the  pounding 
of  the  governor  arm  when  the  engine  is  being  shu 


FIG.    B 


RITES'    GOVERNOR. 


down,  and  yet  it  allows  perfectly  free  movement  fo 
the  control  of  the  engine  when  in  operation. 

As  the  engine  is  built  particularly  for  direct  con- 
nected service  its  lines  are  in  harmony  with  the  re- 
quirements of  the  service  and  so  closely  has  the  en- 
closing of  the  parts  been  watched  that  it  is  very  eco- 
nomical in  the  use  of  oil.     One  unit  of  lOO-kilowatt 
capacity  which  operates  continuously  for  seven  days 
and  seven  nights  regularly,  uses  a  trifle  less  than  75 
cents  worth  of  both  engine  oil  and  cylinder  oil  during 
that  time.     If  this  is  reduced  to  a  years'  run  of  300 
ten-hour  days,  the  total  yearly  oil  bill  would  be  only 
$13.20. 

The   Chandler   &   Taylor   Co.,    Indianapolis,    Ind., 
manufacture  this  and  other  types  of  engines. 


The  First  American  Locomotives  in  England. 

About  the  year  1840  the  first  four  American  loco- 
motives for  an  English  railway  arrived  in  England 
from  Philadelphia.  They  were  built  by  Norris  & 
Co.  for  the  Birmingham  &  Glouchester  railway, 
now  a  part  of  the  extensive  Midland  system.  Tliese 
engines  were  alike  in  dimensions,  and  had  cylinders 
ro>4  inches  in  diameter,  with  a  stroke  of  18  inches. 
The  driving  wheels  were  4  feet  in  diameter,  and  the 
total  weight  of  the  engnne,  in  working  order,  was 
about  g\'<  tons.  Thev  bore  the  respective  names 
"England,"  -Philadelphia,"  "Columbia,"  and  "M- 
lantic."  Their  usual  work  consisted  of  a  load  of  33 
tons  drawn  up  Lickev  incline  at  a  speed  of  12  or  15 
miles  per  hour,  and  the  maximum  work  was  drawing 
up  a  load  of  53 '4  tons  at  a  speed  of  8j/j  miles  per 
hour.  Shortly  after  these  locomotives  had  proved 
their  good  capabilities  eight  more  were  ordered  from 
the  same  builders.  It  is  interesting  to  note  that  all  of 
the  engines  wnrked  satisfactorily  excepting  one,  which 
unfortunately  blew  up  soon  after  being  put  in  service. 
Two  men  were  killed  by  the  explosion. 
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PLANT  WRECKED  BY  BURSTING 
FLYWHEEL. 

Tlie  large  flywheel  of  the  big  roll  engine,  in  the  plant 
of  the  Maryland  Rail  Mill,  South  Cumberland,  Md., 
burst  July  22,  one  large  section  of  the  great  wheel  be- 
ing hurled  through  the  roof,  snapping  the  main  gir- 
der and  supports,  causing  the  roof  and  part  of  the 
sides  of  the  lower  half  of  the  building  to  collapse, 
which  resulted  in  the  death  of  one  man  and  the  in- 
jury of  several  of  the  employes  of  the  company,  while 
a  number  of  other  workmen  were  slightly  cut  and 
briiised. 

The  destruction  caused  by  the  burst  flywheel  was 
widespread.  The  lower  half  of  the  mill,  the  mill  being 
300  feet  long  and   100  wide,  was  completely  demol- 


finally  fell  on  a  large  pile  of  old  rails  in  the  rear  of  tlie 
establishment.  It  was  over  4  feet  long  and  weighed 
more  than  a  ton. 

To  add  to  the  horror  of  the  situation  immediately 
after  the  accident,  fire  started  in  the  wreckage,  but  as 
there  was  but  little  wood  about  the  building  the  blaze 
was  quickly  extinguished.  All  of  the  firemen  in  the 
city  were  called  out. 

There  is  no  apparent  cause  for  the  bursting  of  the 
big  flywheel.  It  had  been  examined  only  a  few  days 
previous  to  the  accident  and  pronounced  flawless.  At 
the  time  of  the  accident  it  was  making  105  revolutions 
a  minute. 

Mr.  John  Milholland,  master  mechanic  of  the 
George's  Creek  &  Cumberland  Railway  Co.,  made  a 
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^^phed  and  the  valuable  machinery,  consisting  of  the 
^^ngine,  rolls,  cranes,  furnaces,  pumps,  boiler  setting, 
^^Kc.,  were  cither  badly  damaged  or  totally  destroyed. 
^^■Iie  huge  steel  frame  which  supported  tlie  roof  and 
^^Kdes  was  badly  twisted.  The  roof  and  sides  fell  in, 
^^■onverting  the  interior  bf  the  mill  into  a  shapeless 
^Kiass  of  steel  sheeting,  iron  girders  and  braces,  heavy 
timbers  and  machinery. 

Although  the  accident  transpired  in  but  a  moment's 
time,  there  were  three  distinct  crashes,  the  first  being 
the  bursting  of  the  flywlucl,  the  second  caused  by  the 
falling  of  the  roof  and  tlie  third  by  the  downfall  of  the 
massive  smokestack  aitached  to  the  furnace. 

The  large  piece  of  the  flywheel  which  tore  tlirough 
the  girders,  was  carried  for  several  hundred  feet  and 
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careful  examination  of  all  parts  of  the  broken  wheel 
after  the  accident,  and  stated  that  there  were  no  old 
breaks  whatever.  Howard  II.  Dickey,  president  of 
the  rail  company,  later  in  the  afternoon  stated  that  the 
wheel  had  recently  been  examined  and  was  pronoimced 
flawless.  The  safe  speed  of  the  wheel  was  150  revolu- 
tions a  minute,  and  it  has  often  been  run  as  high  as 
130  revolutions. 

Owen  Walsh,  the  engineer,  was  bruised  on  the  head 
by  falling  timber,  but  otherwise  escaped  serious  in- 
jury. 

The  loss  on  the  building  and  machinery  is  quite 
heavy,  probably  exceeding  $10,000.  About  200  per- 
sons were  employed  by  the  company,  all  of  whom  will 
be  tlirown  out  of  employment  for  some  time. 
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AMERICAN    BOILER    MANUFACTURERS' 
ASSOCIATION    MEET, 

The  seventeenth  annual  convention  of  the  Amer- 
ican Boiler  Manufacturers'  Association  was  held  at 
the  King  Edward  Hotel,  Toronto,  Ont.,  Canada,  July 
25,  26  and  27.  Owing  to  lack  of  space  this  report  was 
crowded  out  of  the  August  issue.  The  following  is 
a  summary  of  the  proceedings: 

The  convention  was  called  to  order  by  J.  D.  Fara- 
sey,  secretary,  President  Robert  Munroe  announcing 
the  speakers.  Acting  Mayor  John  Shaw  welcomed  the 
convention  to  the  city,  to  which  W.  H.  S.  Bateman 
responded. 

After  disposing  of  the  routine  business  of  the  con- 
vention the  chairinan  of  the  committee  on  topical  sub- 
jects, J.  D.  Smith  of  Charlestown,  S.  C,  reported 
among  others  the  following  subjects  for  discussion: 
Proper  Size  of  Blowoflf,  Feed  and  Water  Column 
Connections  for  Various  Sizes  of  Boilers;  What  is 
the  Proper  Ratio  of  the  Grate  Area  to  Heating  Sur- 
face, Taking  into  Consideration  the  Character  of 
Fuel,  the  Intensity  of  Draft,  etc.?  Superheaters  as 
Applicable  to  Return  Tubular  and  Water  Tube  Boil- 
ers; What  are  the  Causes  of  Boiler  Explosions?  and 
Laws  Governing  Boiler  Inspection. 

After  considerable  discussion  it  was  decided  that 
the  proper  size  of  the  blowoff  and  water  column  con- 
nections for  various  size  boilers  would  vary  with  the 
pressure  carried  on  the  boiler,  and  the  condition  of 
the  water  used  for  feed,  whether  free  from  mud  and 
scale  or  otherwise,  and  that  the  maximum  size  should 
not  be  over  2!^  inches  in  diameter  with  safety. 

Colonel  Meier  stated  in  answer  to  the  question  as 
to  the  proper  ratio  of  grate  area  to  the  heating  sur- 
face, etc.,  that  he  had  found  that  7-horsepower  can 
be  obtained  from  a  square  foot  of  grate  surface  with 
bituminous  coal  of  good  quality ;  5^4  horsepower  with 
anthracite;  4V2  horsepower  with  pea  anthracite,  and 
from  3  to  3'A  horsepower  with  buckwheat  coal  accord- 
ing to  the  quality.  From  one  and  one-half  to  twice  the 
grate  area  should  be  allowed  when  using  anthracite 
coal  as  compared  with  bituminous  coal.  In  the  case 
of  gas  as  a  fuel  it  was  evident  that  the  members  con- 
sidered the  proper  air  mixture  with  the  gas  of  more 
importance  than  the  matter  of  grate  area. 

Col.  Meier  stated  in  the  short  discussion  relating  to 
superheaters  that  where  a  high  degree  of  steady  super- 
heating is  required,  that  it  is  a  much  better  practice  to 
have  a  separately  fired  superheater.  This  is  because 
under  average  conditions  and  requirements  from  10  to 
15  per  cent  additional  heat  is  required  to  run  a  super- 
heater. This  amounts  to  practically  the  output  of  heat 
from  another  grate  where  the  plant  consists  of  six 
boilers,  and  the  grates  might  as  well  be  under  the 
superheater  where  it  can  be  under  absolute  control 
as  under  a  boiler.  This  question  was  passed  over  with 
slight  discussion  as  the  subject  was  considered  to  be 
of  too  general  a  nature. 

The  subject  of  boiler  explosions  was  treated  more 
of  a  joke  than  otherwise  and  was  not  seriously  consid- 
ered. The  opinion  among  those  who  took  part  was 
that  boiler  explosions  and  boiler  accidents  were  mainly 
due  to  lax  inspection  and  carelessness  in  operation. 

Col.  Meier,  chairman  of  the  committee  on  uniform 
boiler  specifications,  reported  that  the  committee  is 
endeavoring  to  get  a  commission  appointed  by  Pres- 
ident Roosevelt  to  hear  all  sides  of  inspection  law  con- 


troversies, and  to  help  straighten  out  all  difficulties 
that  the  inspection  law  brings  up. 

A  resolution  was  submitted  and  adopted,  requesting 
the  supply  houses  and  manufacturers  in  general  to  dis- 
continue the  practice  of  supplying  material  and  partly 
finished  products  to  others  than  boiler  manufacturers. 

The  following  officers  were  elected  for  the  ensuing 
year :  President,  R.  Munroe,  Jr.,  Pittsburg,  Pa. ;  sec- 
retary, J.  D.  Farasey,  Cleveland,  O. ;  treasurer,  J.  F. 
Wangler,  St.  Louis,  Mo. ;  first  vice  president ;  M.  F. 
Cole,  Newman,  Ga.,  second  vice  president;  J.  J. 
Main,  Toronto,  Can. ;  third  vice  president,  J.  Rourke, 
Savannah,  Ga. ;  fourth  vice  president,  J.  D.  Smith, 
Charleston,  S.  C. ;  fifth  vice  president,  G.  H.  Kittoe, 
Aurora,  111. 

The  next  convention  will  be  held  at  Pittsburg,  Pa. 


CONVENTION    OF    MASONIC    ENGINEERS. 

The  Grand  Universal  Craftsmen  Council  of  En- 
gineers of  the  World  held  their  third,  annual  conven- 
tion at  Detroit,  Mich.,  Aug.  14,  15,  16  and  17,  1905. 

The  convention  was  called  to  order  Monday,  Aug. 
14,  at  ID  a.  m.,  by  Chas.  E.  Davey,  chairman  of  flie 
convention.  This  was  followed  by  invocation  by  Rev. 
C.  L.  Arnold,  of  Detroit.  The  speech  of  welcome  on 
behalf  of  Mayor  Geo.  P.  Codd  was  delivered  by.^OD. 
Chas.  Flowers.  Next  came  the  speech  of  Q^gress- 
man  Edwin  Denby.  The  responses  to  the  welconing 
addresses  were  delivered  by  Grand  Chief  John  H. 
Leathers  and  Grand  Secretary  Robt.  G.  Ingleson.  The 
convention  was  opened  in  the  afternoon  at  1 130  p.  m. 
by  Grand  Chief  Leathers.  This  was  followed  by  the 
seating  of  delegates  and  the  appointing  of  commit- 
tees.   The  adjournment  took  place  at  3  p.  m. 

The  delegates  were  entertained  that  evening  at  a 
theater  party  at  the  Temple  theater. 

Tuesday  morning  a  business  session  was  held,  while 
the  afternoon  was  given  over  to  a  trolley  ride  and  a 
visit  to  the  Goebel  Brewing  Co.,  Belle  Isle  and  Elec- 
tric Parks. 

Wednesday  morning  business  was  resumed  and  the 
afternoon  was  pleasantly  spent  in  visiting  the  plants 
of  the  Solvay  Process  Co.,  and  the  Zug  Island  steel 
plant. 

In  the  evening  a  moonlight  excursion  was  given. 

The  business  session  opened  on  Thursday  at  9  a.  m. 
and  in  the  afternoon  the  officers  for  the  following 
year  were  elected. 

The  new  officers  are:  Worthy  grand  chief,  Jos.  H. 
Nichols,  Buffalo,  N.  Y. ;  assistant  grand  chief,  Robert 
G.  Ingleson,  Cleveland,  O. ;  grand  secretary.  John  L. 
O'Brien,  Chicago;  grand  treasurer.  Chas.  K.  Olsen, 
New  York;  grand  warden,  N.  G.  Carney,  Toledo,  O.; 
grand  guard.  A.  K.  Young,  Pittsburg,  Pa.;  grand 
chaplin,  S.  Y.  High,  Kansas  City ;  grand  trustees,  W. 
J.  Wranton.  Rochester,  N.  Y. ;  D.  Dettelback,  Cleve- 
land, O. ;  Chas.  J.  Frealig,  Detroit.  Mich. 

The  state  deputies  will  probably  remain  the  same  the 
coming  year  as  during  the  year  past,  no  changes  hav- 
ing been  made. 

Robert  G.  Ingleson,  on  behelf  of  the  order,  presented 
Past  Grand  Chief  John  H.  Leathers  with  a  beautiful 
silver  service. 

Upon  request.  Chief  Leathers  delivered  a  brief  his- 
tory of  the  birth  and  growth  of  this  organization.  Two 
years  ago  it  was  organized  and  contained  a  member- 
ship of  10.    Now,  at  the  end  of  two  years,  the  num- 
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bber, 

W^necrs  enrolled  is  1,010.  This  order  can 
l)e  as  large  as  some  of  the  other  eng-ineering  as- 
^ns  because  of  the  requirements  to  become  elig- 
Evcry  member  must  be  a  master  mason  in  good 

[Grand  Chief  Pomeroy  spoke  on  the  prospects 
nefits  of  the  order.  He  stated  that  they  have 
prking  throughout  the  country  and  that  the  fu- 
[  the  organization  is  very  bright.  They  make 
'efforts  to  place  their  members  in  paying  posi- 
ptd  try  to  raise  the  salaries  of  those  who  are 
t>aid. 
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ESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM,  2Sth— D.  L.  Fagnan. 

D.  L.  Fagnan  was  born  in  the  town  of  Fulton, 
larch  9,  1873.    His  parents  later  on  moved  to 
Y.,  where  he  attended  the  public  scliools 


s  1 1  years  of  age.  He  then  went  to  work 
I  mill  as  fireman,  using  slabs  for  fuel,  and  re- 
Siere  until  1889.  He  then  went  to  Chicago  and 
ibegan  his  career  as  a  lake  fireman,  oiler  and 
(y  engineer. 

jg  the  winter  of  1894  he  shipped  as  fireman, 
pder  and  oiler,  with  the  Merchants  &  Miners 
rtation  Co.,  running  out  of  Boston,  Mass.,  and 
^•as  transferred  to  the  southern  course  running 
Philadelphia  and  Savannah,  Ga.  Wishing  to 
Ib  of  the  world  he  next  shipped  on  a  tramp 
running  to  Cuba  and  the  West  Indies,  eventu- 
ttig  his  discharge  papers  at  Galveston,  Texas, 
secured  a  position  as  fireman  with  the  M.  K. 
.,  but  a  few  months  of  railroading  was  suffi- 
Lfter  working  as  fireman  and  oiler  in  several 
he  finally  returned  to  Chicago,  where  he  ob- 


tained a  position  as  engineer  in  a  steel  mill  operating 
Corliss  and  Porter-Allen  blowing  engines.  He  soon 
after  came  to  Cleveland,  where  he  now  resides,  and 
secured  a  position  with  M.  A.  Bradley  in  one  of  his 
plants.  He  next  took  up  refrigerating  and  operated  a 
20-ton  ice  plant  for  three  seasons,  eventually  working 
into  the  erecting  of  ice  plants,  which  occupation  he 
followed  for  several  years. 

Tiring  of  the  road,  Mr.  Fagnan  returned  to  Cleve- 
land and  secured  a  position  with  the  Emma  furnace 
of  the  Union  Rolling  Mills  as  master  mechanic,  re- 
maining there  until  February,  1900,  when  he  was  ap- 
pointed engineer  of  Swift  &  Co.'s  east  side  market, 
which  position  he  now  holds. 

Mr.  Fagnan  is  also  trouble  man  for  the  other 
branches  of  the  company  in  Cleveland  and  in  nearby 
states.  He  is  also  supervising  engineer  of  the  Forest 
City  Provision  Co.,  Cleveland,  O.,  and  acts  in  an  ad- 
visory capacity  for  two  other  firms  in  engineering  mat- 
ters. He  was  recently  offered  the  position  as  resident 
inspector  of  boilers  for  the  Fidelity  and  Casualty  Co., 
of  New  York.  Swift  &  Co.  concluded  that  it  was  for 
their  interest  to  retain  Mr.  Fagnan  and  did  so  by  means 
of  a  substantial  increase  in  salary.  Mr.  Fagnan  is  an 
active  member  of  the  N.  A.  S.  E.  and  was  for  18 
months  presiding  officer  of  No.  5,  of  Cleveland,  O. 


How  Oil  Explodes  Boilers. 

That  many  of  the  so-called  mysterious  collapses 
of  furnaces  in  apparently  clean  boilers  is  due  to  the 
presence  of  oil  is  the  contention  of  an  English  en- 
gineer. He  maintains  that  if  the  surface  of  the  fur- 
nace in  a  boiler  for  200  pounds  pressure  is  kept 
clean  the  temperature  of  the  metal  will  never  reach 
the  point  at  which  the  original  tensile  strength  will 
be  appreciably  reduced,  even  under  high  rates  of 
evaporation.  If,  however,  the  surface  is  simply 
rubbed  over  with  an  extremely  thin  coating  of  min- 
eral oil,  the  temperature  immediately  rises  to  over 
650  degrees  with  a  moderate  evaporation.  It,  there- 
fore, follows  that  if  a  mere  coating  of  oil  of  inap- 
preciable thickness  raises  the  temperature  of  the 
metal  beyond  the  limit  of  safety,  an  extremely  thin 
scale  or  deposit  containing  a  high  percentage  of 
oil  will  inevitably  result  in  dangerous  overheating. 
He  accounts  for  the  fact  that  practically  no  oil  is 
ever  present  in  the  harmless  looking  deposit  found 
on  the  crown  of  collapsed  furnaces  by  the  theory 
that  the  temperature  of  the  plate  has  been  so  high 
as  to  drive  off  the  oil  by  distillation,  and  maintains 
that  if  the  deposit  were  scraped  from  other  parts 
of  the  boiler  it  would  never  fail  on  analysis  to  af- 
ford a  solution  of  such  accidents  as  are  termed  mys- 
terious by  those  who  do  not  realize  the  dangerous 
effect  of  a  slight  coating  of  oil. — Chicago  Tribune. 


In  boring  cylinders  it  is  better  to  use  three  cut- 
ters than  one  or  two.  With  one  cutter  there  is 
spring  to  the  bar.  With  two  the  bar  is  less  well 
supported  than  with  three.  One  cutter  will  cause 
the  hole  to  be  smaller  in  the  middle  than  at  the  ends 
of  the  cylinder,  and  the  surface  of  the  metal  will  be 
rougher  in  the  middle  than  at  the  ends  of  the  cyl- 
inder. 
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Readers  are  cordially  reoues'ed  to  contribute  to  this  department.  We 
pay  for  all  letters  used.  Write  as  you  would  to  a  friend,  or  aa  you 
would  talk.  Correct  spellinit  and  perfect  gramraar  arc  unnecessary. 
Interestius  experiences,  new  kinks  and  ways  of  doin?  work,  comment 
on  other  letters  and  articles  on  subjects  pertainins  to  the  production, 
transmission  and  use  of  power  are  acceptible.  Illustrations  add  to  the 
value  of  descriptive  articles.  Plain  pencil  sketches  are  sufficient.  Each 
sheet  should  bear  the  names  of  the  article  and  the  author.  We  want  to 
hear  from  YOU. 


Grafting  Among  Engineers. 

Editor  of  the  Engineers'  Review : 

When  we  see  "Graft  in  the  Department" 

staring  at  us  in  large  letters  from  the  front  page  of  our 
daily  newspaper  it  occasions  us  considerable  disgust 
and  we  feel  that  things  have  really  come  to  such  a  pass 
that  we  do  not  know  whom  to  trust. 

Graft  is  merely  another  word  for  bribery,  although 
it  means  more.  One  is  apt  to  think  of  "graft"  as  be- 
ing particularly  associated  with  corrupt  city  officials 
who  use  their  positions  for  the  purpose  of  filling  their 
pockets  at  the  public  expense.  For  instance :  M,  who 
is  in  charge  of  some  public  work,  may  have  the  pur- 
chase or  be  able  to  influence  the  purchase  of  a  large 
quantity  of  material. 

A  and  B  are  manufacturers  of  this  material  and  are 
competing  for  the  contract.  There  is  no  difference 
in  the  quality  of  the  material  furnished  by  these  men. 
A,  however,  charges  50  per  cent  more  for  his  goods 
than  B,  and  in  order  to  obtain  the  contract  offers  M 
some  expensive  present  or  even  a  cash  bonus  if  the 
contract  is  given  to  him.  If  M  accepts  the  gift  he  is 
a  grafter  and  will  be  condemned  by  all  honest  persons 
as  dishonest.  That  is  the  meaning  of  graft  to  most 
of  us. 

But  let  us  look  a  little  deeper.  A  manufacturer  the 
other  day  said :  "Engineers  do  not  have  the  purchase 
and  in  most  cases  cannot  even  influence  the  purchase 
of  a  dollar's  worth  of  supplies.  I  am  in  the  business 
and  know  whereof  I  am  speaking."  He  then  cited  sev- 
eral instances  where  his  goods  would  not  be  given  a 
trial  simply  because  he  had  been  seen  talking  with 
the  engineer.  What  was  the  reason?  Simply  this: 
Owners  of  power  plants  are  becoming  suspicious  of 
and  losing  confidence  in  their  engineers  because  the 
engineers  are  accepting  presents  of  different  sorts 
from  manufacturers  whose  goods  they  are  using.  In 
other  words,  employers  arc  beginning  to  believe  that 
their  engineers  arc  grafters  and  as  such  will  not  per- 
mit them  to  purchase  supplies. 

Another  manufacturer  who  spent  hundreds  of  dol- 
lars in  trade  paper  advertising  said :  "I  have  quit  ad- 
vertising because  any  one  of  my  salesmen  can  get  more 
business  with  $10  worth  of  cheap  trinkets  distributed 
among  engineers  than  I  can  with  $50  worth  of  adver- 
tising. The  engineer  won't  buy  or  recommend  my 
goods  unless  I  subsidize  him  in  some  way." 

And  is  this  true?  It  may  not  be  in  your  case,  but 
you  undoubtedly  know  of  dozens  of  cases  where  it  is 
true.  Whose  fault  is  it  ?  It  is  your  fault  if  you  are  a 
grafter.  And-  you  are  a  grafter  if  you  accept  pres- 
ents from  the  dealers  from  whom  you  purchase  sup- 


plies, 
you. 


Some  one  pays  for  these  presents  and  it  isn't 


You  not  only  lose  the  confidence  of  your  employer, 
but  degrade  yourself  and  the  honorable  profession 
which  you  follow.  And  that  is  not  all.  Your  actions 
create  a  general  distrust  of  all  engineers  in  the  minds 
of  employers. 

I  feel  sure  that  if  we,  as  engineers,  would  take  this 
view  of  it,  grafting  in  this  field  at  least  would  soon 
be  a  thing  of  the  past.  W.  .A..  E. 


Shower  Bath  and   Other  Devices. 

Editor  of  the  Engineers'  Review : 

There  is  not  a  plant  in  the  country  around  whidj 
there  can  not  be  gathered  up  enough  pipe,  fittings,  etc., 
to  enable  any  engineer  to  fit  himself  up  a  fine  shower 
bath.  No  one  knows  how  nice  it  is  to  have  one  in  the 
plant  until  he  puts  one  in. 

Mine  consists  of  i-inch  pipe,  as  shown  in  Fig.  i,\vith 


FIG.  1.     SHOWER  B.\TH  FOR  ENGINE  ROO.M. 

steam  and  cold  water  connections  J4  and  ^-inch, 
respectively,  having  a  valve  in  both  water  and  steam 
supply  pipes.  The  temperature  of  the  shower  can  be 
regulated  at  will  while  under  the  shower  and  when 
done  with  the  bath,  turn  off  the  steam  and  get  a  dash 
of  cold  water  to  close  the  pores  of  the  skin,  and  then 
there  is  no  danger  of  taking  cold. 


FIG.  2.     DEVICE  FOR  HANDLING  MANHOLE  PLATE. 

I  have  a  splendid  bath  room  8x9  feet  with  a  par- 
tition dividing  the  room  in  two  sections,  one  4x4  feet 
and  the  other  4x5  feet,  having  the  shower  in  the  smaller 
room  overhead.  The  sides  are  lined  with  common 
galvanized  sheet  iron  about  5  feet  high  and  it  has 
a  cement  floor.  In  the  other  apartment  I  have  hat 
hooks,  also  a  bench  along  one  side  of  the  wall,  a  mirror, 
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towel  rack,  etc.,  and  it  is  not  a  bad  idea 
few  coils  of  pipe  under  the  bench  in  order 
tie  steam  to  warm  the  room  when  dressing, 
g  the  inside  and  using  cheap  j4-inch  ceil- 
11  have  a  convenience  and  a  luxury. 

very  useful  thing  that  I  have  is  shown  in 

is  a  small  pulley  in  the  boiler  room  over  the 
hole  of  each  boiler,  and  it  comes  in  handy 
lave  the  manhole  plate  out.  Just  take  a  piece 
i  run  it  through  the  pulley  and  tie  it  to  one 
es  of  the  manhole  or  else  tap  the  head  and 
-inch  eye  screw ;  then  draw  up  the  head  and 
id  of  the  rope  to  some  convenient  pipe  while 
le  head  to  its  place  and  fasten  the  bolts  down 
hole  braces.  This  is  very  handy,  especially 
hurry  to  get  a  boiler  cleaned  and  back  into 

will  also  save  a  lot  of  burnt  fingers, 
iier,  and  that  is  an  automatic  oiling  system 


FIG.  S.     OIL  FEEDING  DEVICE. 


ising,  as  shown  in  Fig.  3.  The  connection 
he  oil  tank,  while  B  goes  to  the  bearing. 
;  the  boys  have  quite  a  variety  of  oiling  de- 
bed  in  the  Review,  but  I  have  never  seen 
like  mine  and  I  will  gamble  that  none  work 
jot  some  oiling  drip  valves  f^-inch,  made 
1  at  the  bottom,  sight  feed,  male  and  female 
it  I  screwed  a  short  piece  of  ^-inch  pipe 
irings  instead  of  the  oil  cups  to  raise  the 
ligh  enough  to  give  a  good  chance  to  see 
:y  are  feeding  properly  or  not,  and  then 

the  drip  and  a  steam  gage  cock  and  then 
lem  all  up  to  a  sheet  iron  tank  overhead. 
e:  drips  have  a  needle  feed  so  they  can  be 
:  will.  When  I  shut  down  I  shut  off  the 
cocks  above  the  drips,  and  in  so  doing  the 
s  not  disturbed. 

male  and  female  ends  on  both  the  drips 
im  gage  cocks  the  amount  of  joints  is  re- 
a  minimum.  Should  any  one  of  the 
;rs  get  stopped  up,  the  union  at  the  bottom 
comes  in  convenient  to  take  that  particular 


feeder  out  and  clean  it  without  disturbing  any  of  the 
rest,  or  having  to  take  any  of  the  piping  apart. 

I  have  the  oil  filter  handy  to  the  engine  and  when 
one  of  the  drip  pans  gets  full  I  empty  it  into  the  filter 
and  when  it  works  through  it  goes  over  and  down  a 
pipe  into  a  small  tank  which  has  a  spigot  in  it.  I  have 
also  a  small  pump  that  was  made  from  a  piece  of  brass 
tubing,  using  two  i-inch  horizontal  check  valves.  Then 
all  I  have  to  do  is  to  set  a  bucket  under  the  spigot  and 
pump  the  oil  back  up  into  the  sheet  iron  tank  overhead. 
I  also  have  a  bypass  around  the  overhead  tank  of  the 
oiling  system,  connected  to  a  60-gallon  tank  in  which  I 
keep  the  new  oil  and  empty  the  oil  from  the  barrel  that 
it  is  shipped  in  and  use  the  same  pump  to  fill  the  stor- 
age tank  with.  The  60-gallon  storage  tank  is  also 
overhead. 

Before  fitting  up  the  above  outfit,  I  used  five  barrels 
of  oil  yearly,  but  now  I  only  use  one  and  one-half  bar- 
rels. The  above  is  only  a  small  part  of  the  actual  sav- 
ing, as  it  has  reduced  the  labor  of  running  fully  one- 
half  in  not  having  to  keep  a  close  watch  on  the  oil  cups 
and  filling  them  and  filling  oil  cans  etc.;  and  at  the 
same  time  it  allows  the  engineer  to  have  much  more 
time  to  look  after  other  matters  and  do  other  repairing. 
Since  I  have  used  this  method  I  get  time  to  do  all  my 
arc  lamp  repairing  while  the  plant  is  running  at  night, 
as  well  as  that  of  my  electric  meter,  calibrating,  etc. 
And,  above  all,  I  have  lots  of  time  for  good,  wholesome 
reading.  J.  K.  Mercer. 

Likes  the  Letters. 

Editor  of  the  Engineers'  Review : 

I  am  much  interested  in  the  letters  published  in  the 
Idea  Exchange,  and  many  of  the  kinks  therein  given  . 
have  been  invaluable  to  me  in  overcoming  the  diffi- 
culties incidental  to  the  life  of  an  engineer — albeit  a 
poor  one. 

Another  interesting  phase  presented  by  the  afore- 
said letters  is  the  instructive  studies  in  human  nature, 
which  they  afford  and  according  to  Pope's  oft-quoted 
truism,  "The  proper  study  of  mankind  is  man. 

For  example,  the  recent  discussion  concerning  de- 
ception has  given  us  much  amusement,  and  not  a  lit- 
tle profit.  These  letters  reveal  how  near  akin  these 
latter-day  engineers  are  to  the  average  race  of  hu- 
manity. There  are  some  whose  hearts  are  so  big 
that  they  would  scarce  harm  a  flea.  Others  there  are 
whose  cold,  hard  natures,  righteous  though  they  may 
believe  themselves,  cannot  or  will  not  see  the  true 
nobleness  of  that  man  whose  kindness  leads  him  to 
condone  the  faults  of  others  and,  mayhap,  sacrifice 
some  portion  of  his  own  unspotted  robe  of  righteous- 
ness to  bind  up  the  wounds  of  the  "halt,  the  maimed, 
and  the  blind." 

To  close  my  part  of  this  controversy,  I  quote  as  fol- 
lows from  that  shrewd  student  of  human  nature, 
Charles  Dickens :  "There  are  some  falsehoods.  Tom, 
on  which  men  mount  as  on  bright  wings  toward 
Heaven ;  there  are  some  truths,  cold,  bitter,  taunting 
truths  *  *  *  which  bind  men  down  to  earth  with 
leaden  chains." 

In  getting  a  line  over  a  stack.  I  once  obtained  good 
results  by  using  a  homemade  crossbow  and  arrow.  I 
manufactured  a  cmssbow  and  arrow  which  was  tipped 
with  lead  enoueh  to  counterbalance  the  weight  of  the 
flying  line  attached  to  its  renr  end.  Thus  equipped, 
I  soon  had  a  line  over  the  stack  which  enabled  me  to 
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Jr.   r.'.ur.::;'^r;i   in   the    way  o£   ropes,   tackle, 
f^^-.r  rr.*r.,  itr.'.k  and  mortar  as  were  needed. 
I:  *a.-.  sr.  "yj-i'^A  -jT-.i?.  chimney  in  need  of  some  cop- 

A-.  ■iTjTj'Jr.'zr  *,:.T.e  I  was  running  a  small  direct  cur- 
r*r.*.  i.fJtrv,  l;;j;.t:n^  plant  in  a  small  town  in  Canada, 
A?.»r«:  /  Aii  r..,:  orily  superintendent,  chief  engineer, 
f^.'..,  \-r.  r.A  rr.y  ',/.u  Aork,  including  such  small  items 
k-»  f.r:r.g  '.':.':  '-.y./.'-.r ,  o:ling  the  engine,  making  all  re- 
lAr.r-.,  r.'.*',?,ar.:'>.^,  O-xtrical,  and  otherwise,  etc.  We 
Oj^A  -ioA.-.  at  ii  p.  m.,  and  as  we  had  no  storage 
battery,  all  wh'^  d^rpended  on  electricity  for  light  were 
ivtratr,*.':  ;.'i  iji'^j—y  darkness  at  that  time  unless  they 
ha/'i  pr';.;v;ily  trimmed  and  filled  their  oil  lamps.  To 
ri^y*.:;y  our  pa'.r'.n^  that  their  oil  lamps  would  be  re- 
'i-j;r*!d  irj  t^n  n^,iri'Jtei  wc  had  arranged  a  code  of  sig- 
r.ali  rj^z.v.-.v.r,'^  'A  thrs':  "winks"  of  the  lights  caused 
\yj  op^.ir.g  ari'i  cioiinj;  three  times  the  various  branch 
*w:t/.h'r-  '>n  ths  station  switchboard. 

V/e  i-iad  '/n  one  of  the  branch  lines  at  that  time  per- 
hap-1  3^  ',r  40,  lO-candlepower  incandescent  lamps, 
2'^j  -.'/.x  ,H:y.-s*.  'rvcniy  divided  among  three  residences. 
At  '>ri';  of  th»:->e  r'riidonces  the  main  fuses  would  blow 
nearly  'rv':ry  tirr.':  the  closing  down  signal  was  given, 
tho^jj/fi  r.'j*.  aiv/ays.  This  peculiarity  was  accompanied 
by  an  '■■/.':'■  Wr,*:  flash  at  the  contact  points  of  the  knife 
'.wit/.h  'jTi  th':  sv/itchbc^rd  when  the  contact  was  brok- 
en in  givint^  the  signal,  and  also,  by  a  momentary  but 
n'iti';':ahi';  Jorv/ard  movement  of  the  station  ammeter 
hand,  v^metim'rs  advancing  as  much  as  four  or  five 
ampere'.. 

At  th<;  TfM'\<:n<:<:  in  question,  the  family  usually  re- 
fired  early  -10  that  their  lamps  were  nearly  al- 
ways ftirn'd  out  before  the  closing  down  signal  was 
given.  As  the  sleeping  a{)artments  were  on  the  second 
'iS'ifiT,  tli<-  lainps  wf-n:  merely. turned  out  at  their  indi- 
vidual -.o';ket  switches,  no  attempt  being  made  to  open 
the  in-'iin  swi'ch  and  disconnect  the  entire  house  system 
from  the  mains,  as  this  would  have  necessitated  a  trip 
up-tairs  in  the  d;irk  by  some  member  of  the  family, 
fh'-  main  switch  bcjii}^  located  on  the  first  floor. 

I  flioii};ht  f><rljaps  the  trouble  lay  in  the  meter, 
wlii' Ii  v.-is  of  tli<:  S;mt;amf)  inductive  type,  but  was 
n«-v<r  al»l<-  to  midirstaii'l  why,  as  there  were  quite  a 
niiiiilicr  of  r'-sid'iK-cs  in  the  town  in  which  the  condi- 
tions w'r<-  (in-fiscly  -.imilar,  and  T  had  no  trouble  of 
that  kiii'l  '  x'cpt  at  tliis  jiarticular  house. 

I  wish  oiiK-  of  our  clcrtrical  brctliron  would  advise 
fiif  thn.iitdt  these  <oliiiiiiis  as  tf)  the  cause  of  this  trou- 
ble and  its  remedv,  ;is  I  have  never  .since  met  with 
anythiii((  just  like  it.  ,\non. 


A  Circuit  Breaker  Kink. 

Ivlitor  of  tile  I'Jifjinecr.s'  Revimv: 

in  the  phini  where  I  am  eni))loyed  we  have  a  gen- 
cratnr  snpjiK  inv,  ciiri-enl  fur  a  number  of  motors  op- 
cialiufc  nmleif.tMund.  In  the  same  |)lant  wc  have  a 
laiiM-  air  cunipresMir  and  Imistini,'  onuinc.  As  the  en- 
j;iiie  rnnni  is  lai;;e  will)  all  kinds  of  noi.se,  it  is  very 
dinictill  III  iK'ar  the  eirciiit  breaker  wlieti  it  jj;oes  out,  as 
the  i;enerali'r  ;mil  swilcit  Imard  are  located  in  a  remote 
cnrner  uf  tile  rimm.  .Sdmetimes  the  circuitbreaker  op- 
erates with  a  lond  repnrl  and  ajjain  it  will  go  out  so 
easy  that  I  do  ni>i  hear  it  at  all.  1  fonuorly  had  an 
independent  |i>  e;indle|)in\er  lamp  attached  t<i  it,  but  if 
I  happened  In  lie  down  in  the  cellar  or  outside  of  the 


building  I  would  fail  to  see  the  light.     Then  there 
would  be  trouble  from  the  men  in  the  mine. 

I  finally  hit  on  the  iollowing  idea:  Directly  under 
the  switchboard  a  steam  pipe  ran  to  the  engines.  To 
this  pipe  I  attached  a  small  whistle  and  from  the  switdi 
to  the  circuitbreaker  I  ran  a  cord  with  the  necessary- 
pulleys.    Ever>-  time  that  the  circuit  was  broken  the 


WHISTLE  ARRANGED  TO  BLOW  WHEN  THE  CIRCUIT 
BREAKER   OPERATES. 


cord  was  drawn  tight  and  the  whistle  would  howl  un- 
til it  was  thrown  in  again,  so  that  no  matter  in  wha' 
part  of  the  building  I  was,  I  could  hear  when  th< 
current  was  off. 

The  illustration  shows  the  circuit  breaker.  As  wil 
be  seen,  when  the  circuit  is  broken  the  handle  flies  u] 
and  draws  the  cord  tight  and  opens  the  whistle  valve 
causing  the  whistle  to  blow.  The  whistle  is  locate* 
under  the  floor  of  the  engine  room.  W.  E.  S. 


Pump  and  Pipe  Connections. 

Editor  of  the  Engineers'  Review : 

I  have  noticed  that  more  or  less  has  been  written  i 
the  Review  regarding  trouble  with  pumps  whic 
the  writers  seem  unable  to  fathom.  Much  of  the  trov 
ble  with  pumps  could  be  prevented  if  conditions  r< 
garding  the  piping,  etc.,  were  regulated  as  they  shoul 
be.  I  have  seen  many  a  pump  with  a  suction  enterin 
the  water  not  more  than  ij4  feet,  while  it  should  n( 
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have  been  less  than  3  feet,  and  double  that  distance 
would  be  better,  providing  the  depth  of  the  water  al- 
loMred.  A  foot  valve  should  also  be  placed  on  the  end 
of  the  suction  pipe,  unless  the  water  conies  to  the 
pump  under  a  head.  A  foot  valve  is  a  necessity  when 
the  lift  is  greater  than  10  feet.  With  a  good  foot 
valve,  the  pump  and  suction  valves  are  kept  primed 
when  the  pump  is  not  in  operation  and  also  permits 
of  easy  priming  if  the  pump  is  allowed  to  run  down 
for  any  reason. 

A  good  many  troubles  which  arise  from  the  suction 
end  of  the  pump  are  due  to  the  absence  of  a  strainer 
that  will  prevent  sticks,  grass,  as  well  as  fishes,  etc., 
from  entering  the  suction  pipe  and  clogging  the  suc- 
tion valves  of  the  pump.  Many  times  a  priming  pipe 
will  be  found  of  advantage.  This  should  be  connected 
to  the  discharge  pipe,  which,  by  the  way,  should  have 
a  check  and  a  globe  valve  in  it,  the  priming  pipe 
connecting  outside  of  the  globe  valve  to  the  suction 


be  the  equivalent  of  the  friction  loss  due  to  100  feet 
of  the  same  size  pipe,  for  each  elbow  or  tee. 

The  following  example  will  show  how  this  is  worked 
out.  If  a  pump  were  required  to  deliver  1,000  gallons 
of  water  per  minute  and  the  height  of  the  delivery 
valves  above  the  surface  of  the  water  is  18  feet,  the 
suction  pipe  being  8  inches  in  diameter  and  600  feet 
long  containing  two  8-inch  elbows,  where  should  the 
pump  be  set  so  as  to  have  easy  work  in  delivering  the 
required  capacity? 
The  height  of  the  valves  above  the  surface 

of  the  water 18        feet 

Total  friction  of  600  feet  of  8-inch  pipe 

(.94X6X2.31) 13.03    " 

Total  friction  of  two  8-inch  elbows  (.94  X 

2  X  2.31) 4.34    " 


Total 35-37  feet 

From  the  above  it  will  be  seen  that  the  sum  of  the 


Friction  Loss  in  Pounds  Pressure  Per  Square  Inch. 
For  Each  100  Feet  of  Length  in  Different  Size  Clean  Iron  Pipe,  Discharging  Given  Quantities  of  Water  per  Minute. 
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pipe.  This  will  enable  the  pump  cylinders  and  the 
suction  pipe  to  be  prime  if  they  become  empty  before 
starting  the  pump,  and  will  save  the  knocking  which 
usually  accompanies  the  operation  when  it  is  run  down 
and  the  engineer  is  endeavoring  to  get  it  to  pick  up 
the  water. 

Faulty  connections  are  usually  the  cause  for  pumps 
not  acting  properly.  Sometimes  the  quantity  of  water 
to  be  pumped  is  not  available  or  the  pump  is  not  lo- 
cated near  the  source  of  supply  as  it  should  be.  A 
pump  to  work  properly  should  never  be  located  where 
the  sum  of  the  height  in  feet,  from  the  discharge  valve 
of  the  pump  to  the  lowest  surface  of  the  suction  water, 
the  total  friction  loss  in  the  suction  pipe  in  feet  head 
and  the  total  friction  loss  in  feet  head,  due  to  elbows 
and  tees,  exceeds  a  total  of  26  feet.  The  total  friction 
in  the  suction  pipe  in  feet  head,  equals  the  friction 
given  in  the  following  table  (compiled  by  G.  A.  Ellis, 
M.  E.),  multiplied  by  the  length  of  the  suction  pipe 
line  in  feet,  divided  by  100  and  multiplied  by  2.31  to 
convert  it  into  frictional  head  in  feet.  The  frictional 
loss  in  feet  head,  due  to  elbows  and  tees  is  assumed  to 


three  items  is  greater  than  26  and  therefore  the  pump 
should  be  set  down  lower  to  the  water  by  the  differ- 
ence of  35.27  —  26  =  9.37,  or  nearly  9.5  feet. 

N.  B.  Greene. 


Smokeless  Firing. 

Editor  of  the  Engineers'  Review: 

I  note  in  recent  issues  several  letters  anent  smoke- 
less firing  and  knowing  how  to  fire.  I  think  Mr.  Bos- 
worth  gets  very  near  the  truth  of  the  smoke  question 
when  he  brings  the  quality  of  the  coal  into  question. 

I  have  used  Alabama  and  Tennessee  coal,  hand  firecl, 
on  both  light  and  heavy  loads,  and  it  invariably  smoked. 
The  plant  next  to  mine  at  that  time  was  equipped  with 
stokers  and  they  made  a  great  deal  less  smoke  than  I 
did,  using  the  same  coal  and  forcing  their  fires  more, 
but  they  smoked  just  the  same  and  could  therefore 
hardly  be  called  smokeless.  In  my  present  plant  my 
boilers  are  forced  very  hard  at  times,  but  the  smoke 
average  is  about  the  same  as  it  was  at  the  stoker  fired 
plant  mentioned  above,  only  here  we  fire  by  hand.    The 
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smoke  difference  is  probably  accounted  for  by  the  fact 
that  we  use  Pocahontas  coal,  which  is  very  hard  to 
beat  as  a  steam  coal,  in  my  opinion.  We  have  tried  a 
few  cars  of  Alabama  coal  since  I  came  here,  but  the 
difference  in  price  was  more  than  offset  by  the  in- 
creased percentage  of  ash,  the  smoke,  and  the  difficulty 
in  keeping  steam. 

I  cannot  quite  agree  with  Slim  Jim  in  his  statement 
that  to  be  a  successful  chief  one  must  have  "served 
time"  in  the  boiler  room.  I  do  not  say  that  it  is  not 
a  good  thing  for  a  chief  to  be  conversant  with  practical 
firing,  but  I  do  think  there  is  as  little  need  of  a  chief 
having  actual  experience  in  throwing  in  coal  as  there 
is  of  the  editor  of  the  Review  "serving  time"  as  a 
type  setter.  , 

The  man  in  authority  who  makes  an  unqualified  suc- 
cess in  this  world,  is  the  man  with  the  ability  to  gather 
around  him  and  keep  in  his  employ  good  practical  men, 
who  are  able  to  do  some  one  thing  just  a  little  better 
than  the  average.  These  men  look  after  the  details 
under  his  direction,  and  as  firing  is  only  one  of  the 
details  of  the  plant,  it  becomes  the  province  of  the  fire- 
man to  make  a  good  showing.  The  chief  never  has  to 
"rubber"  at  the  fires  to  tell  if  his  man  is  burning  coal 
economically.  His  log  shows  him  from  day  to  day 
just  what  is  being  done,  and  if  the  results  are  not  up 
to  the  standard  and  the  trouble  is  in  the  firing,  it  is 
then  up  to  the  fireman  to  get  them  there,  or  make 
room  for  a  better  man. 

As  Slim  Jim  says,  "life  is  too  short  to  learn  all  the 
details,"  and  it  is  far  better  for  the  chief  to  have  a  ma- 
chinist do  his  repairs,  a  lineman  do  his  wiring,  a  lab- 
orer handle  his  coal  and  ashes,  and  a  fireman  to  do  the 
firing  of  his  boilers,  than  to  try  to  do  some  one  of 
these  things  himself,  to  the  detriment  of  his  own 
work.  Of  course  if  a  man  is  to  be  chief  engineer  in 
a  very  small  plant,  with  perhaps  one  fireman  as  his 
sole  aid,  he  would  have  to  depend  on  his  own  resources 
sometimes,  because  he  personally  is  expected  to  look 
after  the  details,  but  the  larger  the  plant  the  less  the 
necessity  of  attending  personally  to  these  small  things. 
As  it  is  up  to  him  to  show  complete  results,  he  must 
of  necessity  keep  his  men  interchangeable  to  a  cer- 
tain extent,  as  it  would  be  no  excuse  to  tell  "the  powers 
that  be"  that  such  and  such  things  happened  while  he 
was  down  showing  the  fireman  how  to  fire. 

I  know  of  one  chief  who  had  one  assistant  en- 
gineer, one  head  fireman,  one  pumpman  (so  called), 
whose  duty  it  was  to  keep  up  the  pumps,  look  after 
the  fan  and  stoker  engines,  etc.,  and  four  negro  fire- 
men. He  used  to  let  the  three  first  named  men  inter- 
change on  these  three  jobs  each  week,  so  that  each 
could  handle  either  job  he  was  put  upon.  This  chief 
personally  would  have  lasted  about  as  long  in  front 
of  his  own  furnace  doors  as  the  proverbial  snowball 
in  hades,  but  he  seemed  to  get  on  very  well  and  gave 
entire  satisfaction  to  his  employers,  although  I  have 
no  doubt  that  at  some  time  during  his  stay  or  after- 
ward, some  one  of  the  three  men  may  have  been  "sore- 
head" enough  to  talk  about  the  times  he  kept  things 
going  right,  when  the  chief  didn't  know  enough. 

It  is  always  this  way  with  some  men.  Because  they 
are  lacking  some  requisite  to  qualify  for  a  better  po- 
sition, whether  it  be  ability,  habits,  opportunity,  or 
what  not,  they  are  ever  ready  to  complain  of  the  one 
in  authority  and  blow  about  what  they  have  done  and 
how  they  kept  the  "kettle"  hot,  etc.,  not  seeming  to 


realize  that  all  they  did  was  in  the  line  of  their  ( 
duty,  for  which  they  received  payment  every  pay 
They  overlook  the  fact  that  they  are  perhaps 
erated  just  because  of  their  ability  to  do  this  i 
thing.  It  also  seems  to  escape  their  notice  that 
world  is  wide,  and  if  they  have  the  ability  they  & 
to  think  they  possess,  it  would  be  no  extraordir 
task  to  take  a  step  higher.  I  will  venture  the  as 
tion  that  there  are  very  few  chief  engineer's  jobs 
any  importance  in  the  country  today  that  are  1 
because  of  friendly  influence,  or  "pull"  as  it  is  g 
erally  termed,  some  of  your  correspondents  to 
contrary  notwithstanding.  L.  L.  Arnold 


Firing  Without  Smoke. 

Editor  of  the  Engineers'  Review : 

Having  read  several  articles  on  smokeless  firing 
thought  I  would  write  a  few  lines  on  the  subject 
have  been  an  engineer  for  over  30  years.  I  have  b 
using  soft  coal  for  15  years  and  have  used  most 
kinds  in  that  time.  My  experience  has  been  that  sc 
kinds  will  smoke  more  than  others,  but  all  kinds  ' 
smoke  when  hand  fired  if  the  plant  has  not  boiler 
pacitj-  enough  so  that  the  fires  will  not  have  to 
stirred. 

I  think  a  man  should  understand  all  the  ins  and  c 
of  the  boiler  room  as  well  as  the  engine  room.  It 
quires  skill  in  both,  but  the  most  of  the  money  is  sa^ 
or  wasted,  in  the  boiler  room.  The  engineer  she 
not  only  be  familiar  with  all  the  points  in  and  aroi 
the  boiler  room,  but  he  should  know  how  to  fire  v 
different  kinds  of  coal.  L.  S.  Saunders 


Fireman  vs.  Engineer. 

Editor  of  the  Engineers'  Review : 

The  letter  of  T.  E.  C.  on  page  29  of  the  April  m 
ber  is,  to  my  notion,  a  little  conceited.  In  all  of 
power  plants  that  I  have  ever  worked  it  has  beer 
my  interest  to  have  a  thorough  knowledge  of  boil 
Many  times  I  have  had  to  take  on  a  raw  recruit  w' 
some  of  the  old  firemen  were  sick  or  had  quit  tl 
positions  on  short  notice.  Where  would  I  have  b 
if  I  could  not  have  handled  the  boiler  plant? 

Not  long  ago  the  chief  I  worked  for  installed  a  i 
plant  which  he  put  in  my  charge  while  it  was  be 
built.  He  had  me  fire  the  five  boilers  equipped  v 
stokers  for  three  weeks.  For  three  months  I  ran 
hoist,  compressors  and  Ideal  engine.  After  that 
gave  me  charge  of  the  whole  plant.  Previous  to 
time  I  had  had  15  years'  experience  with  Corliss 
gines  and  hand  firing.  Did  I  learn  anything?  It 
like  starting  all  over  again.  His  object  was  to  } 
me  a  thorough  knowledge  of  the  whole  plant,  so  1 
I  would  be  familiar  with  all  details. 

In  regard  to  the  machinist,  who  is  in  a  class  by  li 
self,  I  would  like  to  ask  of  what  use  is  a  machi 
without  tools  and  lathes,  or  what  more  use  would 
be  than  the  engineer,  if  he  was  located  40  miles  fi 
nowhere?  I  don't  think  that  a  knowledge  of  the 
chinist  trade  would  be  a  burden  to  any  engineer, 
I  do  think  that  to  take  charge  of  a  steam  plant  a  1 
ought  to  start  from  the  boiler  room.  W.  E. 
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Is  Firing  Necessary  to  Success? 

>r  of  the  Engineers'  Review : 
•.ee  Slim  Jim  bounces  on  to  T.  E.  C.  who  is  a 
inist  and  has  thought  fit  to  adopt  engineering  as 
>fession.  I  think  T.  E.  C.  deserves  much  credit 
cquiring  six  and  one-half  years'  experience  in  the 
ine  shop  of  such  a  reputable  firm  as  the  former 
ison-Houston  Co.,  of  Lynn,  Mass. 
ave  in  mind  an  engineer  friend  who  has  this  week 
busy  constructing  an  ash  conveyor  for  the 
r  room.  Next  week  he  will  devote  his  spare 
to  converting  two  Dean  condenser  pumps,  (steam 
n)  into  electrically  driven  pumps.  By  doing  the 
,  the  coal  bill  will  be  materially  reduced;  less 
on  the  condensers  and  a  more  reliable  condensing 
a\  than  at  present  w^ill  be  obtained, 
is  engineer  has  been  running  four  Corliss  engines 
^gating  about  2,000  indicated  horsepower.  He 
ne  assistant  during  the  day  and  together  with  his 
lement  of  firemen,  things  are  always  running  very 
thly.  During  my  many  visits  to  this  power  plant 
ft  never  seen  a  leaky  joint  in  the  steam  mains, 
ition  this  case  in  order  to  show  the  superiority  of 
leers  with  mechanical  ability,  to  those  who  are 
competent  to  handle  an  engine  while  in  good  run- 
condition  and  who  are  often  named  "Stoppers 
starters." 

le  best  regulated  plants  will  always  be  subject 
eakdowns,  and  it  is  only  fair  to  acknowledge  that 
lan  with  engine  building  and  erecting  experience, 
)e  able  to  handle  the  repair  of  a  breakdown,  either 
anent  or  temporary,  without  calling  for  oittside 
ance. 

iring  the  life  of  an  engine,  if  properly  cared  for, 
generally  comes  a  time  when  the  cylinders,  or 
3orIiss  engine,  the  steam  chest,  require  reboring. 
e  accessories  of  the  plant  in  question  is  a  boring 
suitable  for  this  particular  engine.  Now,  as  a 
:r  of  choice  between  the  machinist  engineer  and 
;I  engineer,  which  will  be  considered  most  cap- 
of  handling  this  job? 

jain,  say  that  a  boiler  is  laid  off  for  cleaning. 
•  cleaning,  the  engineer  goes  through  it  for  ex- 
ation  of  seams,  plates,  etc.  On  sounding  the 
s,  he  finds  a  broken  rivet,  fractured  between  the 
5.  Portable  forge  and  all  necessary  tools  are  on 
pot.  Would  it  then  be  consistent  on  the  part  of  a 
>le  engineer,  to  impose  upon  his  employers  the  ex- 
;  of  calling  in  a  boiler  maker  to  replace  a  single 

rsonally  I  have  never  been  employed  as  a  fire- 
but  always  as  an  engineer.  Whether  as  chief  or 
ant,  I  have  always  been  willing  to  handle  the 
;1  or  take  a  share  in  cleaning  fires,  and  thus  have 
inly  acquired  useful  experience  in  firing,  but  have 
aided  to  promote  the  harmony  which  should  ex- 
jtween  men  in  the  engine  and  boiler  rooms, 
tout  a  year  ago,  I  had  charge  of  a  sub-station  and 
1  plant  owned  by  a  water  power  company.  One 
some  changes  were  to  be  made  on  the  high  ten- 
lines  and  owing  to  some  unforseen  occurrence,  it 
impossible  to  provide  current  at  the  sub-station 
pply  the  town  with  commercial  and  street  lights 
hat  night.  Therefore,  at  the  last  moment,  I  had 
'S  to  start  up  the  steam  plant,  about  500  horse- 
T.  My  fireman  did  not  turn  up,  yet  the  plant 
ninning  just  the  same,  although  I  had  two  boilers 


to  fire,  beside  taking  care  of  the  engines,  generators 
and  switchboard.  R.  L.  Fryer. 


The  Fireman. 


Editor  of  the  Engineers'  Review : 

I  am  a  constant  reader  of  the  Engineers'  Review 
and  I  see  that  Mr.  Forney  is  of  the  opinion  that  he 
has  too  much  work  to  do  in  the  engine  room.  Now 
we  are  obliged  to  admit  that  the  path  of  a  would-be 
engineer,  is  not  strewn  with  roses.  In  my  opinion  a 
man  to  make  a  successful  engineer  must  start  at  the 
bottom  and  work  up,  and  that  bottom  is  the  fireroom. 
We  will  again  admit  the  fireman's  duties  are  not  easy, 
for  he  must  come  early  and  usually  stay  late. 

Mr.  Forney  says  he  is  yet  a  fireman,  but  does  not 
intend  to  remain  one.  Good  for  him.  We  are  all 
glad  to  hear  of  the  progressive  fireman,  but  he  should 
not  complain  about  being  at  the  beck  and  call  of  the 
engineer,  for  if  he  does  not  intend  remaining  a  fire- 
man, how  is  he  to  get  his  experience  to  be  an  en- 
gineer, unless  he  is  willing  to  make  himself  generally 
useful  around  the  plant.  To  be  an  engineer  it  is  very 
important  part  to  know  how  to  pack  valve  stems,  file 
brasses  and  a  thousand  other  things,  which  can  only 
be  learned  by  working  in  the  engine  room  with  some 
practical  engineer.  It  was  always  my  experience 
when  I  was  a  fireman,  that  the  more  I  helped  the  en- 
gineer the  more  I  learned  and  the  more  interest  the 
engineer  would  take  in  teaching  me.  I  think  Mr. 
Forney  will  agree  with  me  that  the  way  to  be  a  suc- 
cessful engineer  is  to  use  other  tools  than  shovel, 
slice  bars,  rakes,  etc. 

In  Engine  Room  Chats,  No.  15,  I  agree  with  Dave 
Hill  that  the  best  way  to  avoid  accidents  is  to  keep 
a  good  lookout  for  things  to  happen.  Look  for  small 
defects  and  leaks  and  repair  them.  Remember  the 
saying,  "Eternal  vigilance  is  the  price  of  safety." 
Keep  your  eye  on  the  little  things.  Many  an  accident 
has  been  prevented  by  a  timely  tap  from  the  hammer 
or  a  small  twist  of  the  monkey  wrench. 

Mr.  Parker's  notes  on  engineering  deception  will 
work  very  nicely  in  some  cases.  For  instance,  some 
years  ago  I  was  engineer  of  a  river  steamer.  The 
pilot  declared  he  could  not  handle  the  boat  in  a  cer- 
tain place,  except  when  the  blowing  oflF  pressure  was 
carried,  which  was  170  pounds.  If  the  boilers  were 
carrying  160  pounds  he  claimed  it  was  impossible  to 
make  such  a  point  or  bend,  unless  all  the  steam  the 
boilers  were  allowed  was  carried.  I  set  the  weights 
back  on  the  lever  so  that  the  valves  would  blow  at 
140  pounds.  I  noticed  there  was  no  trouble  in  mak- 
ing his  points.  The  safety  valve  was  blowing  and 
that  satisfied  him.  Surely  imagination  is  a  wonderful 
thing. 

Using  a  wrench  on  the  valve  wheel  is  a  bad  practice, 
but  where  is  the  engineer  with  many  years  of  practice 
who  has  not  been  guilty  of  such  a  thing. 

Ex  Fireman. 


Scale  and  Boiler  Feed. 

Editor  of  the  Engineers'  Review : 

At  one  place  I  was  employed  I  had  some  experience 
with  scale.  We  had  four  boilers  of  the  horizontal 
return  tubular  type,  64-inch  x  i6-feet,  with  64,  4-inch 
tubes,  a  manhole  in  the  front  head  and  on  top,  and  a 
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2^-inch  blowoflf  pipe  connected  to  the  bottom  of  the 
shell  near  the  rear  head,  and  provided  with  a  solid 
disk  gate  valve. 

At  the  time  I  took  charge  the  boilers  had  been  in 
use  about  five  years.  The  fireman  told  me  he  had 
been  there  for  about  a  year  and  had  always  helped  to 
clean  boilers,  and  that  they  always  did  their  washing 
out  through  the  front  manhole.  On  removing  the  top 
manhole  plate  and  looking  inside  I  discovered  that 
the  space  between  the  tubes  for  a  distance  of  about  9 
feet  from  the  rear  head  was  filled  as  solid  with  scale 
as  though  it  had  been  run  full  of  babbitt  metal. 


DUPLICATE  FEED  PIPES. 


Of  course  the  fireman  didn't  have  much  to  do  except 
shovel  in  coal  and  wheel  out  ashes.  After  much  talk 
and  urgent  persuasion  I  got  the  superintendent  to 
order  a  mechanical  tube  cleaner  on  30  days'  trial. 

It  did  all  that  was  claimed  for  it,  and  considerable 
more.  After  using  the  machine  in  the  boilers  it  re- 
quired a  man  inside  several  days  to  remove  the  loose 
scale  from  between  the  tubes  and  get  it  out.  We  had 
an  iron  wheelbarrow  holding  about  2j4  bushels,  and 
the  fireman  kept  a  record  of  the  scale  taken  out  of  the 
four  boilers.  He  said  80  wheelbarrow  loads  of  scale, 
and  it  ranged  from  i-16-inch  to  ij^-inch  in  thickness. 

It  was  not  long  until  our  tubes  began  to  leak  in  the 
rear  head  and  the  only  remedy  was  to  retube  the  boiler, 
which  we  did  as  follows : 

We  bought  one  set  of  new  tubes  and  put  in  the  boiler 
that  was  in  the  worst  condition,  and  as  soon  as  the 
old  tubes  were  removed  we  sent  them  to  the  shop  and 
had  the  burnt  section  cut  off  and  a  new  piece  welded 
on.  This  set  was  put  in  the  ne.xt  boiler  and  its  tubes 
treated  likewise,  and  so  on  until  we  went  over  all  of 
them.  This  is  much  cheaper  than  buying  new  tubes, 
and  if  the  welding  is  properly  done  it  gives  good  satis- 
faction. 

I  never  blamed  the  tube  cleaning  machine  for  having 
caused  the  leaky  tubes,  for  it  was  a  plain  case  that 
all  that  prevented  them  leaking  sooner  was  the  solid 
scale  formation  around  them,  which  had  caused  them 
to  be  overheated. 

Of  course  while  we  had  the  tubes  out  we  took  ad- 
vantage of  the  opi)ortuiiity  and  cleaned  the  shell  thor- 
oughly, so  when  our  boilers  were  rctubed  they  were 
almost  as  clean  as  new. 

We  tried  different  kinds  of  compound  with  different 
degrees  of  success,  but  l)y  blowing  down  about  every 
four  to  six  hours  during  the  run  and  washing  every 
two  weeks  we  were  enabled  to  keep  them  fairly  clean. 

Up  to  this  time  the  feed  had  entered  through  the 
blowoff,  but  while  we  were  rctubing  we  changed  the 


feed  to  the  top  and  also  connected  up  one  branch  from 
the  cold  water  pump  to  the  old  connection  at  the  blow- 
off,  and  then  connected  our  new  feed  line  into  this  cold 
water  line  as  shown  in  the  sketch.  We  found  this  feed 
arrangement  verj-  handy  in  several  ways.  We  could 
feed  either  hot  or  cold  water  to  any  boiler  independent 
to  the  rest  of  them. 

In  case  of  any  derangement  to  the  top  feed  we 
could  feed  through  the  blowoff  while  repairs  were 
being  made,  or  in  case  the  blowoff  became  clogged,  we 
could  open  it  by  forcing  water  through.  In  case  of 
failure  of  the  boiler  feed  pump  we  could  use  cold 
water  temporarily.  A.  R. 


Pump  Packing. 

Editor  of  the  Engineers'  Review : 

The  following  is  an  account  of  a  little  trouble  we 
had  with  our  oil  pump.  Our  oil  system  is  arranged  in 
the  following  manner.  Two  tanks  are  placed  in  the 
basement  to  receive  the  oil  drain  from  our  three  en- 
gines, each  tank  holding  about  500  gallons.  In  the  top 
of  the  building  two  tanks  of  the  same  capacity  are 
placed.  A  pump  forces  the  oil  from  the  tanks  in  the 
basement  to  the  elevated  tanks,  the  oil  returning  to  the 
engines  by  gravity. 

Orders  were  given  one  of  the  men  to  pack  the  piston 
rods  and  put  four  barrels  of  oil  in  the  system.  TTiis 
was  done  and  steam  turned  on,  but  the  pump  refused 
to  move.  The  oil  began  to  get  low  in  the  elevated  tank 
and  every  possible  method  was  tried  to  make  the  pump 
work  excepting  the  right  one,  and  at  last  it  was  given 
up  and  a  little  single  pump  that  had  been  discarded 
was  substituted,  which  succeeded  in  keeping  the 
oil  supply  pumped  up  until  the  relief  crew  came  on 
at  1 1  p.  m.  As  it  was  our  crew,  we  started  in  to  locate 
the  cause  of  the  pump  not  working. 

The  cylinder  heads  were  put  on  and  the  cylinder 
drain  cocks  opened,  allowing  all  of  the  oil  to  drain  out 
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FIG.    1.      PACKING    PLACED 
AS    IT    SHOULD    BE. 


FIG.    2. 


AS    THE    PACKING 
WAS. 


of  the  cylinders  on  both  sides  of  the  pistons,  when  the 
cocks  were  closed  and  the  pump  cylinder  filled  with 
water,  which  solved  the  problem,  as  a  piece  of  the 
plug  that  closed  the  bung  hole  of  the  barrel  raised  to 
the  top  of  the  water  on  both  sides  of  the  oil  cylinders 
nearest  the  steam  end.  It  appears  that  these  two  pieces 
of  wood  got  under  the  valves  in  such  a  manner  that 
the  valves  on  the  discharge  side  could  not  close,  allow- 
ing the  oil  to  churn.  A  most  singular  thing  about  it 
was  that  the  pieces  of  wood  would  drop  down  out  of 
sight  when  the  discharge  chamber  was  removed. 

We  have  to  renew  the  packing  around  our  power 
pump  plungers  about   once   every   two  weeks.     The 


iber,  1905 


ENGINEERS'  REVIEW 


19 


•s  are  6  inches  in  diameter  and  require  six  rings 
ich  square  flax  to  each  plunger.  This  meant  a 
>st  in  the  course  of  a  year.  I  suggested  that  we 
e  pumps  a  fair  trial  with  a  larger  packing,  so 
square  flax  was  used.  This  had  to  be  flattened 
ore  it  would  enter  the  stuflingbox.  It  was  cut 
at  the  ends  and  placed  in  the  stuflingbox,  as 
in  Fig.  I.  It  had  been  previously  placed  as 
in  Fig.  2.  Four  rings  of  the  large  packing  was 
:ould  get  in,  and  this  remained  in  place  for  54 
ne  ring  being  added  to  each  plunger  10  days 
had  been  packed. 

It  12  years  ago  I  took  a  position  as  engineer  in 
1  plant  that  was  managed  by  a  superintendent 
as  in  a  class  by  himself.  I  was  informed  by 
;ineer  preceding  me  that  unless  I  was  smarter 
y  man  that  had  worked  there  I  would  soon  be 
rocks.  Everything  went  well  until  I  sent  in  my 
)n  Saturday.  He  could  not  understand  why  the 
ised  was  not  the  same  each  day,  although  the 
as  less  than  it  had  been  at  the  end  of  any 
s  week. 

same  kick  came  about  the  coal  and,  in  fact, 
ing  that  did  not  tally  each  day  the  same,  al- 
I  made  a  saving  of  $20  the  first  week.  It  was 
to  me  that  the  engineer  preceding  me  practiced 
)n  as  to  his  reports.  The  superintendent  made 
ice  of  taking  my  fireman  away  to  some  other 
sr  a  short  time  without  saying  a  word  to  me. 
mlt  was  that  the  steam  pressure  would  drop 
ick  would  be  made  by  the  machine  tenders  and 
1  we  furnished  power  for.  At  the  end  of  the 
week  I  made  up  my  mind  to  settle  our  differ- 
ce  and  for  all,  so  we  had  a  talk  on  the  matter, 
lid  him  that  I  was  through  if  I  wasn't  allowed  to 
the  plant  as  it  should  be. 
;  that  day  until  I  left,  two  years  later,  he  never 
ault.  W.  A.  Dow. 


Foaming  Boilers. 


of  the  Engineers'  Review : 
ling  boilers  is  a  trouble  which  is  more  or  less 
1,  the  cause  of  which  arises  from  several 
,  chief  among  which  is  the  condition  of  the 
nd  the  nature  of  the  water.  An  instance  which 
>earing  on  the  subject  comes  to  mind  in  the 
a  new  boiler,  72  inches  in  diameter  which  gave 
for  several  days  after  it  was  started  up.  The 
r,  who  had  not  had  much  experience  with  new 
could  not  understand  where  the  trouble  lay 
;  inclined  to  think  that  there  was  too  little  steam 
The  boiler,  however,  foamed  because  of  oil, 
ind  dirt  that  had  got  into  it  during  its  course  of 
ction.  The  way  to  do  in  a  case  of  this  sort, 
)w  down  frequently,  changing  the  water  in  the 
s  often  as  possible,  and  the  trouble  will  soon 
ar.  The  smaller  the  boiler  the  sooner  a  remedy 
effective. 

wonderful  the  different  kind  of  rubbish  that 
lect  in  a  boiler,  especially  a  new  one,  such  as 
)f  board,  or  old  rivet  kegs  that  have  been  used 
men  to  sit  on  during  the  course  of  construction, 
waste  and  other  small  articles  are  frequently 
oilers,  which  if  not  removed  by  the  engineer  in 
before  getting  up  steam,  may  cause  trouble, 
ly  in  the  case  of  oily  waste. 


The  way  to  do  with  new  boilers  as  a  precaution  to 
foaming,  is  to  blow  down  as  far  as  it  is  safe,  and  then 
pump  up  and  blow  down  again.  , 

Another  thing  to  be  watched  is  that  no  rubbish  is 
left  in  the  boiler.  In  order  to  prevent  this  the  en- 
gineer should  either  go  in  himself  or  send  some  one  in 
whom  he  can  trust,  to  collect  all  such  matter  that  has 
been  left  in  the  boiler  before  the  handhole  plates  are 
put  on.  Before  the  boiler  is  closed  up  entirely,  some- 
one should  get  into  it  and  remove  all  such  sticks,  etc., 
that  are  floating  on  the  water.  If  this  is  not  done,  they 
may  get  into  steam  pipes,  etc.,  and  cause  trouble. 

Some  new  boilers  never  foam  at  all.  Others  will 
foam  for  a  long  time  after  being  put  in  use.  If  the 
boiler  is  clean  and  in  good  order,  the  trouble  probably 
arises  from  hard  firing  and  small  steam  space.  Foam- 
ing when  it  occurs  in  a  serious  nature  should  be 
checked  by  closing  the  draft,  and  running  the  feed 
pump  at  a  higher  rate  of  speed.  There  is  not  only 
danger  of  burning  a  boiler  when  foaming  occurs,  but 
also  the  liability  of  knocking  out  a  clinder  head,  by 
water  carried  over  from  the  toilers.  When  bad  foam- 
ing occurs,  the  engineer  should  take  immediate  steps 
to  slow  down  the  engine  and  deaden  the  fires. 

Carrying  water  too  high  in  a  boiler  is  frequently  a 
cause  for  its  being  carried  over  to  the  engine.  I 
recollect  a  few  years  ago  while  running  in  an 
electric  light  plant  that  when  I  came  on  duty  I  found 
the  boilers  with  about  three  gages  of  water  in  them. 
Of  course  this  is  a  little  more  than  engineers  are  in 
the  habit  of  running  with,  but  as  it  costs  money  to 
pump  and  heat  water,  I  did  not  feel  like  blowing  it 
out  for  the  mere  sake  of  getting  rid  of  it,  and  there- 
fore decided  to  start  with  the  water  higher  in  the 
glass  than  it  should  have  been.  Under  ordinary  con- 
ditions things  might  have  passed  off  all  right,  but  we 
had  not  been  started  up  more  than  five  minutes  before 
a  heavy  short  circuit  came  on  the  line,  which  caused 
the  engine  to  labor  extremely  hard  and  over  came  the 
water  in  a  deluge.  By  the  time  the  engine  was  slowed 
down  and  things  had  resumed  their  normal  condition 
there  was  less  than  two  gages  of  water  in  the  boiler 
which  shows  the  enormous  amount  that  had  been 
taken  through  the  engine. 

This  engine  was  a  Sioux  City  Corliss,  equipped  with 
relief  valves  on  each  end  of  the  cylinder,  which  un- 
doubtedly saved  the  cylinder  head  in  this  instance. 
Since  that  experience  I  have  never  started  my  plants 
when  the  water  was  too  high  in  the  boiler. 

Harry  Teeman. 


Engineering  in  Egypt. 

Editor  of  the  Engineers'  Review : 

This  letter  is  to  let  the  readers  of  your  paper  know 
how  engineering  is  carried  on  in  a  gerfieral  way  in- 
this  part  of  the  world.  At  present  I  am  employed  as 
chief  engineer  of  the  Egyptian  Cotton  Mills  at  Cairo, 
Egypt.  We  have  machinery  from  several  parts  of  the 
world,  as  there  is  not  much  machinery  buUt  here,  but 
plenty  of  repairing  done. 

The  machinery  in  our  mill  was  all  built  in  England. 
The  engine  is  a  cross  compound  connected  to  a  jet 
condenser  and  will  develop  1,100  indicated  horse- 
power, when  full  load  is  on.  We  take  water  from 
the  Nile  river  which  is  ^-mile  from  the  mill. 

The  flywheel  is  of  the  drum-head  type  and  runs  four 
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pulleys  by  rope  tranmission.  We  furnish  our  own 
lights.  We  have  a  dynamo  that  runs  from  one  of  the 
line  shafts  while  another  is  run  by  a  small  engine  in 
the  machine  shop. 

We  have  a  Green  fuel  economizer  and  often  have 
the  feedwater  up  to  302  degrees  F.,  but  generally  280 
degrees.  So  far  there  has  not  been  any  coal  in  this 
country.  It  all  comes  from  England,  Wales  and  Scot- 
land. There  is  more  Cardiff  coal  used  than  any  other 
kind,  about  330,000  tons  coming  to  this  country  yearly. 
We  bum  Cardiff  coal  and  pay  $6  a  ton  for  it  at  Alex- 
andria. Our  spindle  oil  costs  32  cents  per  gallon,  ma- 
chine oil  costs  36  cents  per  gallon,  cylinder  oil  costs 
36  cents  per  gallon  and  engine  oil  costs  62  cents  per 
gallon. 

This  mill  has  been  running  four  years.  There  is 
also  one  at  Alexandria  that  has  been  running  about  the 
same  length  of  time.  They  are  the  only  cotton  mills 
in  this  country  with  the  exception  of  some  very  small 
ones,  run  by  the  natives. 

Most  of  the  railroads  here  are  run  by  the  govern- 
ment, on  the  English  plan.  The  coaches  open  on  the 
sides.  The  locomotives  come  from  England,  Scotland, 
France,  Germany,  Belgium  and  America.  Most  of 
the  American  engines  were  built  at  the  Baldwin  Loco- 
motive Works,  Philadelphia.  All  roads  here  use 
vacuum  brakes,  as  they  say  the  air  brake  is  too  com- 
plicated. All  of  the  engines,  but  the  American,  are  in- 
side connected. 

It  is  enough  to  break  a  man's  heart  to  think  of  work- 
ing around  those  inside  connected  engines,  although 
they  seem  to  be  good  engines.  Some  of  them  are  55 
years  old,  with  the  old  iron  boiler.  The  English  people 
built  about  the  same  style  of  an  engine  50  years  ago 
as  they  build  today. 

The  street  cars  are  after  the  French  plan.  The  ma- 
chinery in  the  power  plants  is  of  French  and  Italian 
build,  while  some  of  the  generators  come  from 
America. 

The  machinery  at  the  water  works  is  all  French 
build,  as  is  also  the  machinery  in  the  ice  plants.  The 
machinery  in  the  flour  mills  is  all  Italian  build. 

The  street  rollers  are  of  French  and  English  build. 
The  traction  engines,  steam  ploughs  and  threshing 
machines  are  most  all  of  American  construction.  Most 
of  the  irrigating  machinery  is  built  in  England.  A 
good  many  oil  and  gas  engines  are  used  here,  as  fuel 
is  expensive. 

They  are  just  beginning  to  develop  farming  on  a 
large  scale.  Things  are  growing  better  every  year  in 
all  kinds  of  business.  This  summer  they  are  building 
another  bridge  across  the  Nile. 

The  first  winter  I  was  here  I  had  a  position  as  chief 
engineer  on  one  of  the  passenger  steamers  that  run 
up  the  Nile,  as  far  as  Assoun,  583  miles  from  Cairo. 
We  would  carry  tourists  and  stop  at  all  of  the  principal 
places.  There  are  three  companies  that  run  steamers 
on  the  Nile,  besides  many  private  steamers,  and  steam- 
ers that  belong  to  the  royal  family. 

Cook's  steamers  are  all  side  wheel  with  diagonal 
engines.  The  Anglo-American  steamers  are  stern 
wheel  with  feathering  plates.  The  Tupekea  steamers 
are  side  wheel.  They  have  several  screw  propellers. 
Some  of  their  side  wheel  boats  have  vertical  oscillating 
engines.  All  of  these  companies  have  freight  steamers 
and  barges. 


The  condensers  that  are  used  on  the  various  stea 
are  surface,  jet,  keel  and  ejector  condensers. 

About  four  months  ago  a  small  boat  that  belo 
to  the  Anglo-American  company  blew  up  and  li 
all  on  board,  but  they  were  carrying  no  passenge 
the  time,  although  there  was  a  woman  and  child  k 
on  another  boat  that  was  close  by. 

There  are  plenty  of  engineers  in  this  country 
carry  no  license,  and  I  have  never  seen  a  boiler  ins 
tor  since  I  have  been  here.  Geo.  W.  Pa 

Cairo,  Egypt. 


Expanding  Boiler  Tubes. 

Editor  of  the  Engineers'  Review : 

Having  just  completed  the  job  of  putting  in  a 
new  tubes  into  my  boiler,  the  thought  occurred  tc 
that  there  was  a  time  when  I  did  not  know  how  t 
this  job  and  that  possibly  some  of  the  readers  of 
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FIG.  1.     ROLLER  EXPANDER. 


Review  are  not  yet  familiar  with  the  method  use 
Various  methods  have  been  employed  for  ge 
tubes  steam  and  water  tight.  A  tool  largely  us 
shown  in  Fig.  i,  which  is  the  type  I  have  and  is 
easy  to  use.  It  is  known  as  the  roller  exp; 
and  enlarges  the  tube  by  a  rolling  process.  It  cor 
three  steel  rollers  as  shown  at  A,  B  and  C.  whic 
held  in  the  seats  of  the  body,  and  are  revolvec 
forced  outward  by  a  slightly  tapered  mandrel  she 
D.  I  find  the  roller  expander  a  good,  serviceabli 
efficient  tool,  but  a  man  wants  to  stop  rolling  a 
proper  time,  because  with  it  a  tube  can  be  rolled 
even  to  a  dangerous  state. 
The  method  I  pursue  in  expanding  tubes  is  ai 


FIG.   2.     BEADING  TOOL. 


lows :  The  tube  is  located  in  the  tube  sheets,  alio 
between  3-16  and  'A  inch  to  protrude,  and  wit! 
roller  tool  is  then  rolled  to  a  tight  fit,  and  the 
ends  beaded.  When  the  ends  are  beaded,  or  ti 
over,  the  tool  shown  in  Fig.  2,  which  is  practic 
caulking  operation,  is  used,  andHhe  job  is  finish< 
in  a  workman-like  way  by  a  tool  shaped  like  F 
which  is  held  in  one  hand  and  struck  with  a  hai 
held  in  the  other.  I  like  the  tool  shown  in  Fig. 
best,  because  the  metal  being  cold  it  is  necessa 
gradually  draw  the  ends  of  the  tube  down  and  ai 
in  order  to  make  a  smooth  job. 
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!  rouiided  edge  is  shown  in  Fig.  4  at  E.    Fig.  5 

i  another  method  of  expanding  a  tube  into  a  tube 

Here  it  will  be  seen  that  the  tube  has  a  bead  on 

iside  of  the  tube  sheet  shown  at  F.    The  tube 
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FIG.  8.  ANOTHER  TYPE  OF  BEADING  TOOL. 

g  the  appearance  on  both  sides  of  the  sheet  as 
1.  It  is  doubtful  if  there  is  any  great  advantage 
>anding  a  tube  in  this  manner,  although  there  are 
who  think  to  the  contrary, 
ave  known  of  cases  where  new  tubes  have  been 
I  a  boiler  where  the  ends  were  left  sticking  out  as 
1  in  Fig.  6.  There  are  several  objections 
5t  this  way  of  doing  the  work,  as  in  the  first  place 
be  is  deprived  of  a  great  deal  of  its  holding  power 


.  BEADED  FIG.  6.  BEADING  ON  IN-  FIG.  «.  TUBE  EX- 
TUBE.  SIDE  OF  TUBE.      PANDED  BUT 

NOT  BEADED. 


ing  as  a  brace  to  the  boiler  head,  which  is  an  im- 
it  thing  in  boilers  of  the  return  tubular  type, 
ler  reason  why  a  tube  should  not  be  left  this  way, 
ause  the  end  is  exposed  to  the  flame  from  the 
:e,  and  not  being  protected  by  water  is  soon 
d,  which  not  only  ruins  the  tube,  but  makes  it  a 
;  of  danger.  A.  C.  Struckfus. 


Water  as  a  Power  Producer. 

r  of  the  Engineers'  Review : 
fineers  in  almost  every  country  are  working  out 
les  for  converting  the  power  of  falling  water  into 
leal  energy.     It  is  a  source  of  power  towards 

engineers  will  always  look  with  longing  eye. 
we  find  energy  stored  up  for  the  simple  taking, 
jsses  from  combustion,  condensation  and  all  other 

which  prevent  more  than  lo  per  cent  of  the 
ble  energy  stored  up  in  coal  from  being  utilized 
;  steam  engine  in  producing  power  is  not  en- 
sred. 

•ing  recent  months  considerable  has  been  said  in 
ess  and  technical  journals  about  the  destruction 

grandeur  and  beauty  of  our  water  falls.  There 
thout  doubt,  considerable  truth  in  these  state- 
,  and  spots  of  extreme  beauty  are  in  danger  of 
spoiled,  if  not  wholly  destroyed,  by  converting 
iter  power  into  electrical  energy.  It  is  not  im- 
ve  that  this  state  of  aflfairs  shall  come  about,  and, 
iver,  it  is  not  at  all  a  necessity.    In  many  in- 


stances the  conversion  of  the  water  power  into  elec- 
trical energy  requires  only  a  small  part  of  the  total 
volume  of  water  flowing  over  a  falls  to  produce  the 
necessary  energy  in  the  power  plant ;  the  flow  of  water 
not  being  perceptibly  diminished  over  the  natural  falls. 

In  tapping  a  waterfall  for  water  the  action  of  the 
falls  is  not  interfered  with  in  the  least,  the  volume 
of  water  necessary  for  the  production  of  power  being 
merely  diverted  from  its  original  source  to  that  of  the 
turbines,  through  artificial  channels  and  penstocks. 

Several  schemes  have  been  adopted  in  America  for 
the  development  of  electric  power  from  water  falls. 
Notably  the  immense  power  plants  at  Niagara  and  on 
the  Pacific  coast,  in  the  Sierra  Nevada  range  of  moun- 
tains. From  the  water  supply  of  this  range  of  moun- 
tains, streets  and  buildings  are  lighted,  street  cars  pro- 
pelled and  manufacturing  establishments  are  operated, 
one  company  producing  something  like  50,000  horse- 
power. 

The  regulation  of  these  water  power  plants  is  some- 
thing which  is  almost  past  belief.  It  is  said  that  the 
governors  on  the  water  turbines  are  so  sensitive  that 
when  a  street  car  is  started,  or  stops  130  miles  from 
the  power  house,  the  electric  governor  responds 
instantly  to  the  change  of  load,  thus  allowing  the  tur- 
bines to  receive  only  the  exact  amount  of  water  for 
the  required  load.  When  the  demand  for  water  is 
less  than  the  maximum,  the  superfluous  water  is 
thrown  into  the  tail  race.  When  the  full  power  of  the 
dynamos  is  required,  not  any  of  the  water  is  allowed 
to  escape  until  it  has  passed  through  the  turbine  where 
its  velocity  is  spent. 

In  the  case  of  the  Sierra  Nevada  mountain  plants, 
some  of  them  impound  the  water  at  an  altitude  of 
9,000  feet,  which  being  turned  into  electrical  energy 
furnish  electrical  power  through  cables  to  an  area  of 
about  26,000  square  miles. 

Over  175,000  horsepower  has  been  developed  at 
Sault  Ste.  Marie,  Canada,  from  the  local  rapids,  which 
in  the  form  of  electricity  is  supplied  to  the  largest  and 
most  important  industries  in  that  section. 

The  Winnipeg  river,  which  is  dammed  across  at 
Rat  Portage,  gives  a  head  of  about  20  feet,  and  a 
storage  area  of  about  2,000  square  miles,  having  a  ca- 
pacity of  about  30,000  horsepower. 

At  Niagara  there  have  been  established  power  com- 
panies to  the  extent  of  about  $20,000,000,  and  over 
$3,000,000  has  been  expended  for  power  development 
by  companies  having  franchises.  When  the  work  of 
producing  the  total  amount  authorized  is  completed, 
the  falls  will  be  giving  up  424,000  horsepower,  and  an 
additional  sum  of  $17,000,000  will  have  been  expended, 
making  a  total  investment  of  $30,000,000. 

The  Lachine  rapids  in  the  St.  Lawrence  River,  just 
above  Montreal,  and  Chambly  on  the  Richelieu  River, 
supply  power  and  light  to  the  city  of  Montreal.  The 
streets  of  Quebec  are  lighted  and  the  street  cars  are 
operated  by  electricity  generated  at  the  power  station 
located  at  Montmorency  falls. 

The  Chaudiere  River  at  Ottawa  has  a  fall  of  about 
40  feet  at  the  lowest  stage  of  the  river,  which  has  de- 
veloped about  8.000  horsepower.  It  is  stated  that 
within  a  radius  of  50  miles  from  Ottawa  there  is  avail- 
able waterpower  energy  equivalent  to  900,000  horse- 
power. It  is  estimated  by  those  who  are  in  a  position 
to  know  that  the  St.  Lawrence  systems  place  10,000,000 
horsepower  at  the  disposal  of  Canadian  industries. 
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while  the  power  of  Niagara  is  estimated  at  5,500,000 
horsepower. 

Many  engineers  are  of  the  opinion  that  steam  is  the 
only  power  that  amounts  to  anything,  but  the  above 
figures  siiould  give  a  different  impression.  This  is 
doubtless  because  the  engineering  papers  confine  their 
articles  to  steam  power  and  steam  alone.      E.  Akers. 


That  Safety  Valve  Puzzle. 
Editor  of  the  Engineers'  Review : 

You  will  doubtless  receive  several  letters  in  answer 
to  the  one  by  Guy  1.'.  Cooley  in  the  August  issue. 

Mr.  Cooley 's  question  deals  with  two  safety  valves 
and  the  problem  is  as  to  what  pressure  No.  2  valve 
will  blow  off  at,  if  both  valves  are  set  to  operate  at  100 
pounds.  From  the  looks  of  the  illustration  one  could 
take  the  valves  as  cither  the  pop  or  ball  and  lever  type, 
in  which  case  there  would  be  a  difference  as  to  the 
manner  in  which  the  steam  would  act  upon  valve  No. 
2.  I  believe  the  valves  will  blow  off  at  practically  the 
same  pressure. 

Arranging  the  valves  as  shown  in  the  illustration  and 
attached  to  a  boiler  carrying  100  pounds  of  steam, 
with  both  valves  set  to  blowoff  at  100  poimds  pressure, 
what  will  valve  Xo.  2  blowoff  at?  The  assumption  is 
that  both  ^•alves  are  of  the  same  make  and  will  operate 
at  exactly  the  sanie  pressure  under  ordinary  circum- 
stances. This  being  so,  there  is  no  doubt  but  that  valve 
No.  I  will  blow  off  at  100  pounds  as  soon  as  the  steam 


WILL  VALVK  NO.   -2   ULOW  AT  100  POUNDS  PRE.'S.SURE? 

in  the  boiler  reaches  that  pressure.  Steam  will  dis- 
charge at  a  velocity  of  002  feet  per  second  at  that 
pressure,  and  that  is  the  velocity  it  will  escape  from  the 
boiler  when  valve  Xo.  i  operates.  At  100  pounds  pres- 
sure the  di.^chargo  of  steam  per  minute  per  square  inch 
of  opening  is  ()j?.6  puunds  or  16.3  pounds  of  steam  per 
second.  If  the  valve  has  an  area  of  5.5  square  inches 
there  would  be  S'j.6  pounds  of  steam  escaping  each 
second. 

Xow  if  valvo  Xo.  i  •..perated  when  the  .«team  pres- 
sure reached  100  pi.Hr.i'.is  :lio  valve  disk  of  Xi:i.  2  valve 
would  have  i<f>.6  p  '.:::•;>  •■:  >toam  forced  against  it  at 
a  velocity  of  <k:'_'  feet  r-i-r  ><;cond  at  100  pixmds  pres- 
sure. This  sb.i  ■r.ld  Ix-  >-.::*"...:c;it  t-i  open  :!;e  valve  and 
a'ii'W  tlie  st(.a:v.  w:-.;,-!'.  is  i scaping  through  safety 
valve  Xi'.  I  I. '  i.sc;-.;h-  i.  •  •.'■.-.  i-.-.r.  \\iili  bit!:  valves  open 
tliere  is  ::o  re;iSv;:  v.r.y  :''.o  ^ua::-.  W"u!d  not  escape  as 
long  as  ti-.i.  pn.S'^v.ri.-  re:v.rLi:-(.i  at  ico  pounds. 


I  do  not  see  as  there  will  be  any  back  pressure,  Ik- 
cause  as  soon  as  valve  No.  i  opens  the  steam  will  rush 
into  and  fill  the  space  between  it  and  No.  2,  and  the 
valve  then  becomes  a  balanced  valve  in  case  the  second 
valve  does  not  open.  The  only  thing  which  will  h^ 
pen,  in  case  No.  2  valve  does  not  open,  will  be  that 
the  weight  on  No.  i  will  close  the  valve  when  the  steam 
between  the  two  valves  is  equalized.  The  result  would 
be  that  valve  No.  i  would  open  and  shut  as  the  pressure 
varied  on  either  side  of  the  disk.  I  have  no  doubt  but 
that  the  force  of  the  escaping  steam  would  be  suffi- 
cient to  operate  both  valves  when  it  reached  a 
pressure  of  100  .pounds.  I  can't  see  where  back  pres- 
sure can  have  anything  to  do  with  the  operation  0: 
valve  No.  i.  If  one  valve  will  operate  at  100  pounds 
pressure,  the  other  ought  to.  When  valve  No.  i  al- 
lows the  steam  to  escape  at  100  pounds  pressure,  I 
can't  see  why  No.  2  valve  won't  allow  steam  to  escape 
to  the  air,  because  the  pressure  exerting  a  force  against 
its  disk  will  be  100  pounds. 

In  case  the  valves  are  of  the  pop  type  the  same  prin- 
cipal holds  good.  There  is  this  difference,  however, 
the  disk  is  held  open  after  the  valve  has  operated  until 
the  pressure  drops  3  or  5  pounds.  There  is  nothing 
to  prevent  the  steam  from  operating  against  the  di^ 
of  valve  No.  2  and  cause  it  to  blow  at  100  pounds 
pressure.  I  fail  to  see  where  one  can  figure  it  out  that 
the  second  valve  will  require  200  pounds  to  operate  it 

Doubtful. 


Rivets,  Patches  and  Joints.  ■ 

Editor  of  the  Engineers'  Review : 

The  following  sketches,  which  were  made  from  boil- 
ers I  have  recently  seen,  were  taken  from  my  note 
book.  The  first  illustration  presents  a  joint  showing 
defective  rivet  heads  which  are  altogether  too  thin  and 
flat.  This  was  doubtless  brought  about  because  the  riv- 
ets were  too  short  in  the  first  place,  therefore  not  al- 
lowing length  enough  to  rivet  over  as  they  should  have 
been.  This  was  probably  due  more  to  carelessness  than 
to  any  other  reason.  A  rivet  should  have  the  same 
strength  at  both  ends  and  the  only  way  that  this  can 


FIG.  1.     DEFECTIVE  RIVET  HE.\DS. 

be  accomplished  is  by  making  the  two  heads  as  near 
alike  as  possible.  In  ordinarj'  practice  it  is  generally 
considered  satisfactory  when  the  two  heads  contain 
an  equal  amount  of  stock  and  are  so  shaped  as  to  give 
a  proper  bearing  against  the  plate. 

In  riveting  a  j<?int  a  certain  amount  of  material  in 
the  rivet  is  used  to  fill  the  hole,  as  the  diameter  of  the 
hole  is  usuallv  i -16  of  an  inch  greater  than  that  of  the 
rivet.  This  is  shown  in  Fig.  2,  at  A.  It  is  a  general 
practice  to  allow  ',s  of  an  inch  in  length  of  the  rivet 
shank  to  all*  <w  f.iir  tilling  in  the  space  in  the  rivet  hole, 
although  this  may  vary  somewhat  with  the  diameter 
of  the  rivet  and  the  thickness  of  the  plate  through 
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the  rivet  is  driven.  The  greater  part  of  the 
lat  an  allowance  must  be  made  for,  is  that  of 
id,  in  order  that  it  shall  have  the  same  stock 
original  head.  It  is  usual  to  allow  material 
in  the  section  of  the  shank  which  is  to  form  the 
ead  to  be  about  1.63  times  the  diameter  of  the 
vhich  when  riveted  over  will  form  a  head  sim- 
that  shown  in  Fig.  3.    The  length  of  the  rivet 


present  time,  which  will  doubtless  prevent  a  newspaper 
notice  of  another  boiler  explosion. 

Fig.  6  is  a  sketch  of  boiler  joints  which  were  re- 
cently observed  on  a  boiler,  which  have  nothing  to 
commend  in  them  and  everything  to  condemn.  Such 
patching  illustrates  to  what  lengths  a  man  will  go 
in  order  to  save  a  few  dollars. 

I  read  your  article  in  the  April  issue  relative  to  the 


rT7 


TT^^^^ 


o  T5 
o   lo 


FIG.   6.     A  BADLY   PATCHED   BOILER. 


LENGTH    OF    RIV- 
LOWED  FOR  FILL- 
OLE   AND    FORM- 
RIVET     HEAD. 


FIG.  3. 


PROPERLY  SHAPED 
RIVET  HEAD. 


erefore,  be  1.63  -4-  >^-inch,  plus  the  thickness 
Mates  forming  the  joint. 
4  shows  a  bulged  head  on  a  boiler  which  I 
r  saw  and  examined.    It  will  be  seen  that  the 
t  portion  of  the  bulge  is  above  the  tubes  al- 

it  extended  down  to  nearly  the  second  row 
e  top.  This  boiler  was  in  operation,  although 
taken  out  shortly  afterward,  when  one  of  the 
jlit.  If  it  had  not  been  for  that,  doubtless  the 
(fould  have  been  made  to  do  duty  for  a  longer 

The  cause  of  the  bulge  in  this  case  was  due 
broken  braces.  " 

no  uncommon  thing  to  find  boilers  with  the 
ilged  even  below  the  tubes,  showing  that  a  very 
rain  had  been  placed  upon  the  boiler  head. 
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JULGE  CAUSED  BY 
)KEN   BRACE. 


FIG.    6.       SINGLE     RIVETED 

LONGITUDINAL  SEAM 

IN  PATCH. 


5  shows  a  boiler  constructed  with  two  sheets, 
•e  seen  that  the  fire  .sliect  had  been  patched  and 

patch  was  very  near  as  large  as  the  original 
s  it  extends  around  both  sides  about  an  equal 
:.  Another  thing  noticeable  is  the  fact  that 
jitudinal  seam  of  the  patch  is  single  riveted 
5  a  wonder  that  it  held  at  all.    This  boiler  has 

been  discarded  also  and  is  not  in  use  at  the 


Brockton  boiler  explosion,  which  states  that  the  law  is 
in  the  hands  of  the  legislature  relative  to  the  restric- 
tion in  the  use  of  lap  joint  boilers.  I  would  suggest 
that  something  be  amended  to  the  bill  prohibiting  such 
bungling  jobs  as  shown  in  Figs.  5  and  6.  If  such 
criminal  practice  could  be  abolished  we  would  without 
doubt  read  of  fewer  boiler  explosions. 

E.  C.  Kennedy. 


Recommends  an  Incubator. 

Editor  of  the  Engineers'  Review : 

Not  long  ago  I  received  a  corker  from  a  fellow  who 
came  into  my  engine  room  and  said:  "Dad,  have  you 
an  incubator  on  your  engine?" 

"A  what?  An  incubator!  I  have  not,  nor  do  I 
have  any  use  for  one,  as  I  am  not  in  the  poultry  busi- 
ness." 

Well,  he  told  me  I  was  about  100  years  behind  the 
times,  and  that  he  was  not  born  yesterday  and  had  had 
two  years  experience  firing  and  that  no  man  could  run 
an  engine  right  without  an  incubator.  I  asked  him  if 
he  didn't  mean  an  indicator  and  he  concluded  that  was 
it.  I  hope  no  brother  engineer  will  make  a  mistake 
and  put  on  an  incubator,  unless  he  wants  chickens 
flying  around  the  engine  room. 

Another  far-sighted  fellow  said  a  few  days  ago  that 
the  time  was  not  far  distant  when  engineers  would  be 
a  back  number ;  that  there  would  be  no  further  use  for 
them  because  electricity  will  be  used  altogether.  "But," 
I  said,  "how  will  we  get  the  electricity?"  He  had  not 
given  that  part  much  thought.  C.  H.  Prcscott. 


More  About  Compression. 

Editor  of  the  Engineers'  Review : 

After  reading  the  several  letters  on  compression  I 
can't  see  that  anyone  has  answered  the  question  that  I 
asked  in  the  December  issue  of  the  Review:  "Does 
compression  consume  coal?"  I  have  since  come  to 
the  conclusion  that  excessive  compression  is  a  heavy 
loss. 

Just  enough  compression  to  bring  the  moving  parts 
to  rest  is  what  is  required.  This  fills  up  the  clearance 
space  to  some  extent  and  when  the  valve  opens,  it 
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does  not  take  as  much  live  steam  as  if  there  were  no 
compression.  The  piston,  crosshead  and  rod  must  be 
stopped  before  they  can  start  in  the  other  direction. 
If  we  have  no  compression  to  stop  them,  part  of  the 
stored  energy  of  the  flywheel  is  used  to  bring  them  to 
rest  and  to  get  them  started  on  the  return  stroke. 

This  is  a  loss,  but  if  we  use  steam  that  has  already 
done  its  work  to  bring  the  moving  parts  to  rest,  we 
have  not  lost  anything,  but  have  saved  live  steam  by 
filling  the  clearance  space  before  it  is  admitted,  and 
have  also  saved  the  useful  energy  stored  up  in  the 
flywheel. 

Mr.  F.  L.  Johnson  is  wrong  when  he  advocates  no 
compression  at  all.  This  would  do  for  an  engine  run- 
ning 30  revolutions  a  minute,  but  it  will  not  do  for 
moderate  or  high  speed  engines.  W.  J.  D. 


Compression. 


Editor  of  the  Engineers'  Review : 

There  has  been  considerable  talk  in  the  Review  of 
late  about  compression.  Compression  is  all  right  if 
it  occurs  at  the  right  time  and  from  the  proper  source. 
We  need  compression  to  bring  the  reciprocating  parts 
of  an  engine  to  rest.  The  amount  depends  on  the  con- 
ditions of  each  particular  engine. 

Cushioning  with  exhaust  steam  is  the  proper  thing 
to  do,  as  the  clearance  space  is  partly  filled,  thus  re- 
ducing the  amount  of  live  steam  used.  This  must  be 
a  saving  in  itself. 

Cushioning  can  be  easily  done  in  the  four-valve  en- 
gine, and  to  a  certain  degree  in  the  single-valve  au- 
tomatic, or  slide  valve  engine,  by  exhaust  lap  on  the 
valve. 

In  the  four-valve  slow  speed  engine,  I  like  to  see 
compression  enough  to  bring  the  parts  to  rest  easy 
and  the  bearintjs  just  loose  enough  to  prevent  heating 
or  undue  friction.  The  steam  valves  should  be  just  a 
trifle  late  so  the  thrust  will  not  come  on  a  dead  center, 
but  just  as  the  crank  is  at  the  point  of  passing  from 
the  center.  Then  the  work  comes  on  easy  and  at  the 
proper  time. 

If  we  have  a  high  speed  engine  the  steam  must  be 
admitted  quickly,  so  as  to  get  as  near  the  boiler  pres- 
sure in  the  cylinder  as  possible. 

I  cannot  agree  with  those  who  say  that  compression 
is  a  source  of  loss  and  is  not  necessary  for  smooth 
running.  F.  L.  S. 


-Still  More  About  Compression. 

Editor  of  the  Engineers'  Review : 

I  believe  most  readers  of  the  Review  are  tired  of 
the  compression  subject,  since  most  of  them  are  of  the 
same  opinion  in  a  general  way.  with  the  exception  of 
a  few  that  must  be  on  the  contrary  side  as  in  all  other 
questions  that  arise,  yet  I  notice  one  of  the  corre- 
spondents thinks  I  might  give  my  views  on  the  subject. 

Even  though  Mr.  \^'entzel  states  that  he  does  not 
see  that  W.  J.  D.  refers  to  the  low  pressure  cylinder, 
I  am  of  the  opinion  that  Mr.  Wentzel,  as  well  as  my- 
self, would  deduct  from  that  article  that  he  did  refer 
to  the  low  pressure  cylinder  of  a  cross  compound  con- 
densing engine,  inas-much  as  W.  J.  D.  says  it  was  the 


low  pressure  cylinder  which  was  flooded  with  w 
and  damaged. 

From  this  fact  I  infer  that  the  damaged  engine 
the  one  that  pounded.  I  further  note  that  he  i 
tions  the  injection  valve,  therefore  it  appears  to 
that  the  engine  in  question  was  the  low  pressure 
of  a  cross  compound  engine  running  condensing 
it  was  with  this  idea  in  view  that  I  made  the  conun 
which  appeared  in  the  June  issue.  I  still  contend 
if  there  is  anything  to  compress  it  is  the  vacuum. 

Others'  experiences  may  have  been  different  f 


FIG.  1.    ADMISSION  CURVE. 


FIG. 


2.      COMPRESS! 
CURVE. 


mine  in  regard  to  compression  oh  the  low  pressure 
of  a  cross  compound  condensing  engine,  but  I 
not  been  able  to  get  what  I  considered  the  proper  ( 
ion  from  compression  of  the  vacuum  with  the  e.xl 
valve  adjusted  to  give  the  proper  release,  and  tl 
fore  believe  it  to  be  an  advantage  in  this  case,  to 
the  engine  just  enough  lead  to  produce  a  gradua 
mission  curve,  which  some  would  call  compres 
Figs.  I  and  2  will  show  the  difference.  Fig.  i  bein; 
admission  curve  and  Fig.  2  the  compression  curvi 

I  believe  in  compression  if  there  is  a  proper  an: 
of  it,  no  more,  no  less.  Each  engine  has  its  own 
ditions  to  take  into  consideration  and  there  is  no 
of  telling  what  is  the  proper  amount  in  a  general 

Fig.  3  is  a  card  taken  the  other  day,  which  I  1 
presents  an  ideal  compression  curve  and  one  w 


FIG.  3.     IDEAL  COMPRESSION  CURVE. 

can  not  be  obtained  from  many  engines.  Wh 
call  particular  attention  to  is  the  lateness  of  exh 
closure  and  at  the  same  time  raising  the  compres 
to  a  little  more  than  half  the  boiler  pressure, 
card  was  taken  from  a  Buckeye  engine  that  has  be< 
constant  operation  day  and  night,  except  Sundays 
16  years,  and  has  never  had  the  valves  refitted  or  ! 
redressed.  Furthermore,  the  card  is  the  first  t; 
from  the  engine  on  the  date  taken,  and  no  adjustn: 
of  the  valves  had  been  made  for  at  least  six  mo 
previous.  C.  B.  Risle 
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Spring  on  the  Valve  Crank. 

of  the  Engineers'  Review : 

following  is  a  little  kink  that  may  be  old  to 
but  I  have  never  seen  it  used  before.  One  day 
:  my  dash  pots  refused  to  close  the  valve.  I 
I  around  and  found  an  old  spiral  spring  and  an 
t,  and  rigged  them  up  by  boring  a  hole  through 
or  and  put  the  eyebolt  in  it.    Then  I  fastened 


ING    ATTACHED    SO    AS   TO    CLOSE    THE   VALVE. 

d  of  the  spring  to  it  and  fastened  the  other  end 
spring  to  the  key  F  which  keys  the  dash  pot  rod 
valve  crank.  After  drawing  the  spring  tight  to 
a  good  tension,  the  valve  worked  all  right. 
;n  I  shut  down  that  night  I  took  up  the  dash 
d  found  the  valve  broken.  I  sent  for  another 
n  with  the  spring  on  until  it  came. 

H.  Armstrong. 


Another  Governor  Pounds. 

of  the  Engineers'  Review : 
letters  in  the  August  issue  answering  Mr.  Sted- 
re  interesting,  but  they  don't  seem  to  touch  on 
5e  at  all.  I  have  a  little  engine  operating  at  a 
of  250  revolutions  per  minute  and  belted  to  a 
current  generator.  All  the  engine  does  is  to 
I  light  for  several  buildings.  It  runs  smoothly 
/eral  minutes  and  then  begins  a  knocking  that 
igh  to  make  Bill  B.  Banger  nervous, 
engine  does  this  more  specially  when  the  load 
:.  At  all  events,  the  load  is  not  one  that  changes 
ily,  but  gradually  comes  on  and  as  gradually 
ff.  That  the  noise  is  due  to  the  action  of  the 
s  evident  from  the  fact  that  by  opening  the  drip 
on  the  cylinder  of  the  engine  the  noise  di.s- 
s.  I  have  tried  adjusting  the  valves  on  the 
;r  a  little  each  way  in  order  to  advance  the 
r  decrease  it  as  I  thought  was  best,  but  I  have 
•n  able  up  to  the  present  time  to  make  any  im- 
lent. 
a  get  the  engine  to  operate  all  right  when  the 


drip  valves  are  open,  but  that  is  only  wasting  steam 
which  I  do  not  wish  to  do.  I  would  like  to  have  the 
opinion  of  engineers  as  to  what  is  the  best  thing  to 
do  under  the  circumstances. 

Regarding  tramp  engineers,  I  am  of  the  opinion  that 
Bill  B.  hit  it  about  right  when  he  described  them  as 
he  did.  His  description  fits  the  kind  we  have  out  in 
this  part  of  the  country  (Iowa),  many  of  whom  have 
had  experience  with  threshing  engines  only.  When  the 
season  is  over,  they  start  around  the  country  trying 
to  get  into  some  plant,  and  in  their  visits  we  often  run 
up  against  some  funny  specimens  of  engineers. 

Helpless. 


Dashpot  for  Back  Pressure  Valve. 

Editor  of  the  Engineers'  Review : 

After  reading  over  the  many  new  kinks  and  home- 
made devices,  I  have  concluded  to  illustrate  a  dashpot 
I  have  for  a  back  pressure  valve.  As  is  well  known  the 
valve  with  the  lever  and  weight  are  noisy,  especially 
where  the  load  is  suddenly  changing,  as  the  weight 
will  fly  up  and  down  with  a  great  deal  of  force :  The 
dashpot  is  made  from  a  piece  of  i^-inch  tubing,  about 


c:^3 


^ 


DASHPOT  ON  BACK  PRESSURE  VALVE. 


8  inches  long,  with  a  cap  on  each  end.  I  tapped  out  the 
top  cap  for  a  J<^-inch  pipe  and  took  the  stem  out  of  a 
J^-inch  globe  valve,  also  the  part  that  screws  in  the 
body  of  the  valve,  and  screwed  it  in  the  top  of  the  cap , 
which  made  a  good  guide  and  stuffingbox  for  the 
plunger-rod  of  the  dashpot. 

The  plunger  fitted  fairly  tight,  so  the  oil  could  pass 
by.  but  with  a  retarding  movement,  according  to  the 
thickness  of  the  oil.  In  this  way  the  weight  moved 
up  and  down  freely,  but  with  a  steady  motion  and 
not  with  a  jerk  that  is  so  injurious  to  the  valve  seat. 

G.  B.  W. 


Why  the  Pin  Heated. 

Editor  of  the  Engineers'  Review : 

Some  time  ago  a  wristpin  commenced  to  get  hot. 
Oil  did  not  reduce  the  trouble  any  and  it  finally  got  so 
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hot  that  I  had  to  shut  down  the  engine.  I  removed  the 
brasses  from  the  pin,  scraped  them  to  a  good  fit, 
and  then  covered  the  pin  and  brasses  with  cylinder 
oil  and  started  up.  In  an  hour  the  pin  commenced  to 
get  hot,  with  the  oil  cup  feeding  as  fast  as  it  could. 
Again  I  had  to  shut  down  the  engine,  and  by  examining 
the  pin  more  closely  this  time  I  found  that  the  oil  did 
not  go  to  the  box,  but  tlirough  the  wristpin,  which  was 


--0-. 


nil 


WHERE  THE  PLUG  WORKED  OUT  OF  THE  PIN. 

caused  by  the  plug  working  out  as  shown  in  the 
illustration. 

For  some  time  I  had  noticed  a  lot  of  oil  on  the  bot- 
tom slide  which  I  could  not  account  for,  but  I  never 
surmised  that  the  plug  had  worked  out  of  the  pin. 
After  the  box  was  again  scraped,  I  put  the  plug  teck 
into  the  pin  and  had  no  further  trouble. 

H.  Jahnke. 

A  "Freak"  Indicator  Card. 

Editor  of  the  Engineers'  Review : 

The  other  day  I  had  occasion  to  call  at  a  large  plant 
run  by  a  particular  friend  of  mine.  During  our  inter- 
view he  showed  me  the  accompanying  "freak"  indi- 


A  FREAK  CARD. 

cater  card,  which  he  had  taken  from  a  cross  compound 
Corliss  engine  a  few  days  before.  Can  any  of  your 
readers  give  the  cause  of  its  peculiaritv? 

R.  L.  Fryer. 

Sees  Things  in  a  Different  Light 

Editor  of  the  Engineers'  Review: 

J.  B.  Harland  in  his  letter  "Engineers,  Wise  and 
Otherwise,"  upholds  an  engineer  who  practiced  de- 
ception in  changing  the  speed  of  a  fan  engine  ac- 
cording to  the  orders  of  the  superintendent  and  get- 
ting reprimanded  for  it  by  another.  Now  this  en- 
gineer was  in  no  way  justified  in  adopting  the  plan 
he  did.  He  slowed  his  engine  down  and  when  he 
noticed  the  ahscnce  of  the  click  at  230  revohitions  a 
minute  he  desired  to  keep  it  there.  He  then  had 
trouble  in  the  form  of  a  loose  counterweight. 
He  (leliherately  loosened  the  counterweight,  to  cause 
a  click  and  fool  superintendent  No.  i,  who  must  have 
been  rather  slow  or  he  would  have  asked  for  a  speed 


indicator  and  ascertained  the  speed,  click  or  no  did 
He  also  states  he  is  a  stranger  to  back  pressure  ii 
an  exhaust  line,  and  believes  there  is  no  back  presr 
on  a  175  foot  line  of  exhaust.    I  think  he  wouM 
wiser  if  he  tested  that  steam  gage.     Then  he  tdi 
of  trying  to  run  two  engines  and  furnish  steam  {01 
them  with  boilers  that  would  not  furnish  steam  kt 
one,    A  man  with  40  years'  experience  should  knoi 
that  if  he  could  not  keep  steam  at  no  pounds  for 
engine,  he  surely  could  not  keep  it  at  70  or  80 
for  two  engines  with  the  same  load,  and  if  one  engiaej 
would  use  more  steam  than  he  could  furnish,  it  oqgit' 
not  to  have  taken  much  figuring  to  find  that  two 
gines  would  use  still  more.  S.  Ep. 

Compounding  of  Steam  Engines. 

Editor  of  the  Engineers'  Review : 

Much  has  been  said  and  written  regarding 
engine  economy  and  although  it  is  an  admitted  fid' 
that  the  compound  engine  is  more  economical  to  op- 
erate than  the  single  cylinder,  we  hear  very  little  aboOt 
it.  The  majority  of  engineers  will  admit  that  in  a  sift- 
gle  cylinder  engine,  using  steam  with  a  high  ratio  ol 
expansion,  there  is  of  necessity  a  certain  loss  of  hot 
units,  and  that  the  loss  is  in  a  direct  ratio  with  thit 
of  expansion,  the  cause  of  which  is  that  the  walls  of 
the  cylinder  are  exposed  to  the  atmosphere. 

There  is  a  definite  relation  of  temperatures  to  pres- 
sure and,  therefore,  it  is  evident  that  the  walls  of  the 
cylinder  during  each  stroke  of  the  piston  will  be  re- 
duced in  temperature  to  a  great  extent.  Just  hot 
much,  however,  it  is  difficult  to  determine. 

The  principle  of  compounding  consists  of  dividing 
the  expansion  into  two  or  more  stages  and  carrying  it 
out  in  the  same  series  of  separate  cylinders,  wiA» 
small  range  of  temperature  in  each  cylinder.  It  ii 
well  understood  that  the  initial  pressure  of  a  high  pres- 
sure cylinder  falling  through  a  small  range  of  tem- 
perature, suffers  little  from  condensation,  and  what- 
ever there  is  upon  being  released  is  reevaporated  and 
exhausted  into  the  receiver  of  the  low  pressure  c>i- 
inder,  in  the  case  of  a  compound  engine,  instead  of 
into  the  condenser.  This  reevaporation  exerts  a  pres- 
sure on  the  large  area  of  the  low,  or  intermediate, 
piston,  although  it  will  increase  the  back  pressure  on 
the  high  pressure  piston.  The  gain  by  compounding 
is  about  25  per  cent. 

In  calculating  the  area  of  the  low  pressure  cylinder 
the  area  is  calculated  as  though  all  the  power  were 
to  be  developed  in  that  cylinder,  and  when  the  diameter 
of  the  low  pressure  cylinder  under  such  calculation 
proves  to  be  excessive,  it  is  divided  into  two  cylinders, 
which  gives  us  the  triple  expansion  engine,  with  the 
same  condition  existing  as  with  the  ordinary  com- 
pound. 

The  pressure  that  is  allowed  to  be  carried  on  the 
boiler  will  determine  whether  the  different  types  of 
compound  engines  can  be  used  to  advantage  or  not 
The  ordinary  compound  engines  may  be  used  to  advan- 
tage carrying  steam  from  90  to  125  or  130  pounds, 
the  triple  expansion  from  130  to  180,  while  the  quad- 
ruple from  180,  upwards. 

The  triple  expansion  engine  is  not  to  be  recom- 
mended for  stationary  practice  except  in  instances 
where  there  is  plenty  of  water  for  condensing,  and 
where  the  load  is  practically  the  same  at  all  times. 

W.  E.  Stedman, 
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What  a  Little  Change  Did. 

f  the  Engineers'  Review : 

ards  illustrated  below  were  taken  from  a  Lake 


and  more  steam  would  be  used.    Others  think  diflfer- 
ently.    I  would  like  to  hear  what  your  readers  think. 

A.  H.  Lane. 


CARD  PRODUCED  AFTER  TRYING  YEARS  TO  GET 
GOVERNOR  REGULATION. 

•ight  compound  condensing  engine,  operating 

:  railroad  work.    Card,  Fig.  i,  was  taken  after 

for  years  trying  to  get  the  automatic  gov- 


AFTER  LENGTHENING   THE   ECCENTRIC   ROD. 

regulate.  Card,  Fig.  2,  was  taken  after  length- 
e  eccentric-rod  and  putting  a  dashpot  on  the 
r.    Fig.  3  was  taken  after  putting  back  into 


HG.  8.     THE  LAST  CARD  TAKEN. 

L  small  steam  cylinder  on  top  of  the  steam  chest 
i  connected  to  the  valve-rod  and  had  been  cut 
•rvice  as  being  useless.  F.  R.  Paine. 


What  Shall  He  Do? 

»f  the  Engineers'  Review : 

ninning  a  13  x  17-inch  noncondensing,  high 

igine  at  385  revolutions  per  minute,  with  100 

Miler  pressure.    The  engine  load  does  not  ex- 

-horsepower  on  the  average.     The  question 

lether  it  would  not  be  a  saving  in  fuel  to  use  a 

driven  pulley  and  reduce  the  speed  of  the  en- 

aoo  revolutions.     The  engine  is  driving  a 

house  alternator  at  900  revolutions  per  min- 

"^'tend  that  although  it  would  lessen  the  num- 

tts  per  minute,  the  valve  travel  would  be 

XMisequehtly  the  cutoff  would  be  longer. 


Thinks  the  Commutator  is  Out  of  True. 

Editor  of  the  Engineers'  Review : 

In  the  April  number,  "Turbino"  asks  for  informa- 
tion to  help  him  out  on  his  dynamo  troubles.  He 
states  the  machine  was  overloaded.  As  it  is  my  busi- 
ness to  handle  dynamos  I  may  possibly  be  able  to 
help  him  somewhat.  In  the  first  place,  I  do  not  be- 
lieve the  dynamo  was  overloaded.  If  it  was,  some- 
thing besides  the  commutator  and  brushes  would  give 
way.  No  amount  of  load  put  on  a  machine  will  make 
the  brushes  bear  any  harder  upon  the  commutator. 
It  is  the  tension  of  the  brushes  that  causes  both  to 
wear.  If  for  any  reason  there  is  a  poor  contact  be- 
tween the  brushes  and  the  commutator,  then  the 
heavier  the  load,  the  more  spiteful  the  sparking. 

His  commutator  is  undoubtedly  out  of  round.  It 
may  feel  smooth  and  look  glossy,  and  yet  not  be  true. 
I  have  the  same  trouble  every  once  in  a  while.  Once, 
when  I  could  not  get  a  truing  machine,  the  commu- 
tator got  so  hot  that  one  night's  run  was  as  much  as 
we  could  go  without  fitting  brushes.  As  soon  as  the 
commutator  was  trued  up  all  my  trouble  disappeared. 

If  "Turbino"  will  true  up  his  commutator  I  feel 
sure  there  will  be  such  an  improvement  in  the  be- 
havior of  his  machine,  that  he  will  wonder  why  he 
did  not  think  of  it  himself. 

When  the  commutator  is  not  true  it  requires  an  ex- 
cessive tension  of  the  brushes  to  make  a  good  contact 
all  the  time  and  causes  them  to  wear  very  rapidly. 
One  of  my  machines  was  trued  up  more  than  two 
months  ago,  during  which  time  I  have  not  touched  the 
brushes,  except  to  see  that  they  were  firm  in  the  brush 
holder.  R.  C.  Havenhill. 


Electric  Alarms. 


Editor  of  the  Engineers'  Review : 

Having  seen  a  number  of  electric  alarms  illustrated 
in  the  Review  lately,  I  would  like  to  describe  two  which 
I  have  in  use.  In  my  plant  we  have  a  machine 
equipped  with  a  conveyor  attached  to  take  away  the 
material,  both  being  run  by  electric  motors.  The  fuse 
on  the  conveyor  motor  occasionally  blew  out.  The 
man  running  the  machine,  never  noticed  that  the  con- 
veyor motor  was  stopped,  until  the  whole  apparatus 
was  choked  up  for  good,  necessitating  considerable 
work  in  getting  things  running  again. 

To  obviate  this,  I  arranged  the  alarm  which  is  des- 
cribed here.  The  magnets  A,  Fig.  i,  are  from  an  old 
electric  bell,  and  are  as  good  as  any  for  the  purpose. 
They  are  connected  up  to  the  motor  circuit  below 
the  fuses,  with  a  lamp  interposed  as  resistance.  This 
allows  just  enough  current  to  pass  to  energize  the 
magnets,  which  would  otherwise  burn  out.  The  bell 
circuit  is  connected  to  the  armature  terminals  of  the 
magnet,  and  is  connected  below  the  motor  switch.  In 
this  circuit  a  lamp  is  also  used  for  resistance,  which 
cuts  the  current  down  to  just  enough  to  ring  the 
bell. 

When  the  fuse  is  intact  and  the  motor  running,  the 
magnet  A  holds  the  bell  circuit  open  by  means  of  the 
armature  D.  If  one  of  the  fuses  blows,  the  magnet  of 
course,  loses  its  power    and  the  bell  circuit  is  closed 
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by  the  spring  C,  causing  the  armature  D  to  make  con- 
tact with  B,  thus  ringing  the  bell. 

To  stop  the  ringing  of  the  bell  the  motor  switch 
is  pulled  out.  When  the  fuse  is  replaced  the  switch 
is  again  closed  and  the  bell  circuit  held  open  by  the 
magnet  until  the  fuse  blows  again. 

The  apparatus  is  tested  at  any  time  by  turning  off 


LA/m 


jiiiR 


FIG.  1.     MOTOR  CIRCUIT  ALARM. 

the  lamp  in  the  magnet  circuit.  This  apparatus  has 
given  entire  satisfaction  by  timely  warnings  to  the 
operator. 

The  boiler  is  supplied  with  forced  draft  delivered 
by  a  blower  run  by  an  electric  motor.  When  the 
steam  pressure  got  too  high,  the  fireman  was  sup- 
posed to  stop  the  motor,  but  in  most  cases  it  was 
not  stopped  until  the  safety  valve  was  blowing  off. 


the  rheostat  is  short  circuited.  This  releases  tfie 
which  is  pulled  back  to  the  off  position  by  its 
and  the  motor  stops.  The  point  of  contact  is  re 
by  means  of  the  screw  A,  and  is  set  so  as  to 
contact,  about  3  pounds  below  the  blowing  oJ 
sure.  The  contact  pieces  B  and  D,  are  botih  a 
insulated  from  the  parts  of  the  steam  gage  by 
of  sheet  mica.  The  wire  connecting  with  the 
is  wound  into  a  coil  at  C,  so  as  not  to  impede  the 
ment  of  the  moving  parts.  Ever  since  fitting 
apparatus,  the  safety  valve  has  been  tight. 

I  have  a  deep  well  pump  located  about  a  bloc 
from  the   engine   room,   also  driven   by  an 
motor.    This  pump  used  to  give  me  a  good 
trouble  by  the  belt  breaking,  coming  oflF,  or  son 
else  happening  to  it.     The  stoppage  was  oft 
noticed  until  the  water  supply  ran  short.    To 
this  and  be  able  at  all  times  to  see  from  the 
room  if  the  pump  was  in  operation  or  not,  '. 
use  of  the  ground  detector  lamps  on  the  switd 
I  connected  a  copper  contact  piece  to  one  of  ti 
line  wires  at  the  pump,  and  arranged  another 
the  pump  plunger  so  that  the  plunger  at  each 
grounded  the  circuit  for  an  instant,  thus  caus 
of  the  ground  detector  lamps  to  light  up  at  eacl 
of  the  pumps. 

The  circuit  is  fitted  with  a  safety  fuse  at  th 
end  in  case  of  accidental  grounding  occurring 
other  side  of  the  circuit.  W.  Rasmi 


FIG.  2.     AUTO-MATIC  RHEOSTAT  FOR  BLOWER  MOTOR. 


This  happened  so  often  that  the  valve -became  subject 
to  chronic  leakage. 

To  remedy  this  and  save  the  fireman  the  trouble  of 
stopping  the  blower,  I  connected  up  the  steam  gage 
electrically  with  the  starting  rheostat  of  the  blowing 
motor.  By  reference  to  Fig.  2,  it  will  be  seen  that 
when  the  steam  pressure  reaches  a  point  where  the 
contact  arm  B,  in  the  steam  gage  makes  a  contact 
with  the  end  of  the  screw  A,  the  retaining  magnet  on 


Gas  Engine  Igniters. 

Editor  of  the  Engineers'  Review : 

To  those  who  have  had  no  experience  with 
igniters,  a  plan  of  complete  wiring  from  the 
to  the  igniter  as  shown  in  Fig.  i  will  be  helpfui 
one  battery  is  shown  to  avoid  confusion.  A 
switch,  B  is  the  battery,  C  a  spark  coil,  D  the 


FIG.  1.     IGNITER  AND  CONNECTIONS. 

wire  and  E  the  wire  to  the  stationary  electroc 
niter  F.  This  is  insulated  by  means  of  mica 
and  lava  sleeves  G.  H  is  the  vibrating  elec 
igniter  crank  which  is  operated  from  a  suita 
on  the  valve  shaft  in  the  case  of  a  four-cycle  ei 
direct  from  the  crankshaft  in  a  two-cycle  enj 
good  ground  for  D  is  obtained  by  soldering  th< 
a  gas  supply  pipe. 

There  are  a  great  many  different  types  of 
on  the  market,  good,  bad  and  indifferent. 
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uilder  claims  some  special  good  point  for  his 
ar  style.  The  one  illustrated  in  Fig.  i  has 
ood  results.    It  is  simple,  and  free  from  freaky 

2  shows  a  plan  for  wiring  jump  spark  igniters. 

switch,  B  a  battery,  C  an  induction  coil  and  D 

electrodes  which  are  insulated  from  the  en- 


t.     JUMP   SPARK   IGNITER   AND   CONNECTIONS. 

d  each  other.  E  is  the  rotary  igniter  mechan- 
n  the  engine,  and  F  is  the  contact  piece  which 
le  circuit  at  G,  at  every  revolution  of  E. 
gniter  shown  in  Fig.  i  is  sometimes  called  the 
and  break"  type  and  differs  greatly  from  the 
;park,  Fig.  2;  the  important  difference  in 
ake  and  break"  type  is  that  the  circuit  is 
and  closed  inside  the  cylinder,  while  the  jump 
rcuit  is  opened  and  closed  outside  the  cylinder, 
ner  closes  the  circuit  without  sparking,  ground- 
current  until  the  electrode  is  released  which 
i  bright  spark  to  follow  across  the  sparking 
This  type  is  greatly  favored  by  builders  of  large 
id  engines.  The  jump  spark  depends  on  a  high- 
ed  current  for  potential  to  make  a  spark  jump 
n  air  gap,  generally  about  3-16-inch.  The  coils 
.  both  with  and  without  a  vibrator.  This  type  is 
used  on  small  high  speed  engines  for  which  it 
)  be  well  adapted.  The  contact  piece  G,  Fig.  2 
case  of  multi-cylinder  engines,  a  very  ingenious 
ment  and  is  so  constructed  as  to  allow  timing 
!ng  the  spark  while  the  engine  is  in  operation, 
le  or  point  of  ignition  is  a  matter  of  some  dis- 
ong  engineers,  some  contending  it  should  be  at 
er  when  the  engine  is  working  with  a  full  load, 


FIG.  8.     IGNITION  POINT. 

et  it  ahead  of  the  center  as  shown  in  Fig.  3,  in 
he  arrows  indicate  the  direction  of  rotation. 
Int  varies  largely  with  the  quality  of  gas  used, 
:  of  load,  type  of  governor,  etc.,  and  can  best 
•mined  by  experiment  in  individual  cases,  or 
g  a  series  of  cards,  which  will  show  the  great- 
nsion.  Gas  Engineer. 

Steam  Engine  Economy. 

)f  the  Engineers'  Review : 

!  is  a  motto  which  reads  "Do  your  best  and 

'  apologies."   As  I  am  going  to  apply  this  motto 


to  the  contents  of  this,  my  first  letter  to  you,  I  will  at 
once  branch  out  into  the  subject  which  has  been  a  mat- 
ter of  interest  to  me  for  some  years  past.  The  steam 
consumption  of  a  steam  engine  is,  as  is  to  be  expected, 
dependent  very  largely  upon  the  design.  We  have 
heard  the  question  of  clearance  argued  and  written 
upon  until  we  have  no  doubt  but  that  an  engine  with 
a  small  clearance  space  is  more  economical  than  one 
with  large  clearance,  and  while  this  is  probably  true,  I 
do  not  think  it  so  much  the  clearance  space  as  it  is 
the  clearance  surface  which  affects  the  economy. 

It  is  certain  that  the  larger  the  amount  of  cooling 
surface  there  is  for  the  steam  to  come  in  contact  with 
when  it  enters  the  cylinder,  the  greater  will  be  the 
condensation,  and  therefore  the  more  steam  required. 
When  the  valve  is  close  to  the  ends  of  the  cylinder,  as 
in  Corliss  and  other  types  of  four-valve  engines,  the 
surfaces  of  the  ports  and  port  passages  are  reduced 
to  only  a  trifle  greater  than  that  of  the  thickness  of  the 
cylinder,  which  leaves  only  the  cylinder  heads  and  pis- 
ton with  the  small  additional  section  of  cylinder  walls 
to  condense  the  steam.  In  this  type  of  engine  we  ex- 
pect and  get  good  economy. 

In  the  single  valve  automatic  engine  we  have  a  con- 
dition that,  while  simple  and  compact,  loses  a  little  in 
economy,  because  of  the  long  steam  ports,  and  from 
the  fact  that  the  cool  exhaust  steam  must  pass  through 
the  steam  passages  and  the  same  valve  from  which  the 
live  steam  enters.  With  engines  having  the  single 
valve  we  do  not  get  as  good  steam  distribution  as 
when  two  or  four  valves  are  used,  with  double  eccen- 
trics. In  the  single  valve  engines  the  characteristics 
are  that  the  earlier  in  the  stroke  the  steam  is  cutoff, 
the  greater  will  be  the  compression  and  at  very  early 
cutoff  the  compression  will  become  excessive,  thus  we 
see  that  it  is  not  possible  to  operate  the  engine  with  an 
early  cutoff  and  realize  the  full  benefit  of  expansion. 
The  clearance  surfaces  are,  however,  warmed  up  by 
the  compression,  which  is  a  benefit  in  its  way. 

I  have  never  been  able  to  find  a  rule  which  would 
tell  how  far  to  carry  the  expansion  in  any  particular 
case,  although  it  is  generally  considered  that  the  best 
results  are  obtained  in  the  case  of  noncondensing  en- 
gines, when  cutting  off  at  about  1-3  stroke.  With 
a  simple  condensing  engine  the  best  results  are  usu- 
ally obtained  when  cutting  off  at  from  1-6  to 
1-4  stroke.  In  compound  engines  varying  de- 
grees of  expansion  are  used,  the  point  of  cutoff  in  the 
high  pressure  cylinder  usually  being  adjusted  to  give 
from  12  to  20  expansions  in  both  cylinders. 

When  an  engine  is  overloaded  it  is  useless  to  expect 
to  operate  with  any  economy,  and  the  same  will  apply 
when  the  engine  is  too  large  to  do  the  work,  because 
the  point  of  cutoff  will  come  in  one  case  too  late,  and 
in  the  other  too  early  for  the  economical  use  of  steam. 
If  the  cutoff  occurs  too  early  there  will  be  an  increased 
loss  from  cylinder  condensation,  and  if  too  late  the  ex- 
pansion of  the  steam  will  not  be  carried  out  as  far  as  it 
should  be.  I  have  found  that  when  an  engine  is  run- 
ning under  these  conditions  it  is  better,  if  possible,  to 
change  the  steam  pressure,  or  else  the  speed  of  the  en- 
gine, so  as  to  allow  the  cutoff  to  occur  at  a  point  more 
nearly  at  its  correct  position. 

Quoting  from  a  series  of  tests  which  I  have  before 
me  which  were  made  upon  Corliss  engines  of  medium 
size,  I  find  that  the  amount  of  condensation  and  leak- 
age taken  together  up  to  the  point  of  cutoff,  was  60 
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per  cent  of  the  steam  consumed  when  the  cutoff  was  at 
5  per  cent  of  the  stroke ;  45  per  cent  when  the  cutoff 
was  at  10  per  cent  of  the  stroke ;  35  per  cent  with  the 
cutoff  at  15  per  cent  of  the  stroke ;  30  per  cent  with  the 
cutoff  at  20  per  cent;  20  per  cent  with  the  cutoff  at 
30  per  cent  and  15  per  cent  with  the  cutoff  at  40  per 
cent. 

It  will  be  seen  from' the  above  that  the  per  cent  of 
loss  decreases  as  the  point  of  cutoff  grows  later,  and 
the  later  cutoff  may  cause  as  much  condensation,  and 
even  more,  as  with  an  early  cutoff,  owing  to  the  large 
quantity  of  steam  used  when  the  cutoff  is  late  in  the 
stroke.  It  is  evident  tliat  it  is  better  to  operate  an 
engine  with  too  heavy  a  load  tlian  with  too  light  a 
load,  as  far  as  the  consumption  of  steam  is  concerned. 

If  an  engine  is  overloaded,  the  surest  way  of  im- 
proving the  operation  is  to  add  a  condenser,  the  gain 
of  which  is  from  20  to  25  per  cent,  when  account  is 
taken  of  the  steam  consuinption  of  the  engine  only, 
but  if  measured  from  the  coal  consumption  the  gain 
will  be  less,  because  it  is  not  possible  to  heat  the  feed- 
water  to  so  high  a  temperature  by  means  of  exhaust 
steam  when  a  condenser  is  used,  as  when  running  non- 
condensing. 

It  has  been  demonstrated  that  the  quantity  of  steam 
used  per  horsepower  per  hour  will  decrease  as  the  ro- 
tated speed  of  the  engine  is  increased,  which  is  prob- 
ably because  there  is  less  time  for  the  transfer  of  heat 
between  the  cylinder  walls  and  the  steam,  and  for  the 
loss  of  heat  through  radiation. 

I  do  not  think  that  because  high  speed  engines  are 
not  as  economical  as  slow  speed  engines,  it  indicates 
that  it  is  the  effect  of  the  speed,  as  the  losses  are  due 
to  other  causes  which  would  be  greater  if  the  engine 
were  operated  at  a  slower  speed. 

Both  theory  and  practice  show  that  increased  econ- 
omy in  the  use  of  steam  is  by  using  higher  pressure. 
The  reason  for  this  is  because  there  is  more  heat  in 
high  pressure  steam  available  for  doing  work,  in  pro- 
portion to  the  amount  of  heat  required  to  generate  the 
steam,  than  in  the  case  of  low  pressure  steam,  and  a 
smaller  percentage  of  steam  is  also  used  in  doing  use- 
less work. 

There  is  no  gain  in  using  extremely  high  pressure 
steam  in  single  cylinder  engines,  because  of  the  loss 
from  condensation,  due  to  the  extreme  ranges  of  tem- 
perature that  would  result.  For  a  simple  noncondens- 
ing  engine  the  steam  pressure  may  be  from  100  to  1 15 
pounds,  while  for  simple  condensing  engines  there  is 
little  advantage  in  using  steam  for  more  than  80  pounds 
pressure.  The  more  one  looks  into  the  subject  of 
engine  economy,  it  becomes  evident  that  it  is  a  ques- 
tion which  requires  experience  and  study  to  help  one 
arrive  at  a  correct  conclusion.  Wm.  Clifford. 


Bill  B.  Banger  on  Licensing  Firemen. 
Editor  of  the  Engineers'  Review : 

I  noticed  in  the  report  of  the  Ohio  N.  A.  S.  E.  Con- 
vention, published  in  the  July  number  of  the  Review, 
that  the  engineers  way  up  in  Cincinnati  are  getting  a 
little  bit  scarey,  for  fear  their  firemen  will  jump  them 
out  of  a  job.  if  the  legislature  passes  a  bill  giving  the 
firemen  a  license,  which  is  what  the  firemen  want  and 
I  don't  blame  them.  I've  got  just  this  to  say  on  tlie 
first  start  off,  that  if  the  firemen  of  Cincinnati  are 
smart  enough  to  get  ahead  of  the  engineers,  and  the 


engineers  so  dinged  slow  as  to  let  them  get  a 
say  let  'em  go  it.  Let  the  heavy  hand  of  cons« 
fall  where  it  will. 

Perhaps  the  situation  in  Cincinnati  is  differa 
other  parts  of  the  United  States,  especially  in  £ 
ville,  where  I  came  from.  I  know  they  have  di 
water  there  from  other  places,  and  have  moi 
there  than  can  be  found  in  most  places,  and  p 
they  have  different  firemen  and  engineers. 

The  engineers  seem  to  be  getting  nervous  01 
idea  that  the  fireman  will  get  on  his  ear  as  soon 
gets  a  license,  and  kick  the  engineers  out  of  t! 
room  if  they  happen  to  come  into  it,  and  tell  the 
all  the  engineer  has  got  to  do  is  to  attend  to  h 
business  and  the  fireman  will  attend  to  his.  Of 
the  engineer  don't  care  so  much  about  this  pan 
does  about  the  fireman  becoming  a  "source  of 
to  life  and  property  and  the  public  in  general 
jinks  here's  a  case  where  the  Carnegie  medal 
roes  should  be  distributed  promiscuously. 

I  want  to  stop  before  I  go  any  further  and  a 
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"I  C.\N  C'J.Mi.  .  . :..i  !  .      TELLING l 

HAPPEN  IF  THE  FIKEMAN  GOT  FRESH    AND    TOLD 
GET  OUT  OF  THE  FIREROOM." 

a  few  words  pro  and  con.  and  several  other  wa 
try  to  find  out  whether  or  not  we  are  giving  tl 
man  a  chance  to  hoe  his  row  of  taters.  I  gues! 
90  per  cent  of  the  engineers  in  civilized  countr 
admit  that  the  engineer's  license  law  has  impro' 
condition  of  engineers  in  general,  whether  they 
it  to  or  not.  Now,  if  a  license  law  has  benefited 
engineers,  what  is  there  under  the  murky  skies  4 
cinnati  to  prevent  a  license  law  from  being  a  be 
firemen  ? 

When  it  comes  to  the  engineer  losing  his  ( 
over  the  boilers,  because  a  fireman  secures  a  ' 
we  are  going  to  see  things  considerably  differen 
what  they  are  now,  but  there  is  no  danger  of  th 
pening.  We  don't  see  it  in  marine  service.  w< 
see  it  in  the  state  of  Massachusetts,  where  firenn 
licensed,  and  we  won't  see  it  in  Ohio,  provided  1 
does  pass.  \ 

In  one  little  plant  where  I  held  down  a  chair,  ^ 
three  350-horsepower  engines,  a  couple  of  ai( 
pressors  and  several  other  little  machines.  T 
gineers  and  firemen  of  this  plant  all  operated 
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chusetts  license.  The  firemen  had  charge  of 
TS  and  the  engineer  had  charge  of  the  engine 
It  you  can  bet  the  last  cent  you've  got  that  the 
did  just  what  the  engineer  told  him  to  do,  and 
any  back  talk  either.  I  can  come  pretty  nigh 
:  what  would  happen  if  the  fireman  got  fresh 

me  to  get  out  of  the  fire  room  if  I  happened 
:der  in  with  a  chip  on  my  shoulder  because 
ig  wasn't  going  to  suit  me. 
foresaid  fireman  was  in  charge  of  the  fire  room 

held  responsible  for  the  condition  of  the  boil- 
;  used,  etc.,  but  he  was  in  reality  no  more  in 
han  is  the  foreman  of  a  room  when  the  super- 
it  has  him  on  the  carpet.  On  the  other  hand, 
nen  were  intelligent  men,  they  had  to  know 
about  boilers  and  pumps  to  pass  the  examina- 
.  were  better  men  than  if  they  had  never  been 
to  study  up  on  the  question, 
you  fellows  that  have  got  your  hair  standing 
just  keep  cool  and  don't  get  excited.  A  thing 
[  work  in  one  place  ought  to  work  pretty  sat- 
r  in  another,  and  the  licensing  of  firemen  is  not 
ption  to  the  rule.  It  is  possible  that  I  am 
ig  like  James  Watt,  several  years  ahead  of 
,  even  if  my  whiskers  are  a  little  bit  scraggly 
,  but  I  know  that  firemen  require  as  much  pro- 
jy  law  as  engineers.  The  way  it  is  now,  in 
d  a  dozen  other  states,  a  hobo,  farmhand,  or 
•Ise  can  come  along  and  take  a  job  firing,  which 
1  a  practical  sense  that  he  will  have  charge  of 
room  when  he  don't  know  anything  about  it, 
oilers  it  contains.    I  know  you  fellows  will  say 

ain't  so,  and  that  even  if  they  could  get  a  job 
tddn't  be  in  charge  of  the  boiler  room,  but  I 
it  is  so  and  for  tfiree  cents  I'll  prove  it.    I'll 

anyway, 
r  days  ago  I  got  an  idea  that  I  needed  an  ex- 
racation,  so  I  washed  off  my  chin  whiskers, 
d  down  my  hair  as  much  as  I  could,  put  on 
:ollar  and  scraped  off  some  of  the  grease  from 
s  and  started  for  town.  I  walked  around  the 
treets  awhile,  but  they  seemed  pretty  dinged 
inally  I  landed  in  the  fire  room  of  a  plant  where 
1  three  80-horsepower  boilers.  I  tried  to  be 
!e  like  to  the  fireman  and  sich,  and  asked  him 
nd  of  boilers  he  had  and  he  didn't  know.  I 
im  what  he  did  for  a  smoke  consumer,  but  he 
now.  Then  I  asked  him  if  he  used  a  steam  jet, 
lidn't  know,  and  there  wasn't  much  about  the 
at  he  did  know,  but  he  practically  had  charge 
oilers  just  the  same  and  wasn't  a  safe  man  to 
such  a  position.  That  man  would  never  get  a 
irom  any  inspector  or  examiner  I  ever  run  up 

sit  right  down — I  ain't  through  yet.  I  know 
going  to  say  he  didn't  have  charge  of  the 
K)m,  but  I  say  he  did.  Perhaps  not  in  every 
ut  in  the  main,  and  it's  the  same  in  every  plant 
of.  Now,  look  here,  you  fellows  who  are  get- 
d,  just  stop  and  think  a  minute  and  tell  me  how 
ne  you  spend  in  your  fire  room.  Put  it  down 
see  of  paper  and  send  it  in  to  the  editor  of 
ew  and  if  it  amounts  to  more  than  two  or  three 
week,  except  on  special  occasions,  you've  got 
le  run.  There's  lots  of  things  could  happen 
le  other  hours  that  the  boilers  are  in  operation, 
!ver  knew  a  boiler  to  bust  up  yet  that  wasn't 


under  steam.  If  a  man  don't  know  nothin',  he  don't 
know  nothin',  and  that  settles  it,  and  he  wouldn't  know 
how  to  do  anything  if  an  emergency  required  it. 

If  firemen  were  smart,  intelligent  and  understood 
their  business,  I  don't  see  how  they  would  be 
much  of  a  menace  to  life  and  property  or  the  public  at 
large,  and  this  is  why  I  say  give  the  firemen  a  license 
if  they  want  it.  Bill  B.  Banger. 


Much  Amused. 


Editor  of  the  Engineers'  Review : 

I  was  much  amused  when  I  read  Philip  Base's  article 
about  V.  V.  Privott.  I  would  advise  him  to  keep  on 
taking  the  Review.  Some  day  he  will  find  something 
that  will  just  suit  him.  Then  he  will  be  glad  that  he 
did  not  stop  taking  the  paper. 

He  is  right  about  putting  a  new  tube  in  at  once,  for 
a  tube  syi  x  13  would  contain  about  12  square  feet  of 
heating  surface,  which  would  be  equal  to  about  Ij4 
horsepower.  I  believe  the  best  way  to  do  with  Bab- 
cock  and  Wilcox  boilers,  if  a  tube  leaks  and  you  have 
none  on  hand,  is  to  make  a  blind  tube  by  closing  up 
the  ends. 

The  bulge  on  the  top  of  F.  H.  Marsh's  mud  drum, 
was  caused  by  a  flaw,  grease  or  white  or  red  lead  with 
dirt  collected  which  stuck  fast  and  prevented  the  water 
from  protecting  the  plate  at  that  place.  The  drum 
should  be  arched  over  with  brick  or  asbestos  covering. 

That  is  a  good  kink  by  H.  R.  Hatch  on  page  25  of 
the  June  number.  I  think  there  ought  to  be  a  check 
valve  in  next  to  the  ell,  in  case  the  steam  should  blow 
up  the  pipe  to  the  lubricator.  F.  J.  Walter. 


The  Use  of  the  Prony  Brake. 

Editor  of  the  Engineers'  Review : 

The  letter  by  M.  G.  Wilbur  in  the  July  issue  brings 
up  the  matter  of  prony  brakes,  but  he  does  not  mention 
the  manner  in  which  it  is  used.    Thinking  that  is  might 
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PRONY  BRAKE  AND  SCALE. 

interest  some  of  your  readers  I  am  giving  a  little  data 
in  regard  to  it. 

Often  it  is  desirable  to  make  a  test  as  to  the  output 
of  a  machine.  The  use  of  the  prony  brake  in  this  con- 
nection is  shown  in  the  illustration.  In  the  use  of 
the  prony  brake,  a  pulley  of  suitable  size  is  attached 
to  the  shaft  of  the  machine  to  be  tested,  and  on  this 
pulley  a  friction  brake  is  applied. 
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In  making  long  runs  it  is  necessary  to  rig  up  some 
means  for  removing  the  heat  from  the  brake,  although 
in  an  efficiency  test  the  run  need  not  be  continued 
longer  than  to  enable  the  operator  to  obtain  the  read- 
ings for  determining  the  power  input  and  the  power 
output,  for  any  given  load. 

The  illustration  shows  that  the  brake  arm  is  sup- 
ported by  an  ordinary  scale,  which  weighs  the  force  at 
the  end  of  the  arm,  resulting  from  the  friction  of  the 
pulley  on  the  brake.  When  it  is  desired  to  increase 
the  load,  the  nuts  are  tightened. 

The  amount  of  power  which  is  being  absorbed  by 
the  brake  is  the  output  of  the  machine,  and  is  calculated 
as  follows:  the  horizontal  distance  from  the  center  of 
the  shaft,  to  the  pin  resting  on  the  platform  of  the 
scale,  is  the  length  of  the  lever,  and  is  designated  as  L 
in  the  formula.  N,  is  the  number  of  revolutions  of  the 
pulley  per  minute,  and  W  is  the  weight  bearing  on  the 
scales,  measured  in  pounds.  Multiplying  the  weight  by 
the  number  of  revolutions  per  minute,  by  the  length  of 
the  arm  L,  and  by  2  x  3.1416,  and  dividing  the  product 
by  33,000 ;  the  quotient  will  b^  the  horsepower  output. 

The  formula  for  the  above  is :  Horsepower  output  ^ 
2  X  31416  XLXNXW 
33,000 

One  of  the  correct  ways  of  determining  the  exact 
amount  of  work  which  a  machine  or  engine  is  putting 
out  is  by  the  use  of  the  prony  brake.  I  hope  that  the 
above  will  be  of  assistance  to  your  readers. 

F.  H.  King  on  page  21  of  the  July  issue  asks  the 
question,  "What's  the  matter  with  Dennis?"  In  reply 
I  will  say  that  Dennis  is  all  right.  He  evidently  is  an 
honest  man  as  has  been  said,  one  who  does  not  intend 
to  take  what  he  is  not  entitled  to.  No  one  will  accuse 
him  of  being  a  grafter,  which  is  the  polite  term  iEor  a 
common  thief.  J.  Stevens. 


value  to  have  around  handy,  which  can  be  d< 
either  cutting  them  out  or  copying  them  on  a  a 
future  use.  M.  C.  K 


Convenient  Formulae. 

Editor  of  the  Engineers'  Review : 

I  have  noted  in  the  Review  letters  giving  formulae, 
etc.,  for  obtaining  results  which  have  been  most  help- 
ful, and  in  return  1  wish  to  give  a  few  which  I  think 
will  come  in  handy  for  some  of  your  readers. 


No.  1.     IVP=^H^^       No.  2. 


r-__TSTLl-TE 


No.  3.    R-^M 


No.  4.         l=''-7d¥ 


No.  5.     TS=^--^       No.  6.     E*=^\''i^ 
No.  7.    PE^^J" 


No.  8.      RE=Wi^^ 


No.  9.    /'-=-r;^f+>9 


In  the  above  formulae  the  values  of  the  letters  are 
as  follows: 

WP  equals  safe  working  pressure;  F  equals  factor 
of  safety ;  R  equals  radius  of  boiler ;  t  equals  thickness 
of  plate ;  TS  equals  tensile  strength  of  plate ;  £  equals 
efficiency  of  joint;  PE  equals  plate  efficiency;  RE 
equals  ri\iet  efficiency;  P  equals  pitch  of  rivets;  A 
equals  area  of  one  rivet ;  >i  equals  number  of  rivets  in 
one  pitch ;  Si"  equals  shearing  strength  of  rivets ;  D 
equals  diamctcd  of  rivet  hole ;  £*  is  to  be  taken  as  the 
lowest  as  found  by  formula  No.  7  or  8. 

The  average  engineer  will  find  these  formulae  of 


The  Steam  Plant. 


Editor  of  the  Engineers'  Review: 

The  Mav  number  of  the  Review  has  suggest 
following  fetter  for  the  Idea  Exchange,  which 
out  some  of  the  ideas  I  have,  regarding  coni 
which  govern  the  operation  of  steam  plants.  In 
to  decide  upon  any  point  in  steam  plant  practice 
is  under  discussion,  every  detail  must  be  weighe 
can  in  any  way  enter  into  the  operation  of  the 
Although  this  is  impossible  in  the  strictest  se 
the  word,  yet  if  due  consideration  is  given  the  i 
many  of  the  pitfalls  into  which  so  many  own 
steam  plants  have  fallen,  would  be  avoided,  ai 
cost  of  operating  materially  reduced  over  other 
of  equal  size,  which  have  been  erected  with  littl« 
thought  as  to  the  future. 

There  are  many  conditions  arising  in  the 
room,  which  will  give  preference  to  one  type  ol 
over  another.  The  nature  of  the  plant  decide 
also  the  size  and  shape  of  the  boiler  room,  thi 
to  be  done  and  the  amount  of  available  money  o 
ready  to  put  into  the  business.  This  last  questi 
the  determining  effect  on  a  great  number  of 
The  result  is  often  that  of  excessive  cost  latei 
the  operation,  due  to  either  overloaded  boilers 
gines  and  in  many  instances  both.  Economical 
tion  under  such  conditions  is  out  of  the  quest 
have  seen  boilers  chosen  when  the  setting  was 
fluencing  factor  in  the  choice.  This  is  because 
certain  size  and  type  of  boiler  there  was  no 
enough  for  the  ordinary  boiler  of  that  size,  ti 
with  the  setting.  Therefore,  it  was  necessary  t 
a  boiler  so  designed  as  to  be  capable  of  doi 
work,  and  at  the  same  time  fit  into  the  space  < 
to  it. 

One  point  of  steam  plant  practice  is  oftei 
looked  when  new  units  are  to  be  installed  and 
to  have  them  adapted  to  the  method  of  transn 
because  this  often  decides  to  a  great  extent,  t 
and  type  of  the  engine,  and  the  engine  unit 
upon  the  capacity  of  the  boiler.  No  one  part 
steam  plant  can  be  altered  without  influencing  i 
measure  other  features. 

In  factory  practice  the  engine  is  either  dire 
nected  to  a  generator  or  belted  to  a  line  shaft, 
connected  to  a  generator  with  motor  drive 
factory,  the  type  of  engine  is  usually  that  of  a  r 
or  high  speed.  When  the  engine  is  belt  conne 
a  line  shaft  it  is  usually  of  the  slow  speed  ty; 
many  instances,  however,  the  space  available 
engine  room  determines  the  type  of  engine.  : 
also  the  location  of  the  plant,  whether  situated 
city  or  country.  In  the  basement  of  manufa 
plants  located  in  the  city,  every  foot  of  s] 
worth  dollars  for  other  purposes.  It  is  therefc 
solutely  necessary  that  every  foot  of  ground  f 
give  over  to  such  purposes  as  will  make  the  I 
vestment  for  the  owner.  If  it  happens  to  He 
direction  of  the  engine  I'oom,  the  engineer  v. 
fortunate  than  most  of  his  brethren. 

Another  matter  which  enters  into  the  steam  ] 
the  practice  of  compounding.     There  are   in 
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.  triple  expansion  engine  will  be  economical 
er  fitted  to  do  the  work  than  either  a  single  or 
id  engine,  but  to  give  economical  results  the 
1st  be  constant  at  all  times.  Neither  is  there 
'  in  operating  a  compound  engine  when  there 
ad  enough  for  one  cylinder, 
though  an  engineer  may  have  the  mechanical 
o  construct  or  remodel  a  steam  plant,  it  is  no 
ee  that  he  is  fitted  to  assimie  charge  of  the 
;  force  necessary  to  operate  it.  The  executive 
o  handle  men  is  not  given  to  all,  and  to  this 
y  be  attributed  the  failure  of  many  an  engi- 
get  results.    It  has  been  remarked  many  times 

•  engineer  can  obtain  certain  results  with  the 
:  force  of  so  many  men,  while  another  can  ob- 
^ater  results  with  a  smaller  working  force. 
:ret  lies  in  the  ability  of  one  to  manage  the 
n  in  such  a  manner  as  will  bring  out  the  great- 
ant  of  work  with  the  least  number  of  workmen 
hortest  possible  time. 

ngineer  who  can  operate  his  department  with- 
tion  is  sure  to  get  results.  This  requires  ex- 
ability  of  the  highest  type  and  it  sometimes 
considerable  tact  and  wisdom  to  straighten 
the  differences  which  arise  among  the  engine 
room  forces.    With  discord  and  ill  feeling  the 

•  cannot  obtain  the  best  results,  because  one 
11  handicap  another  and  the  conditions  will 
come  disastrous  to  successful  operation. 

Gilbert  Sacket. 


Steaan  Mufflers. 


>f  the  Engineers'  Review : 
recent  issue  of  the  Review,  M.  O.  Taylor  de- 
i  method  he  uses  for  muffling  the  sound  which 
rom  steam  when  heating  water  in  a  tank.  I 
iudge  his  plan  a  good  one  and  do  not  present 
lod  because  I  think  it  is  any  improvement  over 


STEAM  MUKFLER. 

with  the  idea  that  it  may  be  more  convenient 
le  engineer  to  make,  who  does  not  care  to  go 
rouble  of  wrapping  a  steam  muffler  as  shown 
Taylor's  illustration. 

r  plant  we  have  our  water  supply  arranged  a 
fferent  than  some  plants,  as  the  water  is  ob- 
•y  means  of  a  deep  well  pump  and  discharges 
ink.  From  the  tank  the  water  is  pumped  into 
er. 

'ollowing  device  was  arranged  for  heating  the 
1  the  tank.  It  was  made  up  of  fittings,  as 
>y  using  a  ij^-inch  tee.   A  i  J^-inch  x  i  J^-inch 


bushing  was  screwed  into  the  tee,  as  shown  at  B,  and 
another  i  j4-inch  x  ^-inch  bushing  was  screwed  in  as 
shown  at  C.  Into  the  lyi-'mch  end  of  the  tee  the  suc- 
tion pipe  was  screwed,  while  into  the  bushing  B 
the  discharge  E  was  screwed.  Into  the  bushing  C  a 
J^-inch  pipe  F  was  threaded,  the  pipe  F  having  a  long 
thread  to  which  the  elbow  G  was  screwed,  after  which 
the  bushing  C  was  screwed  into  the  I  j4-inch  tee. 

In  this  instance  a  nipple  was  threaded  into  the  tee  G, 
although  it  is  not  necessary.  The  tee  and  the  nipple 
point  in  the  direction  of  the  discharge  E.  This  device 
I  immersed  in  the  tank  to  within  about  6  inches  of  the 
bottom,  and  by  turning  the  steam  on  through  the  pipe 
C,  which  is  supplied  with  a  valve,  the  water  is  heated. 
It  will  be  seen  that  the  steam  when  turned  on  causes 
a  circulation  through  the  device,  the  water  entering 
the  suction  pipe  and  discharging  through  E,  the  dis- 
charge pipe,  and  although  the  device  is  not  absolutely 
noiseless,  it  reduces  the  noise  to  a  minimum.  This  de- 
vice can  be  used  in  any  kind  of  plant,  where  hot  water 
is  desired,  with  equally  good  results,  and  is  very 
simple  to  make.  S.  S.  F. 


Tank  Telltales. 


Editor  of  the  Engineers'  Review: 

Although  there  have  been  a  number  of  devices  de- 
scribed which  will  register  the  height  of  water  in 
tanks,  I  have  ventured  to  describe  the  one  we  have  in 
operation  in  our  plant.  This  telltale  operates  by  the  air 
pressure  in  the  vessel  which  is  shown  at  V,  Fig.  i.  It 
is  open  at  the  bottom  so  as  to  allow  the  water  pressure 
to  act  on  the  confined  air  which  will  be  trapped  when 
the  tank  is  filled.  Entering  in  at  the  bottom  of  the 
vessel  F  is  a  pipe  which  extends  up  nearly  to  the  top 
of  the  vessel.  This  pipe  is  run  down  to  the  engine 
room  and  attached  to  a  gage  which  is  placed  in  a 
convenient  place  on  the  wall. 

The  weight  of  the  water  in  the  tank  causes  a  pres- 
sure to  be  exerted  on  the  air  in  the  vessel  V,  which  is 
transmitted  to  the  air  in  the  pipe  leading  to  the  gage. 
As  the  pressure  increases  the  gage  will  of  course  show 
a  higher  pressure,  just  as  if  the  pressure  were  steam. 
By  graduating  the  dial  of  the  gage  into  fine  divisions, 
the  engineer  can  tell  at  a  glance  just  where  the  water  is 
in  the  tank.  Of  course  a  little  experimenting  will 
have  to  be  indulged  in  before  the  dial  of  the  gage  can 
be  graduated  to  a  certainty. 

Fig.  2  shows  a  scheme  we  have  for  protecting  our 
whiskers  from  the  wind  of  the  flywheel,  as  well  as  a 
means  of  safety.  It  consists  of  a  tin  shield  which  is 
fitted  on  over  the  rim  of  the  flywheel,  which  in  this 
case  is  only  for  the  purpose  of  helping  to  regulate  the 
speed  of  the  engine.  Where  a  belt  is  used  it  is  doubt- 
ful if  the  shield  would  be  as  feasible  as  in  our  case. 

The  other  day  a  man  came  into  my  engine  room 
and  wanted  to  know  how  he  should  proceed  to  lay  up 
a  small  steam  plant  for  the  summer,  as  it  was  only 
used  while  the  weather  was  cool.  The  following  is  the 
substance  of  what  I  told  him,  which  perhaps  is  just 
what  some  one  is  looking  for. 

First  the  man  and  handhole  plates  should  be  re- 
moved and  the  interior  of  the  boiler  thoroughly 
cleaned  of  mud  and  scale,  if  there  is  any.  If  the  in- 
terior surface  of  the  boiler  has  began  to  corrode,  the 
places  should  be  painted  over  with  a  mixture  of  red 
lead  and  linseed  oil.    The  plates  should  be  left  oflf  for 
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a  few  days  in  order  that  air  can  circulate  through  the 
boiler  to  dry  out  all  moisture.  Then  several  pans 
containing  charcoal  should  be  put  in  the  boiler  and 
the  boiler  closed  up.  The  charcoal  is  for  the  purpose 
of  uniting  with  the  oxygen  of  the  air  within  the  boiler, 
thus  reducing  to  a  minimum  the  possibility  of  the  plates 
rusting. 

Another  method  of  laying  up  a  boiler  is  as  follows: 
After  thoroughly  cleaning  it  out,  fill  it  up  with  water. 
If  a  little  caustic  soda  is  put  in  the  water  any  car- 
bonic or  sulphuric  acid,  etc.,  would  be  neutralized  and 
therefore  made  harmless.  If  there  are  any  leaks  in 
the  boiler  the  water  will  of  course  find  its  way  to  the 
exterior  of  the  boiler  and  cause  corrosion.  This  is 
the  one  disadvantage  in  this  method. 

The  furnace  should  be  thoroughly  cleaned  out  of 
all  ashes,  soot  and  dirt,  also  the  combustion  chamber, 
tubes,  smoke  box,  etc.  This  is  important,  as  ashes,  etc., 
will  absorb  mofsture  and  if  allowed  to  come  in  contact 
with  the  plate,  or  in  near  proximity  to  it,  corrosion 
will  ensue.  Provision  should  be  made  to  either  place 
a  cap  on  the  top  of  the  stack,  or  if  the  stack  is  too  high 
to  do  this,  the  flue  caps  of  the  boiler  should  be  so  ar- 
ranged that  the  rain  cannot  trickle  down  on  the  inside 
of  the  stack  and  settle  on  the  dry  sheet  of  the  boiler. 
This  can  only  happen  when  the  stack  is  supported  by 
the  boiler  front. 

In  laying  up  the  auxiliaries  of  the  plant,  the  cylin- 


In  the  engine  room  the  same  thing  should  I 
The  oil  holes  should  be  plugged  up  with  soft 
plugs,  to  prevent  dirt  from  getting  into  them, 
tallic  packing  is  used  in  the  stuffingboxes,  it  i 
be  touched,  but  if  soft  packing  is  used  it  sli 
removed  to  prevent  the  piston-rod  and  valv 
rusting.  The  cylinder  heads  should  be  remo 
the  interior  of  the  cylinder  covered  with  vaselii 
also  applies  to  the  piston-rod  and  valves,  ant 
terior  parts  that  are  liable  to  rust.    The  engin 


FIG.  2.    GUARD  ON  FLYWHEEL. 


FIG.    :.     ARRANGEMENT   OF  TELLTALE. 


der  heads  of  the  pumps  should  be  removed  and  the  in- 
terior of  the  cylinders  wiped  out  with  vaseline,  and 
then  the  piston  of  the  pump  worked  back  and  forth 
several  times,  in  order  to  cover  the  entire  surface  of 
the  cylinder.  If  the  valves  and  rods  are  made  of  steel, 
the  soft  packing  should  be  removed  from  the  stuffing- 
box,  so  that  the  rod  will  not  corrode.  Every  thing 
about  the  pump  that  is  liable  to  rust  should  be  wiped 
over  with  vaseline.  The  vaseline  should  always  be  put 
on  when  the  parts  are  cold  or  it  will  melt  and  run  to 
the  bottom  of  the  cylinder  rods,  etc. 


be  turned  over  to  bring  the  vaseline  in  con 
all  rubbing  parts.  Grood  cylinder  oil  can  als4 
in  the  place  of  vaseline  with  equally  good  re 
perhaps  at  less  expense. 

For.  all  bright  or  polished  parts  a  mixture 
lead  and  tallow,  equal  parts,  should  be  sme: 
them.  The  tallow  is  first  melted  and  the  tv 
together  and  applied  with  a  brush. 

Belts  and  all  other  apparatus  that  will  be 
to  wet  or  dampness  should  be  removed  to  a  c 
and  all  appliances  that  are  likely  to  be  stolen  c 
in  any  way  should  be  stored  in  a  safe  place. 

A.W.E 


Indexing. 

Editor  of  the  Engineers'  Review: 

In  your  March  issue  Harry  Teeman  writ 
teresting  article  on  the  card  index,  but  I  do  : 
he  carried  the  discussion  quite  far  enough, 
dex  itself  is  a  good  thing,  but  how  does  hi 
papers  ? 

I  have  been  interested  in  the  clipping  file 
since  1896,  and  waited  until  1899  before  ac 
system,  in  the  meantime  looking  over  and 
all  the  various  files  and  methods  I  could  fin 
then,  I  did  not  adopt  what  I  believe  to  be 
method,  because  of  the  expense  entailed  in 
cost  and  the  subsequent  moving  costs. 

From  the  way  he  writes  I  should  judge 
Teeman  keeps  his  papers  intact  in  a  case, 
wise,  divided  perhaps  into  bunches  of  six  n 
a  year.  If  this  is  the  case,  is  he  not  doing 
sary  work  in  making  his  index  at  all?  The 
ical  papers  I  take  all  print  a  complete  ind 
oughly  cross  indexed,  annually  or  semi-annu 
can  be  filed  awav  bv  vears  and  referred  to 
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ease.  The  one  great  trouble  is  the  bulk  of 
Ts  themselves. 

;  six,  some  monthly,  some  semi-monthly  and 
?ekly  journals  and  the  accumulation  in  two 

years  would  surprise  one. 
II  are  not  blessed  with  lifetime  positions,  and 
man  has  to  pay  the  freight  on  five  or  six  years 
•s,  besides  the  mechanical  and  light  literature 
rollccted,  and  the  various  cases  or  files  he  has 
'd  during  his  stav  at  his  last  situation,  he  is 

stop  and  do  a  little  cost  accounting  before 
s  his  next  soo  or  600-mile  jump, 
one  has  discarded  the  publishers'  index  idea, 
1  practically  unbound  volumes  of  the  papers, 

best  and  convenient  is  the  sectional  vertical 

card  index  and  the  clipping,  filing,  indexing 
5s-indexing  of  such  articles  as  prove  of  in- 

system  requires  a  good  deal  of  attention,  la- 
time  and  after  a  man  has  "put  in"  his  10  to 
5  at  work  and  spent  a  little  time  after  supper 
acquainted  with  his  children  before  they  are 
ed.  he  does  well  if  he  reads  and  absorbs  the 
of  the  papers  he  takes,  without  sitting  up 
night  writine  indexes  and  filing  articles.     It 
uch  a  file  wotild  prove  a  valuable  asset  to  his 
thoroughly  kept,  but  life  is  too  short  for  the 
u?.     .An  outfit  like  this  for  filinT  five  or  six 
:>r  ten  years  could  be  purchased  for  about  .$?o 
md  would  prove  an  ornament  to  any  man's 
and  moreover,  being  sectional,  could  be  en- 
t  will. 

Ian  which  I  finally  adopted  is  clieap  and  fairly 
ory.  I  purchased  500  heavy  manilla  envelopes 
inches  in  size  and  an  alphabetical  index  on 
ich  cards,  and  made  a  light  box  8},i  x  i2j/$  x 
s  on  the  inside  and  stained  and  varnished  it.  I 
cured  some  bristol  board  cut  7x11  inches  for 
;  index  and  was  ready  for  business, 
ding  the  papers  I  mark  all  articles  I  care  to 
let  the  papers  accumulate  until  I  have  a 
mday.  or  some  equally  attractive  proposition, 
1  T  go  to  work  on  the  file.  First  I  gave  a 
of  envelopes  a  general  index  lettered  plniniv 
iterproof  drawing  ink  at  the  top  left  hand 
t-ic: 

cs.    Stationary  Steam — Manufacturing  Notes, 
es.     Stationary  Steam — Tests  of. 
es.     Stationary    Steam — Defects   and    Reme- 

es.    Stationary  .Steam — Accidents,  causes  and 

2tC. 

uiing  until  I  had  all  1  could  think  of  at  that 
•n  as  other  general  index  hends  came  rp  new 
s  were  lettered  and  inserted  in  their  proper 
Ml  the  cross-indexing  done  was  where  two 

would  conflict  with  each  other  bv  beim; 
)n  opposite  sides  of  tlie  same  page.  Then  the 
»ne  would  be  written  on  the  index  card  in  the 
nvelope  and  referring  to  the  envelope  which 
1  the  other  article.  This  system  is  inexpen- 
y  to  handle  and  saves  qnly  the  parts  one  is 
to  preserve,  but  in  time  it  will  no  doubt  be- 
nbersome  and  slow. 

to  understand  how  "Motor"  with  his  open 
1  page  38  can  produce  a  vacuum  with  that  top 
n  to  the  atmosphere,  unless  he  has  an  atmos- 
scape  valve,  or  back  pressure  valve  located  in 


said  pipe,  in  which  case  his  heater  would  be  a  closed 
heater.  L.  L.  Arnold. 


Water'  Level  Indicator. 

Editor  of  the  Engineers'  Review : 

I  had  a  water  tank  which  was  situated  in  such  a 
manner  that  it  was  impossible  to  run  a  cord  from  a 
float  to  the  engine  room.  Having  on  hand  an  old  3- 
ampere,  64  point,  rheostat,  battery  and  ammeter  and 
having  access  to  a  direct  current  of  no  volts,  I  con- 
nected them  up  as  shown  in  the  illustration. 

I  made  a  grooved  pulley  2  feet  in  diameter  and  at- 
tached it  to  the  contact  arm  of  the  rheostat  R.  This 
pulley  carried  a  cord,  one  end  of  which  was  fastened 


RHEOSTAT  AND  AMMKTER  USED  ON  A  WATER  INDICATOR. 

to  a  float  C  in  the  tank  and  the  other  to  a  weight  B. 
The  ammeter  A,  was  connected  as  shown,  but  the  old 
scale  was  removed  and  a  new  scale  drawn  correspond- 
ing to  the  height  of  the  water  in  the  tank.  Two  16- 
candle  power  lamps  were  placed  in  the  circuit  for  re- 
sistance. This  was  accurate  enough  as  long  as  the 
voltage  remained  the  same.  The  ammeter  could  be 
made  with  a  differential  coil  and  the  reading  would 
then  be  the  same,  irrespective  of  the  voltage.  As  the 
rheostat  arm  turned  from  ccntact  to  contact,  the 
ammeter  showed  a  different  reading,  which  corre- 
sponded with  the  height  of  water  in  the  tank. 

F.  J.  Potter. 


Minute  Watchmaking  Screws. 

The  fourth  jewel  screw  of  almost  any  of  the  stand- 
ard .American  makes  of  watches  is  so  small  that  to 
the  naked  eye  it  looks  like  a  mere  speck  of  metal.  It 
must  necessarily  be  perfect  in  all  respects.  When  ex- 
amined under  a  powerful  microscope  it  is  seen  that  the 
threads  averaged  260  to  the  inch.  It  is  exactly  four 
one-hundredths  of  an  inch  in  diameter  and  over  50,000 
could  be  packed  into  a  lady's  thimHe  with  ease.  Count- 
ing these  screws  is  never  attempted,  of  course,  but  100 
are  weighed  on  a  delicate  steelyard  and  the  total  num- 
ber of  an  output  is  arrived  at  by  comparing  the  gross 
weight  with  the  weight  of  these.  Such  tiny  screws 
can  only  be  made  in  large  numbers  by  machinery,  and 
the  operation  attending  their  manufacture  is  one  of  the 
most  delicate  things  in  watchmaking. 
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CADETS'    AVOIDANCE    OF    ENGINEERING 
DUTY. 

A  newspaper  editorial  saith :  "Admiral  Qark's  great 
achievement  was  taking  the  Oregon  from  the  northern 
Pacific  coast  through  the  waters  of  two  oceans,  afttr 
the  declaration  of  war  and  arriving  in  the  Caribbean 
in  time  to  take  a  prominent  part  in  the  fight  and  chast 
off  Santiago.  His  bold  and  skillful  handling  of  the 
ship,  during  a  voyage  of  thousands  of  miles,  in  the 
latter  part  of  which  he  was  in  constant  danger  of  en- 
countering a  superior  hostile  force,  aroused  the  coun- 
try's admiration." 

We  find  in  this  an  important  part  of  the  explana- 
tion of  naval  cadets'  avoidance  of  engineering  duty. 
The  story  of  the  killing  labors  of  the  engineering  force 
of  the  Oregon  which  alone  made  that  famous  trip 
possible  is  an  epic  in  prose.  Yet,  they  get  no  credit 
from  a  country  ignorant  of  the  actual  responsibilities 
and  proportions  of  essentiality  between  engineering 
and  navigating  staffs  on  shipboard.  The  public,  fte 
newspapers  in  particular,  love  the  spectacular  and 
glorify  the  buttons  and  tinsel  they  imagine  standing  oo 
the  bridge  in  the  limelight.  Engineer  Milligan,  who 
is  the  chief  hero  of  the  Oregon's  record-breaking  run, 
will  never  be  given  the  credit.  History — for  historians 
are  only  journalists  Chronicling  at  longer  range  and  in 
a  cooler  atmosphere — will  perpetuate  the  fiction  and 
ingratitude. 
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FIREMEN  STRIKE. 

On  Sept.  3  the  firemen  in  the  plant  of  the  Canton- 
Akron  electric  railway  system  went  on  a  strike.  The 
men  had  been  working  12  hours  a  day  at  I2j^  cents 
per  hour.  They  were  striking  for  an  eight-hour 
schedule. 

The  company  attempted  to  keep  the  cars  going  by 
putting  foreigners  in  the  boiler  room,  but  the  un- 
skilled labor  could  not  keep  up  sufficient  steam  to  op- 
erate the  cars  continuously.  The  service  was  inter- 
rupted each  day  for  several  hours. 

The  company  declares  that  it  will  not  give  in  a  point 
that  will  add  to  the  running  expenses  of  the  road. 

In  our  last  issue  we  commented  on  the  efforts  of 
firemen  to  .secure  a  state  law  requiring  examination. 
We  saw  no  reason  why  it  would  not  be  a  good  thin:;. 
The  instance  here  recorded  strengthens  our  belief  that 
it  is  needed.  The  strike  was  probably  futile ;  it  lacks 
our  synipatiiy.  Rut  when  employers  are  stubborn  or 
financially  foolish  or  careless  of  human  life  enough 
to  be  willing  to  put  utterly  ignorant  men  in  charge 
of  btiilers.  tliero  is  need  of  a  law  to  prevent  them  from 
so  doing.  They  arc  not  privileged  to  imperil  life, 
even  in  so  sacred  a  cause  as  making  a  dividend.  And 
while  the  strike  was  unwise  and  no  doubt  unsuccess- 
ful, it  was  not  without  provication.  The  hours  were 
too  long  and  the  p.ny  too  small  for  the  work.  The  men 
deserved  better.  Tt  is  not  just  or  safe  to  keep  on  dutv 
overworked  siatiDiiary  or  railway  firemen  and  en- 
gineers.   There  should  be  limits  fixed  bv  statute. 


A  GREAT  EVOLUTION. 

The  first  iiii  )venient  of  passengers  by  steam  locomo- 
tive occurred  Aug.  28,  1830.  Seventy-five  years  is 
not  a  long  time  and  there  are  doubtless  men  who  re- 
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ber  this  event,  but  it  is  doubtful  if  this  and  the 
ng  generation  will  witness  such  progress  along 
lanical  lines  as  has  been  developed  during  the  past 
ears. 

le  evolution  in  railroading  has  been  marvelous, 
nty-six  years  ago  it  was  not  possible  to  make 
T  time  in  journeying  from  one  point  to  another 
was  made  2,000  years  ago.  Steam  locomotives 
passenger  service  were  not  considered  practical 
had  been  used  for  freight  only  with  meager  and 
f  erent  success. 

le  first  locomotive  built  in  the  United  States  and 
for  passenger  service  was  put  in  operation  by  the 
imore  &  Ohio  railroad  Aug.  28,  1830.  This  loco- 
ve,  built  by  Peter  Cooper  and  named  the  "Tom 
mb,"  made  the  distance  from  Baltimore  to  Elli- 
s  Mills  in  one  hour  and  fifteen  minutes;  the  re- 
trip  occupying  57  minutes,  making  an  average 
d  of  12  miles  an  hour.  The  entire  weight  of  the 
I  was  4J4  tons,  while  the  length  of  the  track  was 
liles.  Today  the  Baltimore  &  Ohio  railroad  is  of 
XX)  miles  in  length.  The  first  locomotive  has  grown 
50,000  and  the  cost  of  the  first,  about  $1,000,  has 
icreased  that  at  the  present  time  millions  repre- 
the  cost  of  the  locomotives  operated  by  railroads, 
raveling  at  the  rate  of  60  miles  an  hour  is  of  every 
occurrence,  while  at  times  bursts  of  speed  are 
e  at  a  rate  of  90  miles,  or  more,  and  this  with  our 
lar  passenger  trains.  From  the  primitive  passen- 
coach  of  six  seats,  the  traveler  of  today  is  sur- 
ided  by  luxury  and  comfort  and  can  travel  from 
ocean  to  the  other;  from  the  frigid  north  to  tlie 
leal  south  in  a  few  hours.  Time  and  distance 
:  in  a  measure  been  annihilated.    Such  is  progress. 


ABOUT  GRAFT. 

'.  A.  E.  has  in  this  number  a  letter  on  graft  among 
neers.  The  writer  gives  no  hint  of  his  special 
ss  to  pass  judgment  on  this  subject.  He  must, 
sfore,  be  judged  by  the  inherent  evidence  of  such 
:rstanding,  which  indicates  that  he  is  a  "layman" 

has  been  listening  to  the  wails  of  unsuccessful  or 
perienced  dealers.  Such  deliverance  as  he  quotes 
crack  a  smile  on  the  most  saturnine  countenance. 
lie  \vriter  remembers  having  heard  this  note  in 
mournful  plaint  of  the  ravens  of  the  engineers' 
►ly  trade  fifteen  years  ago.  It  was  touched  ten 
s  then  to  once  now.  In  fact,  it  is  getting  very 
h  out  of  tune.  It  is  hardly  recognizable  when  it 
ates  the  air. 

ir  be  it  from  us  to  protest  that  never  was  there 
ng  born  of  experience  that  found  true  expression 
hat  chord.  Undoubtedly  there  was  some  cause, 
if  we  judge  the  cause  by  the  number  of  ravens 

the  tears  in  their  voices,  it  has  been  steadily 
inishin^  and   is   now   more   nearly   extinct   than 

before, 
or  engineers  are  only  men,  with  the  same  desires 
sensations,  the  same  requirements,  ambitions  and 
Jtations,  the  same  kind  of  wives  and  chilren,  as 
r  rnen.  Who  is  this  superintendent  of  heat  trans- 
lation or  knight  of  the  monkey  wrench,  or  what- 

he  is  or  considers  himself,  that  his  virtues  should 
f  stronger  fibre  than  those  of  his  fellows  in  other 
ngs  who  went  with  him  to  the  same  school,  poached 


in  the  same  orchards,  got  licked  with  the  same  rod,  and 
were  turned  out  on  the  same  tough  world  to  shift  for 
themselves  ?  His  schoolmates  became  plumbers,  walk- 
ing delegates,  bankers,  senators.  None  proved 
strong  enough  to  preserve  the  eighth  commandment 
inviolate.  Why  should  more  be  expected  of  him? 
Are  his  opportunities  more  or  less  than  the  average 
man's?  What  are  his  needs?  What  his  compensa- 
tion? 

We  believe  that  men  in  no  other  line  of  work  are 
placed  in  a  position  to  try  their  integrity  so  severely. 
The  great  majority  are  underpaid  and  overworked. 
The  machine  hand  in  the  shop  often  gets  as  much  as 
the  engineer  for  two-thirds  the  hours  put  in.  The 
hazard  of  the  job  is  not  approached  in  any  other  call- 
ing in  which  so  many  are  engaged.  And  if  any  other 
modern  Adam  has  had  more  luscious  fruit  within 
easier  reach  or  a  more  seductive  voice  to  urge 
him  to  indulgence,  we  have  not  heard  of  him. 
Here  is  the  overworked  and  underpaid  engineer  spend- 
ing ten  times  his  wages  for  his  employer,  with  little 
or  no  check  on  him  in  many  ways.  True  the  employer 
uses  the  hammer  on  the  coal  dealer,  the  packing  man, 
the  oil  refiner,  as  he  does  on  the  engineer,  but  he 
knows  nothing  of  these  things.  Though  he  arrogate 
to  himself  all  ordering  and  reduce  the  engineer  to  a 
m^re  manual  laborer,  still  he  is  not  his  own  master. 
The  engineer  is  generally  the  only  man  on  the  premises 
who  has  the  least  knowledge  of  the  plant's  require- 
ments. 

In  the  end  the  engineer  can,  by  representations  to 
the  employer,  control  the  goods  bought,  for  the  most 
part.  Thus,  his  opportunities  hang  like  berries  along 
a  cow  path  in  August.  The  chances  to  square  ac- 
counts with  his  churl  of  an  employer  need  but  the 
grasping. 

But  what  are  the  facts?  Grafting,  which  seems 
to  be  on  the  increase  generally,  is  growing  less  among 
engineers.  It  is  the  exception.  It  is  true  that  much 
money  is  spent  by  dealers  in  cultivating  engineers  and 
some  of  it  may  punctuate  the  demarcation  line,  divid- 
ing legitimacy  from  illegitmacy. 

But  we  have  reason  to  believe  that  when  the  99 
engineers  recommend  or  order  or  report,  they 
favor  the  goods  they  honestly  think  will  prove  the  best, 
all  things  considered.  Never  was  it  so  difficult  to  buy 
these  men.  They  are  peculiarly  straightforward  as 
a  class. 

It  is  very  dishonorable  for  an  engineer  to  accept  a 
bribe.  It  does  not  pay.  No  matter  what  the  provoca- 
tion of  hard,  heartless  dealing,  no  matter  how  easy 
to  get  or  how  impossible  of  detection,  the  man  who 
grafts  loses  a  part  of  his  own  soul — his  self-respect. 
We  do  not  condone  this  fault  in  engineers,  because  it 
is  rare  and  diminishing. 


RUN   ENGINE  WITHOUT  LICENSE. 

As  the  result  of  a  recent  trip  of  inspection  through 
Cleveland  factory  districts,  Joseph  Howie,  district 
examiner  of  stationary  engines,  has  begun  a  cru- 
sade against  engineers  who  are  without  licenses. 
Howie  found  several  violators  of  the  stationary  en- 
gine law  which  requires  every  engineer  of  a  sta- 
tionary engine  to  be  licensed  by  the  government  in- 
spector, and  notice  was  served  on  them  to  comply 
with  the  law  within  30  days  or  be  subject  to  arrest. 
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In  this  department  questions  concerning  steam  enEineerins  of  practi- 
cal nature  and  of  a  Bcneral  interest  will  be  answered. 

The  name  and  address  of  the  writer  must  accompany  questions,  but 
not  necessarily  for  publicttion.    We  must  know  the  source  of  the  question. 


(,446)  'J'.  W.  S.,  Xorinyjcr,  Mo.  Q. — "How  many 
feet  will  the  best  make  of  steam  jet  discharge  water  in 
height  with  80  pounds  steam  pressure?"  A. — Con- 
ditions vary  the  distance,  .^t  best  the  height  will 
not  be  great.  You  do  not  give  the  size  of  the  .suction 
or  discharge  pipe  or  the  size  of  the  steam  inlet.  A  jet 
iiavin.;  a  I'.j-inch  suction,  a  i-inch  discharge  with  a 
steam  opening  of  5-16-inch  will  discharge  about  20 
gallons  of  water  per  niinulc.  The  height  of  the  water 
would  De  about  3  feet. 

(447)  F.  P.  K..  Saxonville,  Mass.  Q.— "Will  you 
kindly  tell  me  if  the  pressure  carried  by  a  steam  boiler 
has  anything  to  do  with  its  horsepower?  Is  not  15 
square  feet  of  heating  surface  allowed  per  horsepow- 
er?'' A. — The  pressure  of  a  steam  boiler  is  not  figured 
in  determining  its  horsepower.  The  heating  surface 
divided  by  1 5  is  not  always  a  sure  way  of  determining 
the  horsepower.  .  In  fact,  it  is  rather  a  crude  way, 
as  from  8  to  15  square  feet  of  heating  surface  are  al- 
lowed per  horsepow-er  (so  called),  depending  upon  the 
typL-  of  en>;ine.  Plain  cylindrical  boilers  have 
a  ratio  of  heating  surface  to  each  horsepower,  of 
from  6  to  10  square  feet,  the  flue  boiler  of  from  8  to 
12.  the  multitubular  boiler  of  from  14  to  16,  the  vertical 
boiler  from  15  to  20,  the  water  tube  boiler  from  10  to 
12,  and  the  locomotive  boiler  from  i  to  2. 

The  proper  way  in  which  tcj  determine  the  horse- 
power of  a  boiler  is  to  figure  the  ixnmds  of  water  it 
will  evaporate  into  steam. 

The  .American  Society  of  Mechanical  F.ngineers 
have  decided  lliat  the  staiulard  boiler  horsepower  shall 
be  equal  to  33.330  B.  T.  V. 

In  order  to  evaporate  a  pcnnul  of  water  at  212  de- 
grees into  .steam  at  atmospheric  pressure  or  212  de- 
grees, it  will  rc(|iiire  r)6()  I>.  T.  L'.  Therefore  the 
horsepower  is  ec|iial  to  the  evaporation  of  33,330  di- 
vided by  ()()')  wlii.-h  equals  34 "^  (wninds  of  water  from 
and  at  212  degrees. 

(448)  F.  V.  S..  (  )rion.  111.  O.— "Would  it  be  ad- 
visable to  use  the  regular  boiler  feed  pump  to  force  a 
.strong  solution  of  soda  ash  or  kerosene  into  a  boiler, 
say  3  to  5  gallons  soda  ash,  or  i  to  3  gallons  of  kero- 
sene when  about  ready  to  shut  dt)wn  in  the  evening, 
the  boiler  to  be  cleane<l  the  next  day?"'  A. — There  is 
no  objection  to  using  a  boiler  feed  in  pumping  soda-ash 
or  kerosene  into  ;i  boiler.  This  method  is  one  that  is 
pursued  by  engineers  everywhere  who  favor  the  use 
of  either,  fare  .>ihoiild  be  taken  in  using  a  strong  solu- 
tion of  soda-a-<!i  while  the  boiler  and  engine  are  in  ope- 
r.-ition  as  it  will  cause  foaming  and  water  is  likely  to  be 
carried  over  into  the  cylinder.  With  kerosene,  how- 
ever, it  makes  little  difference  when  it  is  fed  in.  A 
y;oo(l  way  is  to  feed  it  through  a  device  drop  by  drop 
rather  than  to  put  in  ;i  large  quantity  at  one  time. 
(if)od  results  miijht.  howiver.  be  obtained  bv  pumping 
in  a  gallon  or  so  after  all  valves  have  been  closed  lead- 


ing from  the  boiler,  and  allowing  the  water  to  i 
escape  when  ready  to  clean.  This  permits  the  ken 
to  cover  all  the  interior  surfaces  of  the  boiler  I 
the  water  line.  Another  good  way  to  use  ke 
is,  after  washing  out  the  boiler,  put  in  two  or  1 
gallons  and  allow  the  water  to  enter  very  slowly 
filling.  In  this  way  the  oil  remains  on  top  of 
w^ter  and  thoroughly  covers  every  portion  of  the  i 
terior  as  the  water  rises.  Care  should  be  e.\ercisedii| 
opening  up  a  boiler  in  which  kerosene  has  been  usei,! 
as  the  gas  is  liable  to  explode  if  a  light  is  brought  ne>i.T 
The  boiler  should  be  ventilated  before  entering  to| 
clean. 

(449)  Same.    Q. — "What  is  meant  by  altemationt 
and  cycles  of  an  alternating  current  dynamo.    For 
instance  I  have  an  alternating  dynamo,  2,000  volts  sin- 
gle-phase with  12  poles  running  at  1,400  revolutions 
per  minute.    What  are  the  alternations  and  cycles  oi 
this  machine?"     A. — An  alternating  current  is  one 
which  alternates  from  one  direction  to  the  opposite  di- 
rection in  each  revolution  of  an  armature  coil.    Each 
reversal  of  the  current  which  is  an  increase  in  the  cur- 
rent from  zero  to  its  maximum  and  the  decrease  to  reto 
again  is  called  an  alternation.    In  the  case  of  a  coil  of 
wire  rotating  in  a  magnetic  field,  the  current  in  the  loop 
goes  through  each  alternation  in  each  half  revolution 
and  through  two  alternations  in  a  complete  revolution 
and  the  process  is  repeated  in  each  revolution  so  that 
each  number  of  repetitions  of  a  pair  of  opposite  alter- 
nations is  called  a  cycle.    A  cycle  is  completed  during 
the  time  that  a  coil  passes  under  two  adjacent  poles. 
The  frequences  equal  the  number  of  revolutions  multi- 
plied by  the  number  of  pairs  of  holes.    For  instance  a 
i2-pole  machine  is  running  1,400  revolutions  per  min- 
ute.    For  each  revolution  there  would  be  12  alterna- 
tions to  make  a  cycle  and  as  it  takes  two  alterna- 
tions to  make  a  cycle  there  would  be  6  cycles  to  each 
revolution,  therefore  there  would  be  1.400  alternations 
for  each  coil  of  the  armature  and  as  there  are  12  coils, 
there  would  be  16,800  alternations  per  minute  or  280 
per  second.    As  it  takes  2  alternations  to  make  a  cycle 
there  would  therefore  be  280  divided  by  2  or  140  cycles 
per  second. 

(450)  J.  W.  M.,  San  Francisco,  Cal.  Q. — "How 
hot  will  the  exhaust  .steam  from  the  16  x  32-inch  Cor- 
liss engine,  doing  65  indicated  horsepower  heat  7,000 
gallons  of  water  per  hour?"  A. — With  tight  valves 
a  Corliss  engine  will  require,  with  a  boiler  pressure 
of  from  75  to  (JO  pounds  about  25  pounds  of  steam  per 
horsepower,  cutting  off  at  from  1-4  to  1-5  stroke. 
The  actual  steam  con.sumption  of  an  engine  can  only 
be  obtained  by  condensing  the  steam  and  weighing  it 
separately  from  the  condensing  water.  The  walls  of 
the  cylinder  cools  the  steam,  and  the  heat  taken  from  it 
in  doing  work  causes  the  temperature  to  fall.  The 
exhaust  steam  with  which  the  fcedwater  is  to  be  heated 
therefore,  escapes  at  a  considerably  lower  temperature 
and  pressure  than  at  which  it  enters  tlie  cylinder.  As 
the  temperature  decreases  with  a  decrease  in  pressure, 
the  temperature  of  the  exhaust  steam  can  be  found  the 
same  as  the  temperature  of  the  live  steam,  t.  e..  from 
the  steam  tables.  .Assuming  that  the  engine  has  a  back 
pressure  of  3  pounds,  the  temperature  at  that  pressure 
would  be  221.53  and  the  total  latent  heat  would  be 
950.35.  When  steam  and  water  are  to  mix  the  final 
temperature  of  the  condensed  steaim  and  water  is  found 
by  adding  together  the  latent  heat  and  the  temperature 
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T  = 


steam  and  multiplying  the  sum  by  the  weight  of 

am.     To  this  product  add  the  product  of  the 

and  temperature  of  the  water,  and  divide  the 

the  sum  of  the  weights  of  the  steam  and  water. 

lotient  will  be  the  weight  of  the  water.    The 

a   IS  ' 

WJL  +  t')  +wt 
W  +  w 

engine  is  developing  65  horsepower  the  amount 
Ti  discharging  to  heat  the  water  will  be  65  X3  = 
unds.  Then  W  =  195  pounds  of  steam ;  L  = 
B.  T.  U.,  the  latent  heat  at  3  pounds  pressure ; 
21.53  temperature  of  the  steam;  w  =  weight  of 
7,000  pounds,  and  /  =  60,  the  temperature  of 
ter.    Using  the  above  figures  we  have : 

95  X   (959-35  +  221.53)   +  7.ooo  X  60  _ 

195  +  7,000 
1.4  degrees. 

)  Same.  Q. — "How  many  gallons  of  water 
e  same  amount  of  steam  heat  to  160  degrees?" 
sing  the  same  figures  as  in  the  preceding  ques- 
:  find  that  the  difference  in  the  temperature  of 
ter  is  160  —  60  =  100,  the  number  of  degrees 
ter  must  be  raised.  Steam  at  3  pounds  pressure 
IS  959.35  B.  T.  U.,  and  as  there  are  195  pounds 
m  at  that  pressure  the  total  number  of  B.  T.  U. 
959-35  X  195  =  187,073.25.  As  one  B.  T.  U. 
ise  one  pound  of  water  one  degree,  to  find  the 
umber  of  pounds  of  water  which  will  be  heated 
degrees,  we  have  187,073.25  -f-  100  =  1,870.7 
I.  There  are  8.33  pounds  of  water  in  a  U.  S. 
therefore  1,870.7  ^  8.33  =  225.7  gallons  of 
which  would  be  heated  to  160  degrees. 


PALMETTO  TWIST  PACKING. 

letto  twist  packing  is  intended  for  the  packing 
res.  spindles,  small  rods,  etc.,  formerly  eflFected 
ans  of  cotton  wick  or  asbestos,  doped   with 

and  plumbago.  As  its  name  implies,  it  is  a 
)r  yarn  of  fibrous  substance,  consisting  of  sev- 
jparate  and  easily  separable  strands,  impreg- 
with  a  durable  lubricant  of  high  fire  test  and 

complete  packing  in  itself.  For  a  small  valve 
;  or  rod,  a  single  strand  makes  a  complete  pack- 
ir  larger  sizes  several  strands  can  be  used. 

claimed  by  the  manufacturers  that  the  material 
ch  the  packing  is  composed,  ensures  retention  of 
nee  to  heat  and  pressure  and  a  tight  joint  with 
ist  compression,  all  features  that  peculiarly  fit 

the  purpose  of  whicli  it  is  employed.  It  is 
om  the  tendency  to  pack  hard,  score  rods,  burn, 
•r  blow,  as  displayed  by  non-elastic  packings, 
the  convenient  form  in  which  it  is  supplied,  in 
spools  of  40  yards,  and  the  fact  that  it  keeps  in- 
;ly  and  is  always  ready  for  use,  recommend  it. 
anufacturers,  Greene,  Tweed  &  Co.,  17  Murray 
New  York,  will  send  a  sample  spool  free. 


ACME  OIL  FILTER. 

principle  of  lubrication  consists  in  the  interposi- 
(etween  two  surfaces  in  frictional  contact,  ot 
or  cushion  of  a  fluid  character,  that  will  adhere 
surfaces  and  smootli  over  their  respective  in- 
ies  and  which,  at  the  same  time,  possesses  suffi- 
:ohesiveness,  to  prevent  it  being  squeezed  from 
n  two  bodies  in  close  contact.     The  oils  com- 


monly used  for  this  purpose,  consist  of  an  infinite  num- 
ber of  minute  globular  molecules,  having  sufficient 
cohesion  to  keep  them  together,  but  not  enough  to  pre- 
vent them  rolling  over  one  another,  thus  forming  as 
it  were  a  roller  bearing  between  the  two  surfaces.  As 
long  as  the  oil  used — if  it  has  been  properly  selected  for 
the  work  it  is  to  do — is  kept  free  from  dirt  and  grit, 
it  remains  a  good  lubricant,  it  can  be  used  repeatedly 
if  cleansed  from  foreign  particles.  This  can  be  satis- 
factorily accomplished  by  means  of  the  Acme  oil 
filter,  manufactured  by  the  Walter  L.  Flower  Filter 
Co.,  loii  Chemical  building.  St.  Louis,  Mo.  The 
oil  as  it  is  collected  from  bearings,  etc.,  after  doing  its 
work,  is  passed  through  the  filter,  its  pristine  utility 
for  lubricating  purposes  being  thus  continuously  re- 
newed. It  is  said  that  an  Acme  oil  filter  will  thus  save 
in  a  year,  four  times  its  first  cost  in  the  oil  it  will  re- 
turn to  service.  Its  effect  on  oil  bills  is  admittedly  re- 
markable. 


PRESTON'S  FLINT  HIDE  BELTING. 

The  Flint  hide  belting  is  composed  of  a  strip  of 
hard  dry  rawhide,  dried  in  its  natural  state  with  all 
the  glutinous  and  life  properties  left  in,  which  gives  it 
greatet  strength  and  lasting  qualities. 

In  order  to  give  a  friction  surface  the  rawhide  is 
placed  between  two  plys  of  canvas,  which  is  coated 
with  a  solution  of  waterproof  and  gives  it  adhesive 
qualities  which  are  said  to  be  excelled  by  no  other  belt. 

It  is  claimed  that  the  annoying  features  of  stretch- 
ing, separating  of  the  laps,  opening  up  of  the  seams, 
stretching  on  one  side  and  running  crooked,  is  elimi- 
nated, which  is  a  saving  in  expense  and  labor  as  it  is 
not  necessary  to  take  up  the  belt  continually.  It  is 
also  claimed  by  the  manufacturers  that  their  prac- 
tically non-stretchable  belt  has  greater  tensile  strength, 
longer  life,  and  will  develop  more  uniform  horsepower 
than  any  other  belt.  The  belt  is  made  in  light,  medium 
and  heavy  weights,  and  in  every  width. 

The  belting  is  manufactured  by  the  Chicago  Raw 
Hide  Manufacturing  Co.,  71  Ohio  street,  Chicago,  111. 
This  company  were  the  first  to  make  rawhide  gears  and 
pinions.  They  also  make  rawhide  hydraulic  packing 
which  is  anti-friction  and  is  said  to  be  the  most  durable 
on  the  market. 


"CLASS  W"  PRESSURE  REGULATOR. 

The  regulation  of  steam,  air  and  water  pressure 
enters  to  an  increasing  extent  into  modern  engineering 
and  industrial  operations,  with  the  growing  tendency 
in  favor  of  central  power  generating  plants.  To  ob- 
tain the  full  benefit  of  this  centralization  of  power, 
means  for  reducing  the  pressure  of  air  and  steam,  from 
the  high  pressure  most  economical  for  distribution,  to 
the  lower,  practicable  working  pressures,  must  be  em- 
ployed. The  pressure  regulators  manufactured  by 
the  Foster  Engineering  Co.,  Newark,  N.  J.,  have 
proved  exceptionally  successful  for  this  purpose.  Their 
"Class  W"  pressure  regulator,  is  a  standard  device,  in 
which  the  valve  governing  the  pressure  is  controlled 
and  operated  by  the  movement  of  a  diaphragm,  opposed 
to  the  action  of  springs,  whose  tension  is  adjusted  ac- 
cording to  the  delivery  pressure  to  be  maintained.  This 
pressure  is  entirely  independent  of  pressure  in  the  sup- 
ply pipe.  The  regulator  is  delicately  accurate,  positive 
and  reliable  and  is  in  successful  use  in  many  manu- 
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facturing  establishments,  mines  and  other  places,  where 
power,  steam  or  compressed  air,  distributed  from  a 
central  source,  requires  regulation  and  reduction. 

The  Foster  Engineering  Co.,  are  makers  of  a  number 
of  practical  pressure  regulating  contrivances.  Their 
catalog,  which  may  be  had  for  the  asking,  describes 
them. 


EUREKA  PACKING. 

Of  all  the  annoyances  with  which  an  engineer  is 
confronted,  those  originating  in  his  packing  are 
probably  most  common.  They  have  a  far  reaching  effect 
on  engine  efficiency  and  economy ;  a  leaky  stuffingbox, 
due  to  loose  or  faulty  packing,  means  not  only  waste 
of  fuel  and  power,  but  it  robs  the  most  carefully  taken 
indicator  card  of  its  value;  hard  packing  means  a 
scored  and  worn  rod  and  more  leaks.  These  and  other 
packing  troubles  usually  call  for  treatement  after  hours. 
Poor  packing  is  the  fundamental  cause  of  most  of  these 
troubles,  for  which  there  is  no  excuse,  with  good  pack- 
ing costing  so  little  and  available  in  such  convenient 
form. 

"Eureka"  is  the  trade  name  of  a  packing  claimed  to 
be  particularly  free  from  these  defects.  It  is  made  with 
a  rectangular  core  of  pure  rubber,  well  covered  on 
all  sides,  with  closely  braided  long-fibre  flax,  impreg- 
nated with  lubricant  of  high  fire  test.  The  elasticity 
of  the  rubber  makes  the  packing  readily  conformable 
under  light  compression,  to  the  shape  of  the  stuffing- 
box  in  which  it  is  used,  it  also  adapts  itself  to  the  form 
and  movement  of  rods  that  are  scored  and  out  of 
true.  The  rubber  is  protected  from  contact  with  the 
rod,  frictional  wear  and  direct  effects  of  steam  heat,  by 
the  lubricated  flax  covering,  which  stands  the  hardest 
wear  and  reduces  friction  to  a  minimum.  Eureka 
packing  is  made  for  every  use,  is  easily  cut  into  rings, 
saves  the  engineer's  time  and,  by  assuring  him  a  well 
packed  stuffingbox,  enables  him  to  avoid  packing 
troubles,  Jas.  L.  Robertson  &  Sons,  402  Fulton  street, 
New  York,  are  the  manufacturers  of  Eureka  packing 
and  will  send  catalog  on  request. 


ADVERTISING  ENGINEERS. 

In  order  to  make  a  new  machine  a  commercial  suc- 
cess, especially  if  in  design  and  operation  it  differs 
from  others  built  for  the  same  i)urpose,  it  is  necessary 
to  educate  possible  users  so  that  they  will  appreciate 
its  advantages.  This  is  being  realized  more  and  more 
and  as  a  result  the  amount  of  money  spent  for  educa- 
tional advertising  mounts  up  into  the  millions  yearly. 

Some  engineering  and  manufacturing  concerns  have 
established  advertising  departments  and  have  placed 
them  in  charge  of  men  of  high  ability.  This  plan, 
however,  is  more  expensive  than  most  businesses 
justify  and  many  firms  attempt  to  handle  the  work 
through  already  overburdened  executive  officers  or 
else  turn  it  over  to  clerks. 

To  meet  these  conditions,  Mr.  Halbert  P.  Gillette, 
M.  Am.  Soc.  C.  E..  Am.  Inst.  M.  E.,  formerly  associate 
editor  of  Engineering  Kews,  and  Mr.  Geo.  H.  Gib- 
son, A.  M.  .\ni.  Inst.  E.  E.,  J.  M.  A.m.  Soc.  M.  E., 
formerly  manager  of  publicity  for  the  International 
Steam  Pump  Co.,  manager  of  the  advertising  depart- 
ment of  the  D.  F.  .Sturtcvant  Co.,  and  editor  of  the 
VVestinghouse  Companies'  publishing  department, 
have  formed  a  partnership  as  "  advertising  engineers," 


under  the  name  of  Geo.  H.  Gibson  Co.,  with  ofl 
the  Park  Row  building,  New  York  City.  They 
take  to  conduct  a  firm's  advertising  in  the  same  i 
as  would  a  department  in  the  firm's  own  ofiBa 
are  not  advertising  agents  in  the  usual  sense 
term,  as  they  receive  no  commissions,  renderin 
service  and  leaving  the  actual  purchasing  of  sp 
printed  matter  in  the  client's  hands. 


WIRE  ROPE  LUBRICATION. 

Elevator  and  other  cables  used  for  hoisting  pi 
are  subject  to  both  internal  and  external  wet 
less  these  cables  are  kept  well  lubricated  th^  « 
deteriorate  rapidly. 

Dixon's  Handy  graphite  rope  dressing 
the  ideal  wire  rope  lubricant  in  such  a  form  as  1 
it  thoroughly  acceptable  to  practical  men  vr\ 
used  it.  The  package  is  of  about  the  size  an^ 
of  an  ordinary  book  and  contains  nearly  3  po 
graphite  lubricant.  It  is  easily  applied  by  hold 
open  edge  of  the  package  against  the  cable  v 
motion. 


1^ 
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APPLYING   DRESSING  TO  A   ROPE. 


There  is  no  trouble  and  no  danger  to  the  w 
no  waste  or  dripping  off  of  lubricant.'  The  ( 
and  efficiency  of  Dixon's  handy  graphite  rope  ( 
in  prolonging  the  life  of  wire  rope  and  saving 
pense  of  frequent  renewals  of  worn  cables,  shoi 
mend  it  to  the  careful  attention  of  every  firm 
ing  hoists  or  elevators.  It  is  manufactured 
Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

THE  MODEL  FLANGE  CLAMP, 

It  often  happens  that  a  leak  occurs  betw( 
flanges  at  the  most  inopportune  time  and  yin 
impossible  to  shut  down  and  renew  the  packing 
are  also  many  times  when  it  is  not  practicable  ' 
a  joint  as  it  may  necessitate  a  large  expenst 
clamp  can  be  attached  in  a  few  minutes  with  t 
sure  on  the  pipe  and  will  successfully  repair  ' 
until  it  is  convenient  or  advisable  to  renew  oth« 
ings  on  the  line  when  the  clamp  can  be  remo 
saved  for  future  emergency. 

By  referring  to  the  illustrations.  Figs,  i  am 
mechanism  used  will  be  thoroughly  understoo 
clamp  consists  of  an  outer  ring  made  in  two 
in  which  the  compression  screws  are  placed ;  3 
or  compression  ring  made  in  four  sections, 


er,  1905 


ENGINEERS'  REVIEW 


41 


jch  section  to  correspond  with  a  slot  in  the 
jg,  thus  assuring  no  displacement  while  at- 
The  gasket  shown  in  Fig.  2,  which  is  to  be 
round  tlie  flange  over  the  leak,  is  also  fur- 
means  it  is  possible  to  get  any  desired  pres- 
it  will  be  equal  at  every  point.     If  for  any 


,AMP  ON  FLANGE. 


FIG.  a.    SECTION  OF  CLAMP. 


leak  appears  around  the  bolts  holding  the 
ogether,  it  is  an  easy  matter  to  pack  around 
with  a  little  hemp  soaked  in  white  or  red  lead, 
use  of  a  common  iron  washer.  The  model 
amp  is  made  from  first  class  material,  painted 
bt  it  from  rust,  and  guaranteed  to  give  satis- 
r  It  is  made  by  Jas.  McCrea  &  Co.,  70  West 
rton  street,  Chicago. 

t  

[ECONOMICAL  LUBRICATION. 

kt  of  all  items  on  the  supply  account  of  any 
lant  is  the  oil  bill.  It  is  usually  exceeded  only 
iDsts  of  fuel  and  wages — even  the  repair  bills 
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LACKAWANNA  STEEL   PLANT   EQUIPPED   WITH   THE  WHITE 
STAR    OILING    SYSTEM. 


|U-kept  modern  plant  aggregating  ordinarily 
the  costs  for  lubrication  of  bearings,  cyl- 
ild  other  rubbing  surfaces.    Economy  of  lubri- 


cating oils  is  consequently  a  matter  of  no  mean  impor- 
tance, and  becomes  of  special  moment  when  savings  so 
great  as  50  per  cent  are  possible. 

The  attention  being  given  nowadays  to  this  feature 
of  power  plant  economy  is  well  shown  by  the  careful 
arrangement  of  lubrication  details  in  some  of  our 
modern  installations  of  largest  size.  For  instance,  the 
Lackawanna  Steel  Co.,  of  Buffalo,  N.  Y.,  are  equip- 
ping their  engine  plants  for  utmost  economy  of  oil 
usage  and  handling. 

At  these  mills,  the  largest  steel  works  in  the  world, 
there  are  installed  48,000  horsepower  of  engines,  of 
which  five  are  Allis-Chalmers  vertical  cross  compound 
steam  engines  giving  16,000  horsepower  for  driving 
roll  trains,  etc.  There  are  two  blowing  engine  houses, 
each  with  eight  units  driven  by  2,000-horsepower 
Koerting  gas  engines  built  by  the  De  Lavergfne  Ma- 
chine Co.,  New  York.  The  illustration  shows  the  in- 
terior of  one  of  these  plants.  The  complete  power 
installation  of  48,000  horsepower  is  now  being 
equipped  with  the  "White  Star"  continuous  oiling  sys- 
tem, manufactured  bv  the  Pittsburg  Gage  &  Supply 
Co.,  of  Pittsburg,  Pa.' 

By  this  system  the  oil  is  distributed  continuously  to 
all  bearings,  keeping  them  constantly  supplied  with 
just  the  risfht  amount  of  oil  to  insure  best  results. 
.•Ml  drips  and  used  oil  is  drained  away  to  the  "White 
Star"  filter,  which  constitutes  one  feature  of  the  sys- 
tem. Passing  into  the  filter  it  is  there  cleaned  of  all 
impurities,  and  is  then  pumped  to  a  storage  tank  from 
whence  the  oil  is  returned  to  the  circuit.  Loss  of  oil 
is  avoided  entirely,  the  only  means  of  escape  from  the 
system  being  by  actual  wearing  out  in  the  bearings. 
This,  of  course,  means  the  greatest  possible  economy. 

Consideration  of  usual  condi- 
tions will   readily  show  the  e.v- 
mr  r         I"  perienced  power  user  how  easily 

T^  \  this  system  may  effect  a  great 

saving  of  oil,  eliminating  waste 
losses  and  insuring  actual  use  of 
every  drop.  About  two  years 
ago  the  power  plant  of  the  Un- 
ion Steel  Co.,  at  Donora,  Pa., 
was  equipped  with  the  "White 
Star"  system.  Previous  to  this 
installation,  a  38  and  75  by  60- 
inch  twin  tandem  compound 
condensing  engine.  Porter-Allen 
type,  required  an  average  of 
^.050  gallons  of  engine  oil  per 
month.  This  has  been  cut  now 
to  an  average  of  503  gallons  un- 
der similar  conditions — a  saving 
nf  more  than  52  per  cent.  In 
this  same  plant  on  two  30  and  60 
by  48-inch  engines,  the  oil  con- 
suinption  was  redi'ced  from  400 
gallons  to  105  ptT  month,  oper- 
ating full.  .'\s  a  further  item  of 
saving  directly  credited  to  the 
"White  Star"  system,  the  ser- 
vices of  three  oilers  required  un- 
der the  old  regime  were  dis- 
pensed with  from  the  start.  The 
therefore,  also  shares  in  the  general 
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account. 


wages 
economy. 

Bearing  upon  this  general  subject  of  modern  en- 
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gine  lubrication,  the  Pittsburg  Gage  &  Supply  Co., 
Pittsburg,  Pa.,  have  some  interesting  literature  which 
they  forward  to  anyone  interested. 


IMPROVED  REGRINDING  VALVES. 

The  illustration  shows  a  sectional  view  of  the 
Lunkenheinier  improved  regrinding  valve.  While 
the  changes  are  not  all  radical,  the  weight  has  been  in- 
creased as  an  additional  precaution  against  rough  hand- 
ling while  attaching,  etc.  The  valves  are  also  altered 
in  shape  which  increases  the  area  through  the  valve, 
permitting  an  unobstructed  passage,  which  is  more 
than  equal  to  the  connecting  pipe.  The  pipe  threads 
have  been  made  considerably  longer,  thereby  over- 
coming the  danger  of  stripping  them  which  so  often 
happens  where  unskilled  workmen  are  employed.  All 
valves  now  have  lock-nuts  on  the  handwheel  which 
facilitates  the  taking  apart  and  assembling  of  the  valve 
for  repairs. 

Referring  to  the  sectional  view  it  will  be  noticed 
that  the  hub  which  carries  the  operating  stem  is  se- 
cured to  the  body  by  a  uniform  connection,  which  in 
turn  screws  over  the  shell  of  the  valve  body,  thereby 
preventing  the  hub  and  the  body  from  corroding  to- 
gether, as  the  threads  which  hold  the  union  ring  to  the 


f.LNKKXHKIMER  REGRINDING  VALVE. 


body  are  always  protected  from  the  action  of  the  steam, 
the  joint  being  made  between  the  flange  on  the  hub  and 
the  neck  of  the  body.  This  connection  al^o  acts  as 
a  tie,  or  binder  in  screwing  over  the  body  and  tends 
to  make  the  valve  more  rigid.  The  disk  is  loosely 
fitted  to  the  stem  by  means  of  a  lock-nut  and  will, 
therefore,  readily  adjust  itself  to  the  seat. 

To  regrind  the  valve  the  bonnet  is  unscrewed  and  the 
trimmings  removed  from  the  body.  A  wire  or  nail  is 
placed  through  the  lock-nut  and  stem,  a  little  powdered 
sand,  or  glass  and  soap,  or  oil  is  placed  in  the  disk, 
and  the  trimmings  are  again  placed  in  the  valve  and 
reground.  The  bonnet  has  a  small  rim  or  projection 
on  the  bottom  of  it  which  acts  as  a  guide  on  the 
inside  of  the  valve  neck  while  regrinding.  The  seats 
in  the  valve  bodies  are  very  small  when  new  which  per- 
mits of  considerable  regrinding,  which  is  an  important 
factor. 


The  vajve  can  be  packed  under  pressure,  even 
or  closed.  It  should  be  open  as  wide  as  possiWe 
packing  with  steam  flowing  through  it  so  tha 
shoulder  at  the  top  of  the  steam  will  form  a  sc 
neath  the  stuflingbox. 

The  valve  is  made  of  the  highest  grade  of  t 
composition  and  is  thoroughly  tested  and  inspect 
fore  sending  out  from  the  factory.  The  stuffing 
are  packed  and  ready  for  immediate  use.  whi 
ccived.  The  medium  pattern  valves  are  guar 
to  stand  a  working  pressure  of  loo  pounds  per 
inch  and  the  extra  heavy  pattern  up  to  300  pour 
square  inch. 

This  valve  is  manufactured  by  the  Lunken 
Co.,  Cincinnati,  Ohio. 


NEV  BOOKS  AND  CATALOGS. 

LARKIN'S  METALLIC  PACKING  is  described  in 
let  issued  by  the  manufacturers,  the  Pennsylvania  E 
&  Railway  Supply  Co.,  of  Pittsburg,  Pa. 

A  BOOKLET  giving  a  very  satisfactory  descriptioi 
Simonds  simple  and  compound  vacuum  systems  of  stea 
ine  was  handed  us  bv  Frank  A.  Simonds,  Grand  Rapid 

DDEDS'  METALLIC  PACKING  is  illu.strated  In 
furnished  by  the  Pioneer  Brass  Works,  430  S.  Penn 
street,  Indianapolis,  Ind. 

"BOILER  HEALTH"  is  the  title  of  a  booklet  whic 
tended  to  describe  the  Barnum  feedwater  heater  and 
which  is  manufactured  bv  J.  N.  Barnum  &  Co.,  Cleve 

THE  ERIE  STAMPING  &  MFG.  CO..  Erie,  Pa. 
facturers  of  oil  cups,  grease  cups,  oil  reservoirs,  nut 
etc.,  have  sent  us  their  catalog. 

THE  MONTHLY  RECORD  of  scientific  literatui 
published  and  kept  in  stock  by  the  D.  VanNo.strand 
Murrav  and  27  Warren  streets.  New  York,  has  been  1 

THE  SATURATING  AIR  SURFACE  COND 
for  exhaust  steam,  which  is  manufactured  and  inst 
the  Atmospheric  Condensation  Co.  of  Kansas  City, 
described  in  a  booklet  which  has  been  sent  us. 

A  FOLDER  describing  the  Dunham  steam  trap.  ' 
?aid  to  be  the  smallest  trap  with  thf  larcest  capacity 
trap  in  the  world,  has  been  received.  This  trap  is  r 
tured  bv  the  C.  A.  Dunham  Co .  Marshalltown,  Ta. 

LEFFEL  ENGINES  AND  BOILERS,  which  ar 
factured  in  sizes  of  from  6  to  40  horsepower,  are  r 
in  Booklet  No.  ?>  which  is  being  distributed  by  the  J 
fcl  &  Co..  Sprinpfield.  O. 

THE  ADVANTAGES  of  the  Reliance  safet>-  w: 
umn  are  set  forth  in  a  circular  that  is  beintr  sent  ou 
Reliance  Gau(?e  Column  Co.,  86  E.  Prospect  street 
land.  O. 

THE  WERDER  graphite  and  oil  nump  for  cvlind 
cation  is  briefly  described  in  a  small  booklet  is'U'^f 
manufacturers,  the  Milwaukee  Metal  Working  C 
waukee.  Wis. 

THE  MILLER  GAS  ENGINE,  which  is  ma-ntfac 
the   Miller   Improved   Gas  Engine   Co..   Spri'iefield. 
very  completely  described  and  illustrated  in  a  catalcn 
us.    This  engine  is  built  in  sizes  from  50  to  2W  horse 

THE  FISHER  steam  pump  governor  which  is  r 
tured  bv  the  Fisher  Governor  Co..  1202  Main  stre 
Marshalltown.  la.,  has  manv  advantages  which  are  < 
in  a  folder  recentlv  received. 

A  NEW  RECEIVER  and  oil  separator  is  being  p 
the  market  by  Walter  J.  McKnight.  70  Rilev  street. 
N.  Y..  and  is  described  in  a  circular  that  has  com< 
attention. 

THE  DE  LAVAL  STEAM  TURBINE  CO.,  Tre 
J.,  have  sent  us  a  copy  of  Bulletin  No.   10  which   < 
the  works  and  product  of  this  companv  and  contains 
of  the  inventor  of  the  turbine.  Dr.  Del^val. 

MILWAITKEE  SEPARATORS,  both  horizontal  : 
tical  types,  are  described  in  a  booklet  issued  bv  the  r 
turers.the  Steam  Appliance  Co..  250  Oregon  stre 
waukee.  Wis.  A  copy  of  this  booklet  will  be  sent  to 
mention  the  Enrineers'  Review. 

THE  LATEST  CATALOG  and  price  list  issued 
Crandall   Packing  Co..   Palmvra.   N.  Y.,  has  been 
This  company  manufacture  diflFerent  types  of  iinprov< 
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.nd  hydraulic  packing  and  will  be  glad  to  send  their 
:o  any  interested  parties. 

)OKSON  improved  steam  trap,  which  is  now  manu- 
nd  sold  by  tlje  D.  T.  Williams  Valve  Co.,  Cincin- 
,  is  described  in  a  twelve-  page  booklet  All  the 
arts  are  illustrated  and  all  description  that  is  neces- 
en. 

jT  of  a  Ball  side  crank,  cross  compound  engine, 
nected  to  an  alternator  has  been  received.  This 
I  heavy  paper  suitable  for  framing  and  one  can  be 
rom  the  Ball  Engine  Co.,  Erie,  Pa.,  by  mention- 
ublication. 

IFE  HYDRAULIC  ENGINE  is  the  subject  of  a 
ued  by  the  Power  Specialty  Co.,  126  Liberty  street, 
:.  It  is  claimed  that  this  engine  will  pump  water 
gh,  can  use  a  fall  from  18  inches  to  50  feet  and  will 
set  high  for  every  foot  of  fall. 
JLUE  BOOK  OF  AIR  COMPRESSORS,"  which 
ly  the  IngersoU-Sergeant  Drill  Co.,  New  York,  is  a 
some  piece  of  printing.  While  it  is  not  large,  a 
factory  description  of  the  different  types  of  com- 
lade  by  this  company  is  given. 
E  CATALOG  No.  3  issued  by  the  I.  &  E.  Green- 
Cincinnati,  O.,  has  been  received.  This  company 
re  several  different  types  of  engines  for  either 
direct  connection.  Also  either  cross  compound  or 
impound. 

KNIFE  HANDLE  screw  wrench  is  described  and 
in  a  folder  recently  received.  It  is  claimed  that 
vrench  is  the  original  screw  wrench.  _  It  is  made  by 
French  Co.,  Worcester,  Mass.  This  is  not  the  only 
ench  they  make,  however,  and  a  description  of  their 
ine  will  be  furnished  to  all  who  inquire. 
^OU  AN  OLD  FOGY?"  is  the  title  of  a  folder 
the  General  Specialty  Co.,  73  Carroll  street,  Buffalo, 
:sides  a  number  of  letters  recommending  this  com- 
er tube  cleaners  and  a  list  of  users,  a  brief  descrip- 

0  given  of  the  Torpedo  fire  tube  boiler  cleaner  and 

1  water  tube  boiler  cleaner. 

Y  HANDSOME  CATALOG  is  No.  180,  describ- 
:haust  fans  manufactured  by  the  American  Blower 
>it,  Mich.  In  the  large  list  of  apparatus  manufac- 
his  company  are  included  all  kinds  of  blowers,  fans, 
apparatus,  heating  and  ventilating  machinery,  dust 
,  steam  traps,  steam  engines,  etc. 

Y  HANDSOME  BOOKLET  has  been  issued  by 
l^ebster  &  Co.,  Camden,  N.  J.,  which  describes  the 
lystem  of  low  pressure  steam  circulation  for  heat- 
■ses.  Included  in  this  book  are  photographs  of 
le  largest  buildings  in  the  country  in  which  this  sys- 
een  installed. 

MERICAN  PULLEY  CO.,  29th  and  Bristol  streets, 
lia.  Pa.,  have  issued  a  book  which  is  entitled  "The 
■  History  and  the  Wlieels  of  Industry."  Consider- 
esting  information  and  many  handsome  cuts  are 
in  this  book  which  will  be  sent  to  any  engineer  upon 
I. 

LLUSTRATED  CATALOG  describing  Weinman 
nps  has  been  sent  us  by  the  Weinman  Machine 
>lumbus,  O.  Besides  steam  pumps  this  company  also 
re  air  compressors,  power  pumps,  deep  well  pump.- 
!s,  combined  pump  and  boiler  outfits,  combined  gas 
id  pumps,  etc. 

/M.  POWELL  CO.,  Cincinnati,  Ohio,  have  issued 
ive  booklet  describing  and  illustrating  Powell's  re- 
Vhite  Star  disk  valves.  Every  detail  is  taken  up 
r.  The  White  Star  check  valve  is  also  described, 
ieveral  different  types  are  shown  in  this  booklet, 
ifacturers  will  be  glad  to  furnish  further  informa- 
y  one  desiring  it. 

~ADMAN  MFG.  CO.,  Pittsburft,  Pa.,  have  sent  us 
describing  their  Acorn  brand  of  aluminum  and  bab- 
This  metal,  which  is  said  to  be  of  higher  price 
of  the  other  kinds  on  tlie  market  is  also  claimed  to 
rior  quality.  This  company  also  manufacture  blow- 
,  gage  cocks,  coke  oven  valves,  feed  water  heaters 
e  and  aluminum  castings. 

AL  DIFFERENT  CIRCULARS  describing  the 
id  stationary  water  ttibe  boilers  and  the  feedwater 
nufactured  by  the  Mosher  Water  Tube  Boiler  Co., 
ay.  New  York,  have  been  received.    The  arrange- 


ment of  tubes  in  type  "A"  boiler  is  somewhat  different  from 
that  of  most  water  tube  boilers  and  gives  the  boiler  a  peculiar 
appearance.  A  full  description  of  this  boiler  is  given  in  the 
circular. 

A  NUMBER  of  advance  circulars  describing  the  different 
tjT>es  of  valves  and  fittings  manufactured  by  the  Crane  Co., 
Chicago,  have  been  received.  Those  particularly  mentioned 
in  these  circulars  are  Crane  combination  back  pressure  and 
exhaust  relief  valves.  Crane  butterfly  hot  water  radiator 
valves,  Crane  automatic  exhaust  relief  valves.  Crane  renew- 
able spring  disk  brass  valves,  globe,  angle  and  cross  pat- 
terns, and  Crane  flange  pipe  joints. 

I.  P.  MORRIS  &  CO.,  Philadelphia,  have  sent  us  a  copy 
of  Bulletin  No.  1,  which  describes  their  different  types  of  tur- 
bine machinery.  It  also  gives  a  complete  description  of  the 
plant  of  the  Niagara  Falls  Power  Co.,  which  is  equipped  en- 
tirely with  turbines  manufactured  by  this  company.  Other 
plants  described  are  those  of  the  Niagara  Falls  Hydraulic 
Power  &  Mfg. Co.,  the  Canadian  &  Niagara  Power  Co.,  the 
Trenton  Falls  plant  of  the  Utica  Gas  &  Electric  Co.  and  the 
plan*  of  the  Shawinigan  Water  &  Power  Co.  It  also  describes 
their  heavy  centrifugal  pumping  machinery. 

A  CATALOG  issued  by  the  Golden-Anderson  Valve 
Specialty  Co.,  200  Pike  street,  Pittsburg,  Pa.,  very  satisfac- 
torily describes  and  illustrates  their  specialties,  among  which 
are  the  Anderson  cushion  nonreturn  valve,  the  Anderson  com- 
bination cushion  nonreturn  valve,  the  Anderson  cushion 
triple  acting  nonreturn  valve,  the  Anderson  patent  pressure 
reducing  valve,  the  Anderson  patent  automatic  and  counter 
balanced  valve,  the  Anderson  patent  automatic  valve  and  water 
column  for  railroad  service,  the  Golden  automatic  tilting  steam 
trap.    . 

A  BOOKLET  describing  the  different  specialties,  among 
which  are  several  kinds  of  packing,  belting,  pump  valves, 
scraping  and  packing  tools,  etc.,  manufactured  and  for  sale 
by  the  Strong  Machinery  &  Supply  Co.,  48  Franklin  street. 
New  York,  has  been  received.  Along  with  this  booklet  is  a 
circular  devoted  to  the  description  of  Strong's  Rivalate  me- 
tallic packing  which  is  said  to  be  steam,  oil,  acid,  gas  and 
ammonia  proof  and  almost  wear  proof._  For  a  further  de- 
scription of  any  of  this  company's  specialties  write  them  at 
the  above  address. 

"AMERICAN  BALL  ENGINES"  is  the  title  of  a  very 
handsome  catalog  issued  by  the  American  Engine  Co.,  Bound 
Brook,  N.  J.  The  first  part  of  this  catalog  is  given  over  to 
the  description  of  the  different  parts  of  the  American  Ball 
engine,  some  of  which  are  common  to  both  the  simple  and 
compound  types.  After  that  the  peculiar  features  of  the 
simple  and  compound  engines  are  separately  considered.  The 
illustrations  are  excellent  and  every  part  is  shown  to  the 
smallest  detail.  Any  engineer  not  familiar  with  the  construc- 
tion of  the  American  Ball  engine  should  obtain  a  copy  of 
this  catalogue  from  the  manufactureVs. 

ALBANY  GREASE,  the  different  purposes  for  which  it 
can  be  used,  directions  for  placing  and  ordering  cups  and 
the  different  kinds  of  cups  furnished  are  incorporated  in  a 
booklet  issued  by  Adam  Cook's  Sons,  313  West  street.  New 
York.  In  order  to  introduce  Albanv  grease  where  it  has 
not  already  been  tried  and  is  known,  the  manufacturers  agree 
to  send  a  sample  of  Albany  erease  and  a  grease  cup  free  so 
that  a  trial  can  be  made.  The  onlv  information  necessary  to 
send  in  requesting  a  sample,  is  pipe  connection  in  bearing, 
depth  of  oil  hole  from  top  of  cap  to  journal.  Also  mention 
the  particular  part  of  machinery  on  which  the  test  is  to 
be  made. 

THE  OHIO  BLOWER  CO.,  Dept.  S-3,  Qeveland,  O.,  have 
issued  a  folder  which  is  intended  to  prove  that  the  Swartwout 
exhaust  head  pives  satisfaction  and  meets  with  the  approval 
of  large  manufacturing  concerns.  On  the  left  hand  page  is 
shown  the  photoiraph  of  an  order  for  four  exhaust  heads 
for  the  National  Tube  Co.,  Pittsburg.  It  is  dated  Jan.  s.  1905. 
On  the  opposite  page  is  the  photograph  of  another  order,  from 
the  same  company,  for  eleven  exhaust  heads.  This  order  is 
dated  July  3.  1905,  nearly  six  months  later.  It  is  reasonable 
to  suppose  that  the  second  order  would  not  have  been  given 
if  the  first  heads  were  not  satisfactory.  The  Ohio  Blower 
Co.  will  be  pleased  to  correspond  with  any  company  requir-' 
ing  an  exhaust  head. 

WE  HAVE  RECENTLY  RECEIVED  from  the  Burt  Mfg. 
Co.,  Akron,  O.,  a  very  handsome  catalog  which  describes  in 
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detail  the  various  oil  filters  and  exhaust  heads  manufactured 
by  this  company.  The  Burt  Mfg.  Co.  claim  to  be  the  largest 
manufacturers  of  oil  filters  in  the  world,  and  their  new  cata- 
log has  been  conceived  and  executed  on  a  scale  which  accords 
with  their  reputation,  as  it  is  said  to  be  the  largest  and  hand- 
somest catalog  of  this  class  of  goods  which  has  ever  been 
issued.  It  illustrates  and  describes  the  Cross,  American  and 
Warden  oil  filters,  the  American  oil  filtering  system,  and  the 
Burt  and  Standard  exhaust  heads.  The  valuable  information 
■which  it  contains  in  reference  to  the  filtering  of  oils  makes 
it  a  valuable  work  of  reference,  worthy  a  place  on  the  desk 
of  anyone  operating  a  power  plant.  It  also  describes  fully 
the  Unit  Type  of  oil  filters,  which  is  used  in  connection  with 
the  American  oil  filtering  system.  Everyone  interested  in 
the  running  of  a  power  plant  is  invited  to  write  the  Burt 
Mfg.  Co.,  228  Main  street,  Akron,  O.,  for  a  copy  of  this 
handsome  publication. 


TRADE  NOTES. 


THE  INGERSOLL-SERGEANT  DRILL  CO.  announce 
that  on  July  31  their  main  offices  were  removed  from  26 
Cortlandt  street,  New  York,  to  11  Broadw^. 

THE  BUSINESS  of  the  Criss-Cross  Tube  Cleaner  Co., 
Clinton,  Mass.,  has  been  purchased  by  Ewd.  F.  Fletcher  & 
Co.  The  cleaners  will  hereafter  be  manufactured  by  them 
under  the  firm  name  of  the  Reversible  Tube  Cleaner  Co., 
at  Worcester,  Mass. 

THE  BURT  Mfg.  Co.,  Akron,  Ohio,  who  make  the  well- 
known  Cross  oil  filters,  have  developed  what  is  probably  the 
largest  export  business  in  this  line  in  tho  world.  They  have  re- 
cently made  a  shipment  of  five  oil  filters  to  their  agency  at 
Helsingfors,  Finland ;  also  3  large  shipments  to  their  repre- 
sentative at  Havana,  Cuba;  also  4  filters  to  customers  at 
Valparaiso,  Chili. 

A.  C.  LIPPINCOTT,  general  manager  of  the  Indicator 
Instruction  Co.,  Newark,  N.  J.,  reports  that  the  vice  presi- 
dent, Mr.  Hollister,  before  returning  from  the  Louisville  con- 
vention, established  a  Chicago  office  at  95  and  97  Washington 
street.  The  company  are  much  gratified  at  the  numerous  in- 
quiries resulting  from  the  exhibit,  which  was  probably  the 
largest  showing  of  indicators  ever  seen.  The  company  have 
just  shipped  2  indicators  to  Japan,  2  to  Hawaii,  3  to  South 
African  and  10  to  Canada. 

WE  LEARN  THAT  the  Lagonda  Mfg.  Co.,  Springfield, 
Ohio,  have  been  so  over  cri^wdec!  with  orders  that  it  was 
necessary  for  them  during  the  month  of  July  to  run  their 
factory  all  night  most  of  the  time,  employing  two  «ets  of  men 
for  operating  machines  and  doing  bench  work.  This,  follow- 
ing a  recent  addition  to  their  factory,  certainly  looks  very 
favorable  for  the  Lagonda  Mfg.  Co.  They  make  Weinland 
tube  cleaners,  Lagonda  tube  cutters,  damper  regulators,  and 
reseating  machines  and  make  a  specialty  of  contract  work 
in  cleaning  boilers. 

A  NEW  COMPANY  has  been  organized  and  incorporated 
under  the  laws  of  the  state  of  Illinois  for  the  purpose  of  doing 
a  power  plant  and  factory  equipment  biisiness  in  addition  to 
a  general  jobbing  of  mill,  factory  and  railroad  supplies;  pack- 
ings of  all  descriptions,  small  tools  and  hardware  specialties 
for  the  engineer,  mechanic  and  carpenter.  This  company  are 
called  the  Calumet  Supply  Co.,  and  are  located  at  411-413 
Dearborn  street,  Chicago.  The  active  members  of  the  com- 
pany are  J.  S.  Ward,  president  and  general  manager,  and 
Frank  M.  Gilmore,  vice  president.  These  men  have  been 
identified  with  this  field  for  a  number  of  years  and  enjoy  a 
large  acquaintance  with  the  trade.  We  bespeak  for  the  new 
company  a  successful  career. 


OBITUARY. 

Mr.  Frederick  -Schuchman,  president  and  general  manager 
of  the  Homestead  Valve  Mfg.  Co.,  died  at  his  home  at  Home- 
stead, Pa.,  Tuesday,  July  25,  1905. 


SALESMAN  WANTED. 

Traveling  among  engineers  to  sell  France  metallic  and 
fibrous  packings.  Good  inducements  in  unoccupied  territory. 
Address  France  Packing  Co.,  Tacony,  Philadelphia,  Pa. 


ENGINEERS'  LICENSE — Engineers,  electricians,  firemen 
and  machinists  send  for  52  page  pamphlet,  describing  Spang- 
enberg's  Steam  &  Electrical  Engineering,  just  out;  best  book 
ever  published,  sent  FREE.  Geo.  A.  Zeller  Book  Co.  No. 
26  S.  4th  St.,  St.  Louis,  Mo. 


The  Relief  Valve. 

"What  is  the  secret  of  success?"  asked  the  Sphinx. 
"Push,"  said  the  Button. 
"Never  be  led,"  said  the  Pencil. 
"Take  pains,"  said  the  Window. 
"Always  keep  cool,"  said  the  Ice. 
"Be  up  to  date,"  said  the  Calendar. 
"Never  lose  your  head,"  said  the  Beer. 
"Make  light  of  everything,"  said  the  Fire. 
"Do  a  driving  business,"  said  the  Hammer. 
"Aspire  to  greater  things,"  said  the  Nutmeg. 
"Be  sharp  in  all  your  dealings,"  said  the  knife. 
"Find  a  good  thing  and  stick  to  it,"  said  the  Qn« 
"Do  the  work  you  are  sooted  for,"  said  the  Chii 


"I've   been    spending   the   summer   at   a   waterin 
"Why,  Harry  told  me  you  were  on  a  farm."     "Y 
was  a  dairy  farm."  , 


He — "There  is  one  woman  in  _  the  world  who  e 
me  for  rendering  her  happy  for  life." 
She — "Why,  I  didn't  know  you  were  married." 
He — "I'm  not;  I  broke  the  engtagement" 


"My   dear,"   said   Mrs.    Henpeck,   "I'm    positive 
George  is  thinking  seriously  of  matrimony. 

"Well,  I  only  hope  so,'  returned   Henpeck,  wit! 
spirit     "I  wouldn't  want  any  boy  of  mine  to  be 
tunate  as  to  regard  it  as  a  joke." 


A  Scottish  beadle  one  day  led  the  manse  housem 
churchyard,  and  pointing  with  his  finger,  stamme 
folk  are  buried  there,  Jennie.  Wad  ye  like  to  be  bui 
too?"    It  was  his  way  of  popping  the  question. 


An  old  Scottish  farmer,  being  elected  a  memb 
local  school  board,  visited  the  school,  and  tested  t 
gence  of  the  class  by  his  questions.    The  first  inq 

"Noo,  boys,  can  onj;  o'  you  tell  me  what  naethini 

After  a  moment's  silence  a  small  boy  in  a  back 
and  replied: 

"It's  wha  ye  gie  me  t'other  day  for  haudin'  yer 
Exchange. 


The  son  of  a  certain  German  farmer  found,  in  get 
for  mill,  that  the  sack  of  grain  would  ride  just  as  w 
horse's  back  by  dividing  the  load  as  by  putting  a  si 
one  side  anJ  the  grain  on  the  other.  So  he  called  h 
attention  to  the  improvement.  But  this  improveme 
innovation,  and  his  father  said :  "Hans,  your  vater 
grandvater  and  wour  greatgrandvater  vent  to  mil 
shtone  in  der  sack,  und  vat  vas  good  enough  fo 
good  enough  for  you.     Put  back  dot  shtone." — Ex 


The  other  day  a  well-known  counsel  examining  th 
in  a  breach  of  promise  case  inquired  of  her :  "Wi 
fendant's  air  when  he  promised  to  marry  you  perfect 
or  one  of  levity  and  jocularity?" 

The  complainant  replied:  "If  you  please,  sir,  i 
ruffled  with  him  running  his  hands  through  it." 

"You  misapprehend  my  meaning,"  said  the  couns 
the  promise  made  in  utter  sincerity?" 

"No,  sir ;  it  was  made  in  the  wash-house,"  replied 
tiff,  amid  roars  of  laughter. 


Wilson:    "Here's  a  problem  for  you,  old  man. 
was  tied   to   a  rope  6  feet  long;   18  feet   away   t 
a  bundle  of  hay,  and  the  donkey  wanted  to  get  t< 
How  did  he  manage  it?" 

Sharp:    "Oh,  I've  heard  that  one  before.    You  w 
say,  T  give  it  up,'  and  you'll  say,  'So  did  the  othei 

Wilson:    "Not  at  all." 

Sharp:    "Then  how  did  he  do  it?" 

Wilson :    "Just  walked  up  to  the  hay  and  ate  it." 

Sharp:    "But  you  said  he  was  tied  to  a  rope  6  f 

Wilson :    "So  he  was.    But  prou  see  the  rope  was: 
anything.    Quite  simple,  isn't  it?" 
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THE  C.  &  G.  COOPER  CO. 

MT.  VERNON.  OHIO. 

BUILDERS  OF 

Cooper  Corliss  Engines 

ALL  TYPES  AND  SIZES. 

COMPLETE  STEAM  PLANTS  A  SPECIALTY. 

NKW  YOKK.  HJO  Bowliiiif  C.mn  Hldg  ;  BOSTON,  411  Weld  Bldg  ;  PHIL- 
ADELPHIA. HM  Drcxel  Bldu.;  ATLANTA.  J15  Kmpire  Bldz.i  NEW  OR- 
1.EAN.S.  2i:-:31   Cravier  SI  :  CIIAKLOTTK,  N.  C.  O.  A.   Robliins. 


Model  Automatic  (Stoker)  Furnace 


Patented  in  1903. 


>'^  f  10  to  15  per  cent  better  economy 

f   Xf  V^^     15  to  25  per  cent  greater  capacity 


than  any  other  type. 


•^f  autotnatically  and   wastes  less   fuel 

t      I  ^>l.t1 5»     '"  '^'  °?^'.  '''*"  *"^  other,  whether 


mechanical  or  hand  fired. 


Write  for  Illustrated  Circular  B. 

Model  StoKer  Company 


DAYTON.     OHIO 


LUBRON  PACKINGS 

are  specially  treated  with 
(tkadb) 

LUBRON. 

(mauk) 

Tney  outwear  and  outlast  all  others  and  are  self  lubri- 
cating. If  your  packings  give  >ou  trouble  send  us  an 
order.  If  your  packings  work  all  right  try  ours  once, 
they  will  work  better.  The  only  fault  we  find  with  our 
goods  is  that  they  wear  too  long. 

The  Lubron  Mfg.  Co. 

88  Broad  Street, 
D.pt-«.  BOSTON   MASS. 


KEEP  YOUR  FEED  PIPE  CLEAR 
OF  LEAVES,  STICKS,  FISH,  ETC, 
BY   USING 

An  Automatic  Self- 
Cleaning  Foot  Valve 

WE     KNOW     WHAT     THIS 

VALVE  OAN  OO  AND  WILL 

OUARANTEE      RESULTS. 

You  cnn  clean  it  quickly  and  thO'Ough- 

ly  without  leaving  tho  engtn«  room* 

No  plant  taking  its  boiler  foodwata^ 
from  B  river,  lake  or  pond  c»n  afford  to  be 
without  thU  valve. 

SEND  FOR  CIRCULARS  AND  PRICE   LIST. 

L.  &  D.  FOOT  VALVE  CO. 


353  S.  Froot  Stmt 


GRAND  RAPIDS.  MICH. 


DIR.TY  B0ILI:R.S    and   CORRODED 
TUBES  are  not  neceasarsr. 

INTERNATIONAL 
Boiler  Compound 

wilt  keep  the  tubes  and  shell  clean.    If 

you   doubt  it,   send  for  a    trial    order. 

We  haoe  a  special  proposition  for  en* 

gineers.    Write  for  it. 

International  Boiler  Compound   Co. 

47   Market  S(r«at,  CHICAGO.  II^L,. 
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THE  LAST  CHANCE 

to  take  water  out  of  Live  Steam  is  at 
the  throttle.  We  make  several  stylesof 

AUSTIN 

Steam  Separators 

designed   to    he   installed  as   shown 
alx>ve,  giring 

Three  Great  Advantages 


DRY  STEAM  -  Increased 
cllii-ienry  in  theciijjine.  Over 
99.5%  dry  steam  proven  by 
test. 

STC AM  storage:— Kx- 

trii  Hteam  instantly  available 
(or  sudden  increases  of  load. 
In  many  plants  the  use  of  a 
steam. separator  that  also  acts 
as  an  accumulator  is  invaluable. 

ENGINE  INSURANCE- 

A  lar>;e  .\uslin  receiver  separa- 
tor properly  drained — for  this 
pur|j»>se  use  a  good  steam  trap — 
j{ive»  absolute  protection 
against  water  enterin)^  the  en- 
({ine  cylinder  either  in  large  or 
siiwll  amounts. 


Hiir.    H"  Vcrticn 


I''ijfare<l  in  any  of  these  three  ways  an  Austin  Separ.-i- 
trir  canis  steady  dividends  on  its  cost.  And  we  let  you 
prove  it  to  your  own  satisfaction  before  a  cent  of  money 
chan>;es  hands.  Catalogue  illustrates  and  details 
the  complete  Austin  line  of  separators  for  live  or  exhaust 
steam.     SJiA/)  J- OK  IT. 

Austin  Separator  Co. 

90  Woodbridge  St.,         Dttrolt,  Mich.,  U.  S.  Jt. 


The  Reliance  Steam  Tn 

PERFORINS  ITS  DUTY  ALL  THE  TIME. 


it 


VMien  it  ocmes  to  yoa  it  is  fi 

ready. 

Connect  it  up,  set  it  at  work  aa 
^et  it.  It  needs  00  attention,  no  ti 
ing,  00  fussing  with  There's  oo 
about  it  to  get  "out  of  whack"  1 
will  last  practically  forever.  ^ 


Yoa  misht  t>c  inteivstnl  in  the  cat&]ociie. 

The   Reliance  Gauge   Column 

86  E.   Prospect  Stre«t, 
CLEVELAND.  OHIO 


f1 

1 


^ 


Steam  Traps  Save  C( 


^-JL. 


RETCRN  STEAM  TRAP 


This  cniiinany 
Slram  Traps  t'or  all 
Rctura  Steam  Ttap* 
taniiov  the  water  w  c 
ation  back  into  the  be 
der  pic&iuie.  withoot 
of  a  pump,  and  noi 
steam  trap*  (ordiacliaii 
water  luto  a  tank  ee 
pbere  and  preveatinc 
CJip«  of  stram  from  the 

SKNO  KOaCATAIXlCO 

The  Albany  Sfean  Ti 

Albany.  N.  Y,  U.  < 

Establtshnl  1871 

Fred'V  Townaend,  Pi« 

Jas.  U.  Bteaauwif 


r 


The  Standard  Steam  Trap  of  Ame 

ISTHB 


ANDERS  O 


MANUFACTURED  BY 


THE  V.  D.  ANDERSON  CO 


CLEVELAND,  OHIO. 
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orthWins'l 

bidcn  Tilting  StcamTrap 

ren  lu  menu.  Made  for  liich  or  low  prenurr.  It  U  the 
irU  trap  of  its  kind  on  ih'?  market.  No  flnan.  no  valvrc  iosicle 
B  to  get  out  of  order.    Poiiiive  »rn1  durable. 


AND 
THE 


t  wish  to csll  BpecJal  Bttentioa  to  the  And»-r«f>n  Nnii-R^tiirti 
^description  of  which  will  be  found  in  our  cataloK    Send  for  ii. 

Jolden'Anderson  Valve  Specialty  Co. 

?IKE  ST.  PirrSBURQ,  PA. 


This  brings  it  home 


TIGHT    CHAIN 

like  a  tight  belt ;  hard 

work,  high  friction  and 

lost  power. 


LOOSE    CHAIN 

like  a  loose  belt  with 

Cling-Surface ;  easy,  cool 

bearings,  relief  at  all 
points,   no  lost  power. 


Turn  your  bicycle  up- 
side down,  tigliten  the 
chain  and  revolve  wheel 
by  hand. 

Next  loosen  the  chain 
and  do  it  ag;ain. 

You  know  the  great 
difference. 

It  is  exactly  the  same 
with  evei?  tight  belt  you 
run.  You  were  the  en- 
gine and  you  can  see  the 
drag  you  put  on  your 
real  engine  from  tight 
belts. 

Cling-Surface  lets  all 
belts  run  easy,  carry  full- 
est loads,  preserves  them 
and  saves  oil,  babbit, 
belts,  power,  fuel,  time 
and  labor. 

We  guarantee  it. 

First  order  sent  subject 
to  trial.     Send  for  one. 

Qingf  -  Surface   Gj 

JS4-160  Virginia  St 

Buffalo  NY 

Branches  in  Chief    Qtles. 


y>'' 


« 


Af^ 


/f": 


"^OvLi 


^TEAM  PIPES  THAT 
.5PATTER  ROOFS 


Docs  this  suggest  a.  condition  that  exists  in  yotir  own  plant?  A 
constant  drizzle  of  oil  and  water  from  the  exhaust  pipe.  Decay  of 
roof.  Spattered  walk  Wet  sidewalks.  Annoyance  to  passersby  and 
injury  to  their  clothes. 

A  Wright  "CYCLONE*'  Exhaust  Head 
Would  Stop  All  Thisl 

The  "CYCLONE"  is  a  perfectly  proportioned 
head.  Elxfremely  heavy  and  durable,  and  made 
to  last  for  years.  It  cannot  cause  back  pressure, 
all  steam  passages  being  ample,  giving  a  full,  free 
course  to  the  steam,  which  issues  light  and  dry 
and  without  noise. 
Don't  buy  an  exhaust  head  imtil  you  have  studied  the  construction  details  of  the 
WRIGHT  "CYCLONE"     Send  for  leaflet. 


WRIGHT  MANUFACTURING  CO. 


Woodbridge  St. 


DETROIT.  MICH.,  U.  S.  A. 


I 


A 


so 


ENGINEERS'  REVIEW 


September, 


A  16.TNCH 

Swartwoiit  Cast  Iron  E:xJ]au 

Head 

on  the  16-story  office  building  of  the 
Columbus  Savings  and  Trust  Company. 
Columbus,  Ohio. 

The  Ohio  Blower  Co.. 

Cleveland,  Ohio. 
Gentlemen:  Your  inquiry  of  recent  dale  at 
hand.  In  leply  I  am  pleaded  to  «ay  that  we 
have  had  one  of  your  16-inch  "Swart wout" 
cast  iron  exhaust  headi  in  use  on  the  Columbui 
Savings  &  Trim  twelve  iloiy  office  building  tince 
ttic  boilen  were  fired  and  the  same  is  giving  en- 
tire satiaiaction.  Yours  very  respectfully, 

F.  L.  PACKAi«). 


The     Swartwouti 

Vertical  Steam 

Separator 

Simple  and  efficient,  yet  moderate  in  price.      Guaranteed  to  be  perfectly  satisfactory. 

The  Ohio  Blower  Company, 


Cleveland, 


Sole  Manufacturers, 
Drpl.   S-3 


HAWKINS' 


■TO  READERS  OF  ENaiNEERS'  REVIEW' 


TliU  library   is  intended  for  Engineers  and  assistants    who    may    dcbire    l<»    i.l.t 
knuwEedge  of  the  principles  and   practice«  of  modern   Mcam   EngincennK  anii    E\, 
wurkB  arc  now  accepted  as  itandard  and  are  the   must   helpful   books   imbtisheij    ;i> 
helps  for  bu&y  men.     OmvcnienC  in  Rife  and  fully  illustrated,  handsomely  hound  ami   are 
on  one  dollar  monthly  payments  to  responsible  parties. 

Some  of  the  subjects  treated  are  explanations    and    the   mathematics   of   enKineeruig 
amples.  mcasuration.  algebra,  firing  of  boilers,  boiler    repairs,    pump    management,    sie« 
f)luinbtng,    steam    eni^ine   running,   and  construction,     valve    setting,     taking     iridic at«>r 
piTieers'   examinations    (with   riue^ttions   and   answers),    dynamo    and    motiT    nititiagemcfl- 
struclions    fur   operating  an  electrical   plant,   and   instruction   in   self  help  mechanical    4? 

$t  MONTHLY  PAYMENTS  i 


The  books  arc  sold  on  easy  payments;  the  set.  seven   volumes,   price   *12,00,    wiM    he 

press  prepaid,  tu  any  address  on  receipt  of  91.00.  and  agreement  to  pay  balance  in  moniti 
sialnicntK  of  $1.00.  Each  volume  is  complete  in  itself;  one,  two.  three,  four  or  five  books  ( 
scries  will  be  sent  on  the  same  easy  terms,  that  is.  one  dullar  with  order  and  remainiicr  ^ 
purchase  money  $1.00  monthly.  Cotnplete  de!*criplion  of  books  sent  free  on  rcijucst. 
i^^^M^  CUT  OUT  AND  MAIL  TT  1  T 


(tn.)f  accept  yotir  offer  to  supply   me  with   ff.'tU'KrKS'  ENGINEERS'   LIBRARY    (ten 

umex)  for  $ii.     Enclosed  And  $t  as  part  payment;  the  balance  I  promise  to  remit  in  $r 

itisiaihncntA. 

You  are  at  liberty  to  consult  the  person  named 

helouf  as  to  my   reputation  for  keeping  hnsi- 

nets  promises. 

Name , ...,,..... 

■Address 


Name 

Occupation . 


Address. 


Send  Postal  for  Engineers'  Catalog*        THEO.  AUDEL  &  COMPANY,  PUBLISHERS. 


63  Fifth  Avenue,  New 


Starrett  Speed  Indicator  No.  104 

Price,  Postpaid,  $1.00 

ThU  Indicator  mar 
be  niD  at  hicheit  spMd 
>  rcqoifcd,  without  heat- 
ins.  The  workinK 
parUareencascd.  Dial 
has  two  rowsof  fi^ires, 
readinc cither  rietit  or 
left  aa  shaft  may  run. 
Steel  pointed  spindle 
with  rubber  tips  for 
both  pointed  and  cen- 
tered ahafts.  The  O 
mark  mar  be  Instantly  aet  at  the  atartinc  poinL 

Send  for  free  CatalOKue  No.  171  of  Floe  Tools. 
Tie  U  S.  Starr«tt  Co.,  Athol  Mam.,  U.  S.  A, 


Joseph  Dixon  Crucible  Co. 


A  VALUAl 
CATALOG 

"Graphite 
Lubricanl 

FREE  an 
REQUEST 

EVERY  ENCtN] 
SHOULD  HAV4 
FOR      RBFERI 

Jeaeyaty,  P 
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Keep  Tabs 
on  your 
Oil  Bills 


We  can  sell   you   an 
01    oil   filter    that    will   save 
four  times  its  cost  every 
year. 

An  Acme  Oil 
Filter 

and  will  send  it  to  you  on 


Days'  Trial 

Bve  up.     If  it  does  not   filter  more 
and  do  it  better  than  any  other  filter 
the  same  capacity,  don't  keep  it,  send 
at  our  expense. 


bck. 


alter  L.  Flower  Filter  Co. 


1 0 1  I    Chemical  Building, 
ST.  LOUIS,  MO. 


We  adapt  oils  scientifically  for  the 
purpose  for  which  they  are  to  be  used. 

Producing  satisfactory  cylinder  lub- 
ricants involves  many  factors,  which  we 
have  carefully  studied. 

Oils  possessing  the  cohesiveness  to 
resist  the  volatilizing  effect  of  high 
temperature  in  the  high-pressure  cylin- 
der of  a  compound  engine,  would  be  un- 
satisfactory in  the  low-pressure  cylinder, 
with  its  low  temperature,  slow  motion 
and  great  weight  of  parts. 

We  offer  a  most  liberal  proposition, 
enabling  any  engineer  running  a  com- 
pound engine  to  try  Harris  Hi^  Pres- 
sure Valve  Oil  for  the  high  pressure 
and  Harris  Low  Pressure  Valve  Oil 
for  the  low  pressure  side.  For  simple 
engines  try  A.  W.  H.  Valve  Oil  for  in- 
ternal and  A.  W.  H.  Engine  Oil  for  ex- 
ternal working  parts. 


A.W.  Harris  OU  Co. 

South  Water  Street, 
PROVIDENCE, 


R.  I. 


TATUM  &  BOWEN.  36  Freemonl  St.  San  FranciKo. 
Pacific  Coait  Agents. 
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VACUUM  OILS 


Arc  known  and  used  in  every  comer  of  the  globe  where  machinery  runs.  Thqr 
arc  the  standards  of  value  throughout  the  whole  world.  They  lubricate  most  on 
every  kind  of  machinery ;  not  the  same  oil  for  all  machines,  but  the  right  oil  fi 
each  class. 

VACUUM  OILS 


Arc  made  to  fit  every  condition.  That  is  why  they  are  used  wherever  machinery 
is  in  operation.  Admiral  Dewey's  fleet  used  them  at  the  Battle  of  Manilla.  The 
best  users  everywhere  will  have  no  others  when  they  know  their  value. 

VACUUM   OILS 


Are  made  at  Rochester  and  Olean,  N.  Y.,  and  distributed  throughout  the  worl 
from  local  branches.  Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses,  and  at  home  they  are  sold  in  every  city*  The 
reason 


VACUUM   OILS 


4 


Are  everywhere  used  is — they  lubricate  most  They  reduce  friction  to  the  l&nll 
and  save  power.  They  are  always  uniform  and  can  always  be  depended  upon. 
They  do  their  work  better  than  all  others,  and  cheaper,  too,  when  the  work  doac_ 
is  figured.    Other  oils  may  sell  for  less  by  the  gallon,  but 

VACUUM   OILS 


Cost  the  least  by  the  day  or  month. 


VACUUM  OIL  COMPANY,  Rochester,  R  ¥• 
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j)lex  Indicator 

:  as  it  Goes  to  Students 

d,  oak  case,  cock  and  spring  guaran- 

e,  and  finished  and  plated  as  carefully 
.CiOouttits;  (wheel  not  included,  but  is 
remium  for  a  little  work.) 

dicator  Instruction  Co. 

J  this  instrument    with     their 
rse,  free  of  any  further  expense 

commences  at  the  bottom,  and  carries 
forward  to  the  top  and  tells  him  the 
herefores  by  means  of  simple  weekly 
sere  is  a  lot  in  this  course  wliicli  has 
e  been   printed.     See   prospectus    for 


Are  You 
The  Man? 


who  has,  for  several  months  back,  felt  like  writing  for 
a  prospectus  of  our  Course  of  Indicator  Instruction, 
with  a  fine  Indicator  included,  but  who  has  not  done  so? 
Have  you  talked  to  yourself  about  like  this? — "I  can't 
believe  that  this  concern  can  give  an  Indicator  on  this 
plan,  without  any  strings  to  it,  and,  if  they  do,  it  is 
doubtless  a  cheap,  flimsy  affair,  just  good  enough  to  take 
a  few  imitation  diagrams,  and  then  the  'top  shelf.'  I 
don't  believe  there  is  anything  in  the  coarse  that  I  won't 
find  in  my  $1 .00  indicator  book,  'How  to  learn  all  about 
the  indicator  in  thirty  minutes,'  etc.,  etc."  IF  YOU 
ARE  THE  MAN  who  has  been  talking  in  this  way, 
you  have  been  losing  a  good  thing,  for,  while  yt)u  have 
slumbered,  we  have  been  enrolling  students  from  every 
State  in  the  Union,  and  in  Canada,  Mexico,  Hawaii, 
West  Indies,  South  Africa  and  India,  and  have  been 
sending  out  those  fine  Simplex  Indicators,  sometimes 
twenty  in  one  day.  If  you  don't  believe  it,  write  to 
Wells-Fargo  Express  Company  manager,  of  Newark, 
and  see  what  he  says.  Every  student  is  delighted. 
Student  Maage,  of  Hawaii,  writes  that  he  has  carefully 
compared  it  with  a  $55.00  instrument  owned  by  his  com- 
pany, and  likes  the  Simplex  much  better.  What  is 
more,  we  can  refer  you  to  a  thousand  other  engineers, 
which  ought  to  convince  you. 

Do  you  think  you  would  wish  to  sell  this  knowledge, 
and  indicator,  for  three  times  what  we  charge,  after  you 
graduate,  and  get  one  of  our  fine  diplomas?  We  think 
not!  At  any  rate,  it  only  costs  you  a  couple  of  pennies 
to  mail  this  coupon,  and  if  what  we  send  you  is  not  worth 
the  money,  we  will  send  it  back  at  once.  This  is  a  per- 
fectly "square  deal"  all  the  way  through,  and  we  want 
YOU  in  the  class  this  fall.  "1.  I.  C."  buttons  are  now 
worn  all  around  the  world,  so  you  will  be  in  good  com- 
pany. 

If  you  will  agree  to  devote  19  hours'  faithful  work  to 
our  cause  before  October  10th,  we  will  tell  you  how 
vou  can  earn  a  Fl NE  PL ANI M ETER ,  and  some  MONEY, 
if  Interested,  tear  this  off  with  coupon. 

TEAR  OFF  ALONQ  DOTTED  LINE  AND  MAIL  TODAY. 


ied  Representatives 

D.  In  planning  for  our  "Fall  Com- 
e  will  need  a  few  hustling  sales- 
can  "do  business."  If  you  can 
te  your  ability,  and  prove  your 
tation,  we  can  probably  talk  a  money 
iroposition  to  you.  Anyone  who 
this  course  wuuld  probably  have 
lling  gold   dollars   for  58  cts. 


«8t  improvements  in  Indicators.  Re- 
eels  and  Planlmeters   may    be   had 

t  Steam  Specialty  &  Supply  Go. 

EWARK,  NEW  JERSEY. 
ICC  !     "  New  Catalog." 


A.  C.  LIPPINCOTT.  G«n.l  M«t..  DATE — 

Newark.  N.  J. 
De«r  Sii — Without  any  further  obligation  on  my  pari,  piraae  aend  mt  foil  partlcnlan 
of  everytbinson  thlapase.    I  will  conaider  enrolling  atmuL.     

oayinvt. ._ down  and  t  j— ..— ..per  month. 

WRITB  PLAINLY. 

NAMB CITY 

COUNTY STATE 

BO.\  NO  (Rng.  Re».l 
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Read  these  Letters,  Mr.  Engineer,  they  are  from  a  Concern  whid 
Claimed  their  Boiler  Tubes  were  Free  from  Scale. 


Brunswick,  Mc,  Feb.  3,  1905. 
Wm.  B.  Pierce  Co. 

Dear  Sirs: — Your  favor  of  the  31st  at  hand  and  contents 
duly  noted.  We  do  not  have  any  scale  on  our  tubes  and  1  do 
not'  sec  how  your  cleaner  could  help  us  very  much,  but  1  would 
like  a  little  further  information  on  the  subject  and  await  your 
reply,  PEJEPSCOT  P.\PER  CO.. 

F.  C.  Whitchouse,  Treas. 


that  it  will  not  give  us  any  benefit  Hiit  qW\tr  ritt' 
that  there  would  be  no  particular  !<•- 
PEJEPSCOT  ' 


a  ^ 


Wm. 


Brunswick,  Me.,  Feb.  13,  1905. 
B.  Pierce  Co. 

Dear  Sirs : — Your  favor  of  the  7th  is  at  hand  and  con- 
tents duly  noted.  You  may  send  us  one  of  your  cleaners  ^'/i 
inch  tube,  on  the  conditions  as  stated  in  your  letter  and  we  will 
give  it  a  trial.    As  stated  in  our  last  letter,  we  have  the  feeling 


Brunswick,  Mc  . . 

Wm.  B.  Pierce  Co. 

Dear    Sirs: — Wc    received    the   Tube    Oeane? 
Pejepscot  mill,  invoiced  by  you  on  the   15th  ult. 
much  better  work  than  we  anticipated.     We  have 
give  you  an  order  for  another  unc,  3;.^   inch  tube>,  v 
the  one  sent  to  our   Pejepscot  mill.     Please   fonnarl 
address.  Li.sbon  Falls,  at  vour  earliest  c-"  inJ 

LISBON  FALLS  Fl; 

F.  C-  \\  iiiiciiouse,  T:m. 


Por  Water-Tube  Boiler*. 

Now,  Mr.  Engineer,  possibly  the  conditions  are  the  same 
with  you. 

You  believe  you  have  no  scale  and  "the  cleaner  will  not 
help  you  very  much."  but  isn't  it  worth  the  trial  to  see  if 
there  is  not  scale  on  your  tubes  when  the  trial  costs  you 
nothing? 

No  matter  what  device  you  may  be  using,  we  will  loan 
you  a  cleaner  for  trial. 

U.se  it  on  a  return  tubular  or  a  water  tube  boiler,  and  you 
will  probably  be  as  much  surprised  as  was  the  writer  of  the 
three  letters  above. 


For  Reluro  Tuhular  Boilers. 

Don't  hesitate  to  except  this  trial   offer.     It  docstA  < 
gate  you  to  make  a  purchase  and  you  can  retnm  the  ( 
after  trial  if  you  so  desire.  , 

The  Dean  Boiler  Tube  Cleaner  illustrated  at 
described  in  a  book  which  we  issue,  entitled   "1 
Economy."     We   shall   be  pleased  to  send   this  boc4; 
without  cost.     Write  for  it  today. 

In   sending  trial   order  for   the  cleaner   do   not 
sending  us  the  size  of  vour  boiler  tubes. 

WM    B.  PIERCE  CO. 
32s  Washington   St.,    Buffalo    V 


Glassitled  Indei  lor  Buirers. 

For  addresMrf*  of  luanufacturers  refer 
lo  the  AltJhiibelic.il  Index  on  naifc  49 
which  gives  ihe  panes  on  which  the 
■dverliaemeuts  appear. 

Air  Compreston 

Quincy    Engine    \\'k» 
Snidcr-HugTica    Co. 

Air   Compressors,   Oasoline 

Columbus    Machine    Co. 
Alarms,  Hleh  and  Lovr 
Water 

Crane   Co. 
Lunkenheimer  Co. 
Penberthy    Injector  Co. 
Pittsburg  Cage  &  Supply  Co. 
Reliance  r.augr  Column  Co. 
Wright    Mfg.    Co. 

Arob  Plates,  Boiler 

Lamprey  Co. 
Antomobile    Fittings 

Lunkenheimer  Co. 

Belt   Dressing   and   FllllnK 

Cling-Surface   Co. 

Dixon  Crucible  Co.,  Jos. 

Belting 

Chicago   Rawhide  Mfg.  Co. 

Prance  Packing  Co. 

Peerless    Rubber    Mfg.   Co. 

Quaker  City   Rubber  Co. 

Bloirers 

Ohio  Blower  Co. 

Snidcr-llughes  Co. 

Boiler  Componnd  Feeders 

International    lioiler   Compound  Co. 

Boilers 

Aultman  &  Taylor  Mch.  Co. 

Cooper  Co.j  C.  &  G. 

Harrison  Safety   Boiler  Works. 

Holyoke   Steam    Boiler   Works. 

Boiler  Tnbe  Cleaners, 

Mechanical 
Bushncll  &  Co.,  John  S. 
General   Specially  Co. 
Lagonda   Mfg.   Co. 
Maurer,  Labadie  k  Co. 
Pierce  Co.,  Wm.  B. 


Books 

Audel  ft  Co.,  Theo. 
Engineers'  Review  Co. 

BorinfE   Machines,    Electric 

McCrea  &  Co.,  Jas. 

Brass    Founders 

WiUiami  Valve  Co..  D.  T. 

Calipers 

Starrcit  Co.,  L.  S. 

Caatinps,    Brass 

Pittsburg  Gage  &  Supply  Co. 

Chemicals 

Lord  Co.,  Geo.  W. 

Clamps,  ±*lpe 

McCrea  &  Co.,  Jas. 

Clamps,   Steam  Joint 

McCrea  &  Co.,  Jas. 

Cocks 

Lunkenheimer  Co. 

Penberthy  Injector  Co. 

Piilshurg  Gage  ft  Supply  Co. 

Powell   Co.,  Wm. 

Reliance  Gauge  Column  Co. 

Cocks,  Gas 

Pittsburg  Gage  ft  Supply  Co. 

Coils   and   Bends,   Iron, 

Brass   or   Copper   Pipe 
National  Pipe  Bending  Co. 
Commutator    LiubricantB, 

Graphite 
Dixon  Crucible  Co.,  Jos. 
Compounds,    Boiler 
International   Boiler   Compound  Co. 
Lord  Co.,  Ceo.  W. 
Compounds.    Car    Axle 
Lubron  Mfg.  Co. 
Compounds,  Graphite  Pipe 

Joint 
Dixon  Crucible  Co.,  Jos. 
Compounds.    I<uorieatlnK 
Keystone  Lubricating  Co. 
Condensers 
Snider-Hughes  Co. 
Stewart  Heater  Co. 
Wheeler  Condenser  ft  Eng.  Co. 
Cooling  Toilers 
Wheeler  Condenser  ft  Eng.  Co. 
Counter    shafts 
Myers  ft  Br«.,  F.  E. 


Cutters,    Gasket   and 
Washer 

McCrea  ft  Co.,  Jas. 
Cutters,  Tube 
Lagonda  Mfg.  Co. 
Cylinders,  Artesian  Well 
Myers  ft  Bro.,   F.   E. 
Cylinders,  Irrigation 
Myers  &   Bro.,   F.    U. 
Dividers 
Starrctt  Co..  L.  S. 

Disks.  Rubber 

Pcerles.?    Rubber    Mfg.    Co. 

Dry  Kilns 

Ohio   Blower  Co. 
Dust  Collectors 

Ohio   Blower  Co. 
Dynamo  and  Motor 
Brushes,  Graphite 

Dixon   Crucible   Co.,  jos. 

Ejectors 

American  Injector  Co. 

Chicago  Injector   Co. 

Penberthy  Injector  Co. 

Engines,  Blowing 

Buckeye  Engine  Co. 

Engines,  Gas  and  Gasoline 

Buckcve  Engine  Co. 

Columbus   Machine  Co. 

Engines.  Gasoline  Hoisting 

Columbus  Machine  Co. 

Engines,  Hoisting 

Quincy   Engine  Wks, 

Engines,  Steam 

American    Engine    Co. 

Bates   Machine  Co. 

Buckeye  Engine  Co. 

Cooper  Co..  C.  ft  G. 

Ohio  Blower  Co. 

Quincy   Engine  Works. 

Reeves  Engine  Co. 

Russell  Engine  Co. 

Exhaust  Heads 

Burt  Mfg.  Co. 

Flower   Filter  Co.,  Waller  U 

Ohio    Blower    Co. 

Pittsburg  Cage  ft  Supply  Co. 

Rolienson  &  Sons,  Jas.  L. 

Wright   Mfg.   Co. 

Fertiliser  Dryers 

Anderson  Co.,  V.  D. 


4 


Filters,  Oil 

Bu-  Mfe.   Co. 

Flower   Filter  Co.,   Walter  L 
Lippincott   Steam    Spec  ft  S^  ' 
Maurer,  Labadie  &  Co. 
Pittsburg  Gage  &    Supply  Cs. 
Robertson  ft  Sons,  Jas.  U 
Filterers,  Seals 
Wright   Mfg.   Co. 
Fittings.  Brass  Hydraattl 
Pittsburg  Gage  ft  Supply  Co. 
Fittings,   Steam 
Lunkenheimer  Co. 
Sterling   Lubricator  Co. 
Floats,  High  Preacmre 
Reliance  Gaut£e  Column  C*^ 
Flue  Cleaner  Rods 
McCrea  ft  Co..  Jas. 
Flue  Cleaners 
Bushnell  ft  Co.,  John  S. 
Cleveland    Flue   Cleaner  Mf 
Robertson  &  Sons,  Jas.  L- 
Rugglcs  ft  Rugglcs. 
Foot  Valves 
L.  ft  D.  Foot  Valve  Ca 
Furnace  Feeders 
Ohio  Blower  Co. 
Furnace,  Patent 
Holyoke  Steam   Boiler  Works. 
Fusible  Pings 
Lunkenheimer  Co. 
Gage  Glass  Reflector* 
Lubron   Mfg.  Co. 
Gage  Glass  Rings 
Pcnnsvlvania  Rubt>cr  Co. 
Gages,  Oil 
Lunkenheimer  Co. 
Gages,  Steam 
Chicago   Injector   Co. 
Pittsburg  Cage  ft  Supply  C» 
Gages,  Recording 
Pittsburg  Gage  ft  Supply  Ca 
Gages,  Water 
Lunkenheimer   Co. 
Penberthy   Injector  Co. 
Po>>elI   Co.  Wm. 
Reliance  Gauge  Column  Cs. 
(Continued  on  osge  S6.) 
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Th*r«  i*  only 


ONE 


ALBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS. 

Lubricates  Everything.     Adapted   to  AH   Kinds   of  Machinery. 

Caa  be  u«r(1  in  every  slyle  of  srea*^  cup  m-'lc.  wliich 
cauuot  be  done  with  ati,v  oilier  lubricant. 

Cost  of  using  Oils   ^^^^^^^^^^^^^^^^^^^mm^^^t^^^ 
Cost  of  using  ALBANY  GREASE  ^^mm^^^^m^m^mmm 


Ot&r  Special  Offer. 

A  samplf  tan  uf  Albany  Grt-ase  iind  an 
Albany  Grcasf  Cup,  free  of  charge,  for 
tctiline.  The  only  iofonnation  necefisary 
to  send,  is  p'pe  connccliun  in  bearintf. 
d't'lh  nf  oil  h"1c  from  tonof  cno  to  J''*ut- 


F'*!,  ami  give  particular  part  ot  machiu- 
try  on  which  the  ftflrae  is  to  be  tested. 


We  solicit  your  ia- 

qutrics. 
We  guarantee  aat- 

isfaction. 
Write  us  or  call. 


ADAM  COOK'S  SONS, 

313  West  Street  NEW  YORK  CITY,  U.  S.  A. 


Ireland  Flue-Cleaner  Manufacturing  Co. 

Forcing  a  spiral  jet  of  steam  eatire  lensth  of  tube. 

Sizes  loficany  boiler,  with 
l-in.  to  l&-in.  tubes,  A& 
D.  Patent. 

The  old  reliable  and  most 
economical  cleaner  in  the 
market.  It  has  no  equal, 
Satisfacion       ifnaranteed. 


To 
Prove 
Our  Claims 


RUGGLES 

Wfection  Flue  Cleaner 


the  simplest  cleaner  on  the  market 
md  is  one  of  the  most  efficient.  No 
screws  or  rivets  used  in  its  construc- 
tion.    Sharpens  itself. 

Strong  and  reliable. 

Send  for  one  on  trial. 

g'gles  ®.  Ruggles 

BATA.VIA.    ILLINOIS. 


"  Lightning  Tube  Cleaner "  Features 

1  — deans  icaled  tubes  inside  or  outside. 
2— Pcopeiled  by  water,  air  or  steam. 
3 — Does  the  work  quick. 

A — Saves  $2.00  every  10  hours  nin  metered  water  bilL 
5 — Motor  Wheel  ublizes  a  compound  power. 
6 — Construction  overcomes  cone  and  ball  breakage. 
7  — Has  le-sharpening.  non-breakable  cleaner  head. 
fi — Future  repairs,  very  small  item. 

9 — Price  saved  several  times  a  year  in  coal  bills,  and  it 
lengtheiu  the  life  of  the  lubes  many  years. 
Sold  on  approval.  Attractive  proposition  to  State  Axcnts. 

MAURER,  LABADIE  &.  CO. 


21S  St.  Jo«  Street, 


South  Benil,  Ind. 


I!  Your  Coal  Consumption  Is 
Bigger  Than  It  Ought  To  Be 

it's  a  sign  that  your  boiler  tubes  are  accumulating  a  coal  oF  scale. 
You  may  not  be  able  to  prevent  the  scale  from  forming,  but  you 
can  keep  your  tubes  free  from  it  by  systematic  use  of 


SD 


Weinland 

Tube 

Cleaners 


You  can  save  coal  loo,  by  using  our  DAMPEIR  I^GULA- 
TOR  and  a  lol  of  time  and  money  by  using  our  TUBE  CUTTER. 

We  would  like  to  talk  with  you  about  everything  in  oui 
line. 

THE  LAGONDA  MFG.  CO. 

Boiler  Cleaning'  Experts, 
A I  it  20  years. 

SPRINGFIELD,    OHIO. 


New  Yofk  Chicago 

Philadelphia 


Pittsburg 
St.  Louis 


LoodoD 
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BOILER  CLEANING  MADE  EASY 


THE  "TORPEDO* 


THE  "DEMON' 


Ope-rat^d    by  W^^erJ 


Mb«  mm^x.tm   «w*< 


FOR  FIRE-TUBE  BOILERS 

The  "Torpedo"  is  the  most  remarkable  pneumatic  or 
ste.tm-dnvci)  tool  in  the  world.  The  oUi  idea  of  cleaning 
fire  tulic  Imilcrs  was  to  liamnier  the  inside  of  the  tubes. 
Tlic  "Torpedo"  vibrates  tl>c  tube  instead. 

The  result :  Tubes  arc  cleaned  more  thoroughly,  more 
quickly  and  absolutely  free  from  any  injurious  strains. 

Think  of  it:  Tlie  "Torpedo"  produces  over  li,ooo  vibra- 
tions a  minute,  this  marvcKius  rapidity  Ix-ing  due  to  the 
direct  application  of  the  pressure  to  the  piston  without 
valves  or  ports  and  also  to  the  extremely  short  stroke 
(ni-ver  exceeds  Js  inch). 

If  a  trial  of  the  "Torpedo"  can  not  prove  that  it  can  save 
its  cost  within  at  least  (i  mos.,  don't  buy  it.  Let  us  send 
you  one  on  a  free  trial  anyway. 

THE  GENERAL  SPECIALTY  CO. 


FOR  WATER-TUBE  BOILERS 

The  "Demon"  represents  the  highest   type  of 

meiit  in  the  water  motor.  While  entirely  self  contiiu. 
its  motor  by  actual  test  develops  42  times  the  power  of  j 
turbine  motor. 

Why:  Because  the  water  transmits  its  power  to 
shaft  by  means  of  pistons,  not  open  inclined  blades, 
lose  95  per  cent  of  Uie  water  pressure. 

The  rotary  force  produced  by  the  "Demon"  is  tbt 
of   the   piston    multiplied   by   the   water   pressure,  y«« 
water  consumption  is  exactly  in  proportion  to  the  i>i>cai4i| 
rotation  and  work  performed. 

.^fter  you  have  tired  of  weak  and  ineflicient  drvict^l 
write  for  a  "Demon"  on  trial  and  see  the  end  of  your  lioilir| 
cleaning  troubles. 

73  Carroll  St., 
BUFFALO,  N.  Y.,  U.  S.  i 


(Continued  from  page  S4) 

Gaaketa 

Coodmar  Tire  &   Rubber  Co. 
IVerlcM    Rubber    Mfg.   Co. 
Pennsylvnnb   Rubber  Co. 
Quaker  Ciiy  Rubber  Co. 

G«ar  Cattlnc 

Chicago  Rawhide  Mfg.  Co. 

0«»rs,  RawUde 

Chicagc   Rawhide  Mfg.  Co. 
Generatora 

American  Engine  Co. 

GoTernor*,  Pnoip 

.  AU>anjr  Steam  Trap  Co. 
I  Fiahcr  Governor  Co. 
tyouer  Engineering  Co. 

f.Onpkit* 

'Suroo  CrudUe  Co.,  Jo*. 

Graphite.  Flake 

Pi!ion  Crucible  Co..  Jo*. 

\  Orate  Bara 
Buahnell  &  Col.  John  S. 
Helsroke  Steam  Boiler  Works. 
Martin  Crate  Co. 
Roteruon  A  Sooi.  Jaa  I_ 


Uppiacon  Sicam  Spec  *  Sup^  Co. 
Sittia  Cnte  Co. 
Kobcrtaea  ft  Sotia,  Jaa.  U 


CMk'a  Soai.  Adam. 

Croeiblc  Co,  J«a 
te  t.iiWict«n  Ca 
mV  ST^ 

tCMadera,  ▼■IT* 

City  Knbbcr  Co. 
■•das  Ifaehiiiee.  X>1« 
llata 
Bans  MacUae  Co. 
Heaters  aad  ParUera, 
Feedwater 
M^hiM  Co. 
Vatcr  Co,  Waller  U 


Harrison    Safety   Boiler  Works, 
lacobs  &  Co..  Cha». 
National  Pipe  Bending  Co. 
Ouincy  Engine  Wks. 
Robertson  &  Sons,  Jas.  L. 
Stewart   Heater   Co. 
Wheeler  Condenser  i  Eng.  Co. 

Heatera,  Hot  Water  Honae 

National  Pipe  Oendins  Co. 
Stewart  Hester  Co. 

Heatlnc  Apparatna 

Ohio  Blower  Co. 

Hoae 

Goodyear  Tire  ft  Rubber  Co. 
Pi-erless   Rubber    Mfg.   Co. 
Pennsylvania  Rubber  Co. 
Quaker  Cty  Rubber  Co. 

Indicator  ImatraetloB 

Indicator  Instruction  Co. 

ladieatora.  Speed 

Starrett  Co.,  L.   S. 

ladieatora,  Steaaa  Enclae 

Bushnell  ft  Co.,  John  S. 
Lippincott  Steam  Spec  ft  Sup.  Co. 
Robertson  ft  Sons,  Jss.  L. 

lajeetors 

American   Injector  Co. 
Chicago  Injector  Co. 
Lunkcnhcimer  Co. 
Penherthy  Injector  Co. 
PoweU  ft  Co..  Wm. 

X>a««  lieatlier 

Chicaga  Rasttide  Mfg.  Co. 

Levela 

Starrett  Co..  L.  S. 
lobtiaatavs 
Amrticaa  lajccsor  Ca. 
Caksyi  Incctor  Co. 
Dctrmi  Lufarkator  Co. 
Crerae,  T««cd  ft  Co. 
Keystone  Ldbricaiiac  Co. 
LenfctakrimCT  Ca 
Pesbcnby  lajcctor  Co. 
Penii  ft  Ca,  Wil 
Stcrfiat  LahriCBlKc  Co. 
WQlieiaa^^Isc  Cdl,  D.  T. 


Iiubricatora,   Aatomobile 

Lunkcnheimcr   Co. 

MacUaerT.  OU  BCIU 

Anderson  Co..  V.   D. 

Machinea.  DrilUng 

McCrea  &  Co.,  Jas. 

Maehlaea,   Electric    Borlac 

McCrea  &  Co..  Jos. 

Micrometera 

Starrett  Co.,  L.   S. 

Mill  Eqalpmeat.  Wire 

Bates  Machine  Co. 

Motora 

American   Engine  Co. 

NaU  MachlaeB,  Wire 

Bates  Machine  Co. 

Nail  Ramblers 

Bites  Machine  Co. 

Oil  and  Greaae  Cnpa 

.American   Injector   Co. 
Bushnell  ft  Co.,  John  S 
Chicly  Injector  Co. 
Detroit  Lubricator  Co. 
France  Packing  Co. 
Keystone   Lubricating  Co. 
Lur.krnbeimer  Co. 
Merrill.  C.   U. 
Pcnberthj   Injector  Co. 
Powell  ft  Co.,  Wm. 
WiUiams  Valve  Co.,  D.  T. 

Oils 

»    Oil    Co..    A.    W. 
.:.. -.national  Boiler  Compomd  Co. 
Lubroo  Mfc.  Co. 
Sundard  OU  Ca 
Vacnum  Oil  Co. 

Packins.  MetaUie 

FraiKe  Packing  Co. 
Goodyear  Tire  ft  Rubber  Ce. 

Paekinc.  BawUde 
HTdranlie 

Chieaae  Ravhide  Mtfr  Ca. 


Parking,   Sheet  aad 

Fibrous 
Chicago  Rawhide  Mfg.  Co. 
Crandall   Packing  Co. 
France  Packing  Co. 
Goodvear  Tire  &   Rubber  Cs. 
Gould  Packing  Co. 
Greene,  Tweed  ft  Co. 
Lubron  Mfg.   Co. 

Peerless    Rubber    M((.  Co. 

l*;ttter»on     Co..     D.     S. 
Pennsylvania   Rubber  Co 
Quaker  Citv   Sabi>er   Co. 
Ruoenson  ft  Sons,  Js*.  L. 

Packing  Toola 

Mound  Tool  ft  Scraper  Co. 

Paint 

Dixon  Cmcible  Co.,  Jos. 

Peacila  aad  Crayoas 

Dixon  Crucible  Co..  Jos. 

Piniona,  Rawhide 

Chicago  Rawhide  .Mfg.  Ca 

Pipe  and  Flttinca 

Crane  Co, 

Pipe  Cnttins  and 
Threading  Machine* 

Armstrong  Mfg.  Co. 

Columbus  Machine  Cok 

Toledo  Pipe  Threading  Vaeidse  I 

trlanl^etera 

Busiinell  ft  Co..  John  S. 
Lippiocott  Steam  Spec  ft  Sop  ' 
Rooertaon  ft  Sons,  Jss.  U 

Pmnping  Jacks 

Mjen  ft  Bra.  F.  E. 
Pnmpa,  Air 

Canton  Pomp  Co. 

Wheeler  Condesscr  ft  Ea»  Cek| 

Puapa,  Ceatrlfnsal 

WlieelcT  CoadcnscT  ft  Esg. 

Pnmpa.   OU 

Greene,  Tveed  ft  C*. 
CT  Co. 

(Ooatiaiaed  oa  Dace  S7» 


,  steam 

-jcam  Trap  Co. 

^ump  Co. 
»tt  Ste»m   Spec   *  Sup.   Co, 
Hughes  Co. 
tr   Condenser   &   Eng.   Co. 

El,  Vacnnm 
Condenser  &  Eng.  Co. 
Steam 
jp  Injector  Co. 

lolng  Wlieela 

tU  &  Co.,  John  S. 

cott   Steam    Spec,   i   Sup. 

ton  &   Sons,  Jai.    L. 

Llatori,  Damper 

tti  &  Co..  John   S. 

U   Mfg.   Co. 

■OB  &   Sons,  Jw.   L> 

ilators,  Feedwater 

Im   Mfc.    Co. 
,  C.  U. 

ilatorm.  Pressure 

Engineering  Co. 

fttlng   Macbiiiea 

Mfg.   Co. 


Ireadng 

rfacc   Co. 

ransmlaslon  Wheels 

Iichine  Co. 

terr  Goods 

Mr  Tire  &  Rubber  Co. 
ps   Rubber   Mfg.    Co. 
rCity    Rubber  Co. 

:  Steel 

I.,  s. 


Trimmings,   Enslme    and 
Boiler 

Powell  Co.,  Wm. 

TnbiiiE 

Pi-erlc45    Rubber   Mfg.   Co. 
Quaker   City   Rubber   Co. 

Unions 

Albany   Steam  Trap  Co. 
Powell  &  Co.,  Wm. 

Valves 

Albany  Steam  Trap  Co. 

Crane   Co. 

Foster  Engineering  Co. 

Golden-Anderson      Valve      Specially 

Co. 
Lubron   Mfg.  Co. 
Lunkenheinier    Co. 
Pittsburg  Cage  &  Supply  Co. 
Powell  &  Co.,  Wm. 
Williams  Valve  Co.,  D.  T. 


Valves,  Blowoff 

Lagonda  Mfg.   Co. 

Pittsburg  Gage  &  Supply  Co. 

Powell    Co.,    Wm. 

Valves,  Gate 

Colden-Anderson      Valve      Specialty 

Co. 
Lunkenfaeimer    Co. 

Valves,   Foot 

L.  &  D.  Foot  Valve  Co. 


ICo.,  L.  S. 

Iltors,  Steam  and  Oil 

^Icam  Trap  Co. 
>arator   Co. 
c  Co..  John  S. 
rtHer  Co.,   Walter   L. 
_j  Safety   floiler  Works. 
It  Co.,  Chas. 

pott  Steam  Spec  &  Sup.  Co. 
Mower  Co. 
•on  &  Sons,  Jas.  I.. 
t  Heater  Co. 


!t  Co..   L.   S. 

!•  Machines 

rjiine  Co. 
Specialities 

ion  Co.,  V.  D. 

ia  Mfg.  Co. 

oheimer  Co. 

Slower  Co. 

ire  Gage  &    Supply   Co. 

I  Co."  Wm. 
ec  Gauge  Column  Co. 
m  Valve  Co.,  D.   T. 
t  Mfg.   Co. 

ers,  Meohanioal 
ig  &  Taylor  Mcb.  Co. 
Bloker  Co. 

D.  Foot  VaWe  Co. 
U  G.  U. 

(Theaters 

ut  &  Taylor  Machinery  Co. 

•lies,  EnKlneers' 

I  Packing  Co. 

eott  Steam  Spec  ft  Sup.  Co. 

ee  Gauge  Column  Co. 

leas urea 

I  Co..  L.  S. 


Valves,  Non-retnm 

Golden-Anderson      Valve      Specialty 
Co. 

Valves,  Pamp 

I.ubron    Mfg.    Co. 
Peerless    Rubber    Mfg.    Co. 
Pennsylvania    Rubber    Co. 
Quaker  City  Rubber  Co. 

Valves.  Redncine 

Foster    Engineering   Co. 
Golden-Anderson      Valve      Specialty 
Co. 

Valvea.  Tnjere 

Lunkenhcimer  Co. 

Varniah 

Dixon   Crucible  Co.,  Jo^ 

Watchea 

Engineers'  Review  Co. 

'Water  Colnmna 

Colden-Anderson      Valve      Specialty 

Co. 
Lunkenheimer   Co. 
Pittsburg  Gage  &  Supply  Co. 
Reliance  Gauge  Column  Co. 
Wright  Mfg.  Co. 

Water  Pnrifylng;  and 
Softening   Syatema 

Flower  Filter  Co.,  Walter  L. 
Harrison  Safety  Boiler  Works. 

W^ater  Teating  Apparatus 

Lord   Co.,  Geo.  W. 

Whistles,  Steam 

Lunkenhcimer  Co. 
Powell  Co.,  Wm. 
Williams  Valve  Co.,  D.  T. 

^Vire  Pointers 

Bates  Machine  Co. 

Working  Heads 

Myers  &  Dro.,   F.   E. 

Wrenches 

Trimont  Mfg.  Co. 


For  packing  valve  spiud'es,  for  a 
tight,  neat,  lasting  job.  Use  from 
one  strand  to  as  many  as  the  size  of 
the  stuffing-box  requires. 

Good  for  small  rods  as  well  as 
valve  stems. 

All  ready  for  use  in  pound  spools 
of  40  yards.  Never  hardens,  burns 
or  chars,  will  not  grip  a  rod  and 
never  blows. 

Its  use  means  not  only  saving  in 
power  and  in  wear  and  tear  of  engine, 
valve  or  pump,  but  of  engineers' 
time. 

We  will  send  you  a  trial  spool 


FREE 


on  your  request. 

Try  it;  you'll  never  be  without  it. 


Greene, 
Tweed  Si  Co, 

17  Murray  Street 
NEW     YORK 
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How  is  this  for  a  Testimonial 


FOR 


:4KHO«     OHIO 


GOODYEAR-AKRON 

METALLIC  PACKING 


Enginceri'  Dep'l,,  Century  BuilJinii;. 

Si.  Louu,  Mo,.  May  lil.  1903. 
GoodycAr  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Geatlemen: — In  reply  to  youn  ol  recent  dale,  in  regard  to  the  packing  that  you  placed  on  our 
Ideal  engines,  clevatoi?  and  pumps  in  May,  1904,  I  must  conless  that  it  has  done  more  than  1  expected. 
I  have  shown  same  to  quite  a  number  of  prominent  Engmeers,  the  rough  conditions  o(  the  rod  and  they 
admit  that  is  something  they  did  not  think  any  packing  could  possibly  hold,  and  in  fact  when  phicing 
the  order  on  trial,  I  did  not  think  your  chances  were  worth  thirty  cents.  I  shall  only  be  too  pleased  to 
show  anyone  the  true  conditions  of  the  rod.  Furthermore,  the  ammonia  tod  u  giving  satisfaclioa  above 
our  expectations.  Youn  truly, 

JOHN  MORGAN,  Chiel  Engineer.  Century  BIdg. 


IT  IS  GUARAINTECD  FOR  PISTON   RODS.  VALVE  STEMS.  PUMPS.  ETC. 

TRY  EVERLASTING  SHEET  for  High  Pressure,  or  TIP-TOP  (Red)  for  regular  u»e. 

WRITE  FOR  SPECIAL  LIST  OF  PREMILMS. 

THe  Goodyear  Tire  ®,  Rubber  Company, 


AKRON,    OHIO. 


The  National  Sleam  Spectalry  Co..  325  FrUco  BIda..  5l  Louit.  Mo, 
Jam^  A.  Burrowt,  220  Sixieeoth  St..  Draver  Colo. 
J    O.  Teagao,  jvSenoa  Avr..  Deiroit.  Mich. 


MOUlieSt..Chica>o.  ID. 

2i3  Wr«  47ih  5(..  N«w  Yotk  City. 

6-B  Metiinuc  St.,  Bo«toQ,  Maia. 


ARE  YOU  SURE 


that  you  get  all  the  publicity  you  pay  (or?     If  you   are   advenisiq 
in   the  Engineers'    Review,    you    can  answer    that    question  with  | 

positive  "yes."     Proof  given  every  month.     Below  is  shown  a  fac-simile  of  the  Post  Office  receipt.     It  is  absolute  proo^ 

See  explanation  under  the  cut. 


& 


No.  ^ /sir  A 

Post 

Name  of  Publication, . . 


Or  News  Ageni, 

Weight  of  Sdmole  Copies  (Suipu  r^piM  %n  *i«*rt  flab)r«i 

Weight  of  Copies  to  Subscribers,  Sub/ecf  to  f'usiMge*  .  .  .  .  - 
Tout  'OHtght  of  Copies  sub/eel  to  poitdge  st  One  Cent  m  pound  or  fraction  thereof. 
Weight  of  Copies  to  subscribers  in  county  of  publication  ^  Free  of  Postage. 

(>u  rojota  wtMli'ttr.  ftrvfit  txip  loiijr  b)  e«<h  •Tlual  autfMr'l-  r  r<»ltJiiia   lu  lli«  couuijr  wfiuv.tba  pUblc 

Cali»ft  U  I'litilvl  11.  ■li'jJa  ur  Ui  }i»n,  UiJ  t^utlUlttaJ.  atmy  bo  KUI  lr<K   <H  |uKMf«.) 

Fecerved  full  prep*yment  of  posisge. 


S-J^  H. 


THIS  RECEIPT  MUST  BE  ISSUED 
FOR  EVERV  MAILINO.  WHETHER 
THE  MATTER  BE  SUUECT  TO 
POKTAOE   OH   FREE. 


.. .  /'  .v.. 


■B.'/ 


i^" 


Total  number  of  pounds  for  Angr.  i3sue„... 
Deducting  wrapping  paper „ 


8,246  pounds 
135 


One  copy  of  Au)?.  issue  weijfhs  6J<  ounces,  making  a  total  number,  mailed  at  the  pound  rate,  of . 


8,111  poun>l4 
—    20,357  copies 
Copies  mailed  in  Cleveland  under  stamps  180  and  163  delivered  to  our  office  make  an  aiidition  of. 3*3  copies 

The  total  edition  for  Aug.  being ]    2u,700  copies 


a 


hNGlNEtKb'    KbVlbW 


uiNiiH  mim 


THE  ONLY  THOROUGHLY  RELIABLE  FLANGE  PACKING 

IN  THE  WORLD 


SIX  MILLION  POUNDS  OF  RAINBOW  PACKING 

Manufactured  and  Sold  During  the  Last  Three  Years 

This  quantity,  one  yard  wide  and  one-sixteenth  inch  thick,  would 
reach  from  New  York  to  Chicago  Junction. 

It  would  make  30,000  rolls  of  200  lbs.  each,  which  when  put 
on  end,  would  reach  to  a  height  of  1 7  miles,  not  quite  high 
enough  to  shake  hands  with  the  man  in  the  moon,  yet  a  great 
deal  higher  than  any  manufacturer  of  worthless  imitations  will 
ever  get. 

Eighty-five  per  cent,  of  the  Power  Houses  in  the  United  States  use  the 

Celebrated  Rainbow  Pacl<ing.     What  a  flattering 

testimonial  of  its  merit! 


Mmuiactured,  Patenled  and  CopyrightoJ  Exdtnively  by 

PEERLESS  RUBBER  MANUFACTURING  COMPANY, 

16  WARREN  ST.,  NEW  YORK. 


Jfi  21  WoodwaM  Ave,  Dotrnit,  MIoh. 
•JKi  -Jll  N.  Third  Bl.,  Bt,  I,mii«.  Mo. 
i'ilH  Faninin  St.,  Oiuahu.  Ni-h. 
•JIW-'JlO.s.  Wati-rRt  ,  <'lilciit.'.i,  III. 
Cor.  ('uninioii  and  TcUciuplUiuhutSbi., 
iiew  UrleauH,  La. 


1021-1639  17th  St.,  Dnnvor,  Colo. 
•ZM*  Koutli  Klrtli  81.,  Plilliuli'ljilim.  Pa. 
17  ;::«  Beah'  Ht.  ami  18-21  Mnlii  Ht..  S«n 

Franclmn,  ("ill. 
for.  Nliitli  mid  Cary  8Ut.,  Klolimond,  Vii. 


Railroad  Way  and  Oecldeutal  Avuiiiu-,  Huatile,  Waah. 


16  anil  1  s>  P.  rni^ital  Ave.,  Indlnn- 

rr|«p|U,  I  lid. 
1221122:)  Uiiirm  Ave.,  Kanaa»  f'lty,  Mo. 
70!i  Til  Austin  Am-.,  Waio,  Tox. 
.Mn.-i  N.  Crtlltfc-oHl..  ('luirlult<>.  N.  C. 
(i:i.l  HiulllillelU  »L,  I>llt<tl>iiri;,  Pa. 


^S'  REVTi 


only  Flange  Packing  that 
gives  absolutely  perfect  results 

Durable  ! 

Effective !  % 

Rconomical ! 


No  baking  or  following  up.  Can't  blow 
RAINBOW  out.  Remains  soft  and  pliable 
under  steam  heat.  Be  sure  you  get  the 
genuine.     Don^t  t^ait.     Order  to^dajr. 


Manufactured,  Patented  and  Copyrighted  Eiclusively  by 

PEERLESS  RUBBER  MANUFACTURING 

16  WARREN  ST.,  NEW  YORK. 


i 
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ACKING 


7*acK.'f  any  Kind  oJ^4:ieam,  air, 
hot  or  cold  boater  joint 

All  loints  can  be  made  in  ne'w  plants 
with  the  utmost  confidence  that  when 
steam  is  applied  every  joint  will  be  per- 
fectly tight.  By  using  the  genuine 
RAINBOW  you  save 


Money 


Time 


Temper 


Manufactured,  PaUnUd  and  Copyrlg^htcd  Exclusively  by 


PEERLESS  RUBBER  MANUFACTURING  COMPANY, 


16  WARREN  ST.,  NEW  YORK. 


I«  34  WondwMt)  Avi^..  Detroit.  Mich. 
410  an  N.  Third  St..  St    Loulu,  Mo 
MIH  Kaniaiu  Si  .  omahii.  Nrh. 
ai)i--JlOS  Woi<-r  SI  .  chlcmrii.  Ill 
Cor.  t'cininion  iind  'IVhoujiituyliLt)  8tJ., 
New  Urleaim,  La. 


Ifl-»1-10.")9  i:th  St..  Denver,  Coin. 
'j«J  South  fifth  .St  .  I'lillti<l<'l|>hla.  Pa. 
ll^a  Biuli-  St.  1111(1  IS--J1  Mnlii  SI..  Sun  Fmii 
ciHCo,  Cul. 


Cor.  Ninth  ard  Cnry  9ti.,  Richmond.  Va. 
lUllroad  Way  and  (H-cidental  .\vp  .  .Seattle,  Waab. 
lAaikit  IKS.  Capital  Ave.,  IndiBniipoli'*.  liid. 
lill  l*!:i  I'lihiii  Ave..  Kan^af  C'liy.  Mu. 
;iXI71l  AiiKtln  Ave..  Wnio,  Tex. 
G34  Sailtbfleld  St.,  Plltabut£,  Pa. 


> 


PEERLESS  d 

Piston  1  Valve  Rod  Packing 

Made  in  Rings,  With  or  Without  a  Core  of  the  Celebrated  RainS 
Packing  Compound.   Also  made  Straight,  Spiral,  and  Square  Spiral 


s,  a 


BERT  WILSON,  Chief  Engineer,  Red  Jacket  Mfg.  Co.,  Davenport,  Iowa,  says : — 

"  I  have  tried  your  Peerless  Piston  and  Valve  Rod  Packing,  and  find  it  the  best 
ever  used.     It  holds  the  highest  pressure  and  never  blows  out." 

WALTER  NEVERS,  Grand  Rapids,  Michigan,  reports  :— 

"  Have  used  your  Peerless  Packing  for  years,  and  find  it  superior  to  most  others,  a 
excelled  by  none." 

FRANK  E.  McKINSTRY,  San  Antonio,  writes:— 

"  Have  used  nothing  else  but  Peerless  for  the  past  g  years.     The  words   'just  as 
when  used  by  an  agent  or  dealer  in  trying  to  sell  imitations  of  Rainbow  and  Peerless,  alwa 
brings  back  to  me  the  feeling  I  had  under  my  belt  the  first  time  I  went  to  sea."  fl 

W.  R.  SOUTHWELL,  Chief  Engineer,  Union  Lime  &  Stone  Co.,  Park  Gty,  Utah,  states: 
"  Have  used  Peerless  and  Rainbow  for  the  past  9  years.      I  will  have  no  other  packin 
in  my  engine  room." 

WM.  H.  BAUMAN,  Eureka,  California,  says  :— 

"  Have  used  your  Peerless  Piston  and  Valve  Rod  Packing  for  the  past  seven  years,  a 
would  rather  do  without  packing  than  to  accept  the  so  called  'just  as  good'  kind,  as  I  ha 
had  experience  to  my  sorrow  on  imitations."  ^^ 


If  you  have  never  used  the  packing  that  makes  the  engineer  smik 

write  to  us. 

Manufactured,  Patented  and  Copyrighted  Exclusively  by 

PEERLESS  RUBBER  MANUFACTURING  COMP 

16  WARREN  ST.,  NEW  YORK. 
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Sit  Down, 
Immediately 
Mr.  Engineer! 

and  fill  out  the  blank  at  the  bottom  of  this  page  That 
done,  mail  it  to  us.  It  merely  signifies  your  desire  to 
"get  next"  to  our  offer  to  furnish  you  an 

INDICATOR 

or  your  choice  of 


500  DIFFERENT  ARTICLES  FREE 


Coupons  which  are  redeemable  are  given  with  every  pound  of  sheet  and  every  inch  of  metal- 
packing  made  by  the 

FRANCE  PACKING  CO..  Inc. 

Street.  Taconr.  PHII^ADBI^PHIA.   PA. 


Packing  any  good  ?    You  bet  your  life.     Our  packings  have  been  on  the  market  for  years 
^arc  used  in  the  largest  plant 3  in  the  world* 

Thii  eoiipoD  rfprf»ciil«  i 

ONE  POUND  PURCHASE    TKis     coupon     IS     redeemable     and     will    Help 

Five   of  these    coupons    .ir« 

yoti  to   make  a  start. 


equivajeot  tooDccciitftcalff  And 
■r«  re«l^tuahlencrorvl)n;;  to  our 
piTifiiiim  list  [it  any  of  our 
ftorcs. 


rnANCc  PACKiNQCo.  me. 

MCAOQUARTf R. 

T(cony.  Phi  •dclpMi,  Pa. 


For  our  free  premium  list  fill  out  and  mail  us  blank  below. 

Tear  off  Mere „ „ „ 

Date „ __„ _ 


1905 


ANCB  Packing  co.. 

state  St.  Tacony,  Philadelphia,  Pa., 
GeniUme-n: — Kindly  send  me  premium  list  and  full  particulars  regarding  the  indicators  and  other  articles  that  you  are  gir 
\  to  engineers. 


r  naine  u- 


r  address  is_ 


employed    hy 


64 


ENGINEERS'  REVIEW 


September,' 


Selecting  a  pack- 
ing for  your  en- 
gine? 

It  is  not  altogether  a  matter 
of  cost,  it  is  a  question  of 
accomplishing  the  desired  result. 

Pack  a  stufl&ng-box  properly  with 

Crandall  Packing' 


and  you  can 
forget  it. 

You  know  it 
can  be  trusted 
not  to  harden 
or  leak,  score 
the  rod  or  do 
any  of  the  dis- 
agreeable 
things  other 
packings  will 
do,  and  it  will 
wear  for  the 
longest  possi- 
ble time. 


Stirlm  Ho.  65. 


Pump  Plunarr  Rinp";— Hot 
and  Cold  Wsler. 


Crandall  Packing 

comes  all  ready  for  use  in  suitable  sizes, 
made   to  meet  all   conditions  of  heat, 
pressure,  speed,  and  weight  of  parts. 
The  most  careful  engineers    pin  their 
faith  to  CRANDALL  PACKING. 


MADR    BY 


CRANDALL  PACKING  CO. 

Palmyra,  N.  Y. 

NEW  YORK  CHICAGO 

1 36  Liberty  Stroet  52  W.  WuhinBloa  Su«t 

PACIFIC  ENGINEERING  CO.  Seattle.  Wuh. 

Pacific  Coait  Agents. 


* '  Noiseless  Running. ' ' 

CI\icago  R.aMrliide 

Gears  and  Pinions 

' '  Original  Rawhide, 


MABBS 


R.avrliide 

Hxdiratili 

PacKj 

It  U  ants-frictioiuU  and  tl| 
dunble  on  Uie  nur^ 

The  Chicago  Tiaivhide  Mfg.  Co. 

ggwD  rot.  c*TAt,oorB  7/  Ohio  St/v«t,  Chicagt 


If  you  want  the  Sast  d 

g^  ^         1     tf  _  Steam    anil   a 

uoula  s  PACKii 


In  orderinir  irive  txact  diameter  of  SI 
Box  and  PUtoa  Rod  or  Valve  Stem. 

Sre  that  our  name  and  trade  marte 
every  packase. 


Kegfateped  Trade  Mark 


Gould  Packing  Co. 

ALBioif  CaiPKAH,  Trea*. 
Eait  (Umbridgt,  MASS. 


Rlns  PacUnr. 


FAIR  OFFERS 


We  will  send  an  In 
Reducinc  Wheel,  or  bo4 
jrct  to  cxamtnation  at  < 
ofTicc,  to  be  returned  I 
expense  if  not  found  to  be  firat  class  in  every  detail,  or  we  will  aead 
our  Soot  Sucker  Tube  Cleaocra,  subject  to  trial  and  appro«a| 
returned  If  not  satisfactory. 

THE  SOOT  SUCKER  draws  the  soot  from  tin 
tub«s  without  admitting  steam  into  them. 


Bachelder  IndK 
cator  with  Ideal 
Wheel  attac 


Complete,  convenient  and  rvHable :  ready  for  varlona  I 
ure»  without  change  of  spring :  euaranteed  correct. 


Carmichael  Damper  Regulator.         Automatic  Oil  { 

Orate  Bars,  all  kinds. 
Steam  and  Oil  Separators.  Furnace  Blo| 

Send /or  our  Cataloitu. 


e  Btol 


JOHN  S.  BUSHNELL  &  CO. 

1 

t23  Liberty  Street.  NEW  Y 
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ubbcr  and  Friction 

Go  Hand  in  Hand 


EUREKA     PACKING 

Force  a  pend\  through  a  piece  of  rubber,  draw  it  in  and  out,  and  note  the  frictional  resistance. 

Rubber  shoe  soles,  rubber  stair  treads,  rubber  grips,  etc.,  are  to  prevent  slipping  by  creating  friction. 

Such  being  the  fact,  by  what  manner  of  re2isoning  should  an  engine  packing  be  used  where  rubber  is  on  top,  on 
the  bottom  and  in  the  middle,  rubbing  at  all  times  agaunst  the  rods — creating  friction,  loss  in  power,  fuel,  money. 

In  EUREKA  PACKING — Genuine  Eureka — no  such  mistake  is  made. 

The  rubber  is  in  the  center — where  it  belongs — surrounded  by  the  best  of  flax  and  lubricants — never  comes  tn  con- 
tact with  the  rod — gives  and  takes  where  the  rods  are  uneven  or  out  of  line.  The  Rax  takes  all  the  wear — the  lubricant 
prevents  friction. 

For  these  reasons,  it  wears  longer,  is  easy  to  apply  and  costs  much  less  tham  any  other  good,  soft  packing. 

If  you  are  studying  economy  in  your  motive  department,  you  want  to  use  EUREKA — Genuine  Eureka — jold  by 
aO  reliable  dealers. 


Robertson-Thompson 
Indicator 


b  nothing  more  than  a  guide  post  to  the  engineer.  It  shows  him  a  short  cut  to  success,  better 
pay  and  a  better  position,  tells  him  what  to  do,  when  to  do,  and  how  to  do.  Sold  on  easy 
tenns  to  engineers.  '*°'"'*i'„''d,;«or"""""' 

•  Sold  on  ra»y  Irrnis  to  suit 

Bnffioecrs 


The  Hine  E^liminator 

Every  engineer  knows  what  might  happen  if  water  accumulated  in  his  cylinder,  even  if  he  has 
never  experienced  a  blown  out  cylinder  head.  He  also  knows  what  dry  steam  means  in  engine 
efficiency. 

A  Hine  Eliminator  in  the  main  steam  line  will  practically  dry  the  steam  and 
when  placed  in  Exhaust  line,  will  extract  oil  and  cleanse  condensation. 

We  make  and  sell  Willis  Planimeters,  Victor  Reducing  Wheels,  Spencer  Damper  Regulators, 
Feed  Water  Heaters,  Shaking  Grates  and  Exhaust  Heads. 


Jas.  L.  Robertson  ®.  vSons, 

02  Fulton  Street  NEW  YORK 


t 


a 
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does  more  than  any  other  packing  towards  preserving  the  life  and  efficiency  of 
engine.  It  is  also  one  of  the  greatest  labor-saving  inventions  ever  given  to  the  engin 
P.  P.  P.  is  the  self  adjusting  packing.  That  is,  there  is  a  packing  pressure 
the  rod  only  when  there  is  a  steam  pressure  on  the  packing — and  the  pressure  on 
rod  is  just  strong  enough  to  make  the  packing  tight  and  no  stronger.  This  redu 
friction  to  the  minimiun,  reduces  the  amount  of  steam  necessary  to  produce  the  requi 
power,  and  prevents  scored  rods.     It  is  also  the  reason  why 


P.      P.      P. 


lasts  ten  times  as  long  as  other  packings.  Think  of  the  hot,  disagreeable,  after-hou 
jobs  that  P.  P.  P.  does  away  with.  The  following  letter  from  an  enthusiastic  engine 
tells  the  story  : 

Michigan  City,  Ind.,  Oct.  27,  1902. 
CientUitifu: — I  am  sending  you  a  ring  of  P.  P.  P.  Packing  which  has  been 
in   use  on  our  22x42   Corliss   engine   for  a  perio<l  of  U  montlis  and  10  d»ys. 
Before  using  P.  P.  P.  Packing,  this  engrine  required  packing  every  Iwoweekl, 
tuing  four  pounds  at  each  packing.  R.  K.  CROCKETT,  Chf.  Engr. 

Like  Mr.  Crockett,  you  can  pack  your  engine  about  once  a 
year  now,    instead   of  once  in  two  weeks.     Let  us  send  you  our 
booklet  showing  how  P.  P.  P.  saves  work.  .. 


..♦  Rubbe 
/  PbiUde 

.•'CralloBra:    PV 
lUlP.P.P.  WlUcH 


,•'  Ajw 


SEND  THE  COUPON  TODAY. 


jf  City- 


Si.  amd  A'o.. 


^«*  OfOipaltaH  . 
.*  Emplnytdhy— 
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ASK 
PATERSON 


PATERSON 
HAS  "IT" 


UOUBLE  OERyiCErACKING 


It  LASTS  TWICE  as  Long 
as  the  Common  Kind. 


TRADE 


MARK 


PROVE  IT- 


-THAT'^f  EA5Y 


Retnember       TKe       Brainfl 


"DOUBLE  SERVICE  PACKING" 


Tk^t/wut  costntff  t/ie  most 


Are  you  sure  the  packing  which  you  now  use  is  the  best  kind  suited 
for  your  purpose?  If  you  are  in  doubt,  because  your  packing  is  giv- 
ing trouble,  our  Packing  Expert  (with  19  years  experience)  will 
gladly  write  you  a  personal  letter,  "Solving  the  Problem." 
Simply  tell  us  for  what  kind  of  service  you  want  the  packing,  (Water, 
Steam,  Oil,  Ammonia,  etc.,)  the  diameter  of  rod  and  stuffing  box, 
I  send  the  label  taken  from  the  last  box  of  packing  which  you  bought  showing  style  and  brand  which 
.  not  give  satisfaction.     There  is  positively  NO  CHARQE  for  this  information,  and  you  do  not  have 

I  buy  from  us.     We  will  frankly  tell  you  the  best  style  of  packing  to  buy.     The  kind  best  suited  to 

3ur  needs  and  which  will  give  best  results. 

:  is  throwing  money  away  to  buy  packing  not  suited  for  the  work  it  has  to  do 


NGINEERS 
NOTICE 


Mil  a  "Double  Service"  picture  with  your  reply. 


(We  will  be  plea:sed  to 


D.  5.  PATERSON  CO. 

PHILADELPHIA.  PA..  U.  S.  A. 

pljlj^l^        Send  us  name  of  Engineer  friend  having  "Packing  Troubles"  and  we  will  mail  picture 
*  *\£*l-#       (very  pretty  and  taken  from  life) ,  entitled  DOUBLE  i^ERVICE.    The  "Boys"  all  like  it. 

I'^  Your   dealer  is  out  of  "double  service  P.-\CKING"-thc  style  you  want— send  us  his  name  with  your 
ototT  and   we  will  pay  all   express  charges  on  your  shipment. 


t 
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LUNKENHEIMER  H.-W.  CROSS  HEAD  PIN  OILERS 


Very  Economical,  Dependable  and  Durable. 


NOISELESS  IN  OPERATION.  AND  WILL 
NOT  SPLASH  OR  WASTE  A  DROP  OF  OIL 

Oil  can  be  (ed  in  any  desired  Can  be  adapted  to  any  ityie  J 

quantity.  of  engine  (rame. 

ELasily  attached  and  regulated. 

If  yoar  local  dealer  caaool  furnish  tbeHi  notify  Mo. 

The  Lunkenheimer  Company  ^ 

Largest  Manufacturers  of  High  Grade  Ejigineering 
Specialties  in  the  World. 


GENERAL  OmCES  AND  WORK5 : 


CINCIISINATI. 


OHIO,  V.  S.  A. 


)  NEW  YORK.  26  Coitl«idt  Sii«t 
BRANCHES  j  LONDON.  S.  E,  35  Gr«t  Do«rSlre«« 

We  manufacture  a  complete  line  of  Iron  and  Brass  Globe  and  Gate  Valves,  Hydrostatic  and  Mechanical  Lubricators. 
Pop  Safety  and  Blow-off  Valves,  Oil  and  Grease  Cups,  Whistles,  Cocks.  Injectors,  Ejectors.  Water  Columns  and 
Gauges,  Fittings,  Etc  3  e.  r. 


One  Mark 

WIT  U  A 

TOLEDO 

Adjustable   Threading 
Device  No.  3 

can  thread  any  size  of  pipe 
from  4  ^4  to  8  in.  inclusive. 

A  labor  saver,  a  durable 
and  efficient  tool. 

All  of  our  machines  are 
f^aranteed.  Address  Dept. 
E.  R.  for  catalog. 

Toledo  Pipe  Threading  Machine  Co.    Toledo,  0. 


CENTURY 

The  Original  White  Pacl(ing. 

FOR    SALE    BY    LEADING    SUPPLY    HOUSES 


BOOI15  OR  CASH 

paid  Agents  for  Subscriptions  to  the  ENGINEERS' 
REVIEW.  Get  busy.  Does  your  next  door  neighbor 
know  the  REVIEW  ?  Show  him  yotir  copy  if  he 
doesn't  and  take  his  subscription.  Youll  be  paid  for  it. 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They  are   used  by   fully   nine-tenths   of  the  prominent  American  Engine 
builders. 

It  requires  merit  to  establish  such  a  record. 

Catalogtie  on  application. 

Detroit  Lubricator  Company, 

BETHJOIT,         -^        MICH. 
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The  Powell  "White  Star"  Valve 

Is  on  the  shelves  of  every  reliable  jobber  in  Steam 
Supplies,  they  are  our  distributing  depots  for  the 
convenience  of  Dsers. 
The  Powell  "WhIU  SUr" 
represents  progress  in 
valves  for  controlling 
steam.  It  is  head  and 
shoulders  above  all  otlier 
makes.  Note  the  disk- 
it  is  regrindable,  revers- 
ible, renewable,  will  stand 
20(X>  degrees  of  heat. 
Made  of  a  white  metal — 
looks  like  silver— close 
grained,  tough  anil  wear- 
able, made  to  a  gauge 
and  can  be  replaced  by 
anyone. 

"White  Jtif"  valves  are 
made  in  two  weights,  one 
to  stand  pressure  up  to 
200  pounds,  the  other 
350  pounds.  Investiga- 
tion courted.  When  next 
in  need  of  a  valve  order 
a  "  White  Star,"  nothing  so 
convincing  as  an  actual 
trial. 

The  William  Powell  Co. 


CINCINNATI, 


OHIO, 


1^ 


Mention  Engineers'  Review. 


Genuine  Armstrong 


I  Armstrong 


~"   tVttS 
:....,^  RRmCEPORT  COMM  ^=.,;^ 


STOCKS  AND  DIES 

P  For  Threading  Pipe. 

Jnivenally  acknowledged  to  be  the  best  on  the  maiket. 


The  Armstrong  Mfg.  Go. 

BRIDGEPORT.  CONN. 

New  Yoilt  Office,  139  Centre  Street. 
Sand  tor  CBtaIo|(u«. 


Conditions  that  are  more  pronounced 
every  day,  make  force  feed  lubrica- 
tion absolutely  indispensable.  Most 
engineers  know  this,  but  the  one  ques- 
tion with  them  is  to  secure  the  best, 
most  durable,  most  reliable  lubricator 
made.  Now,  we  are  willing  to  lend 
any  engineer  a  helping  hand.  We 
will  send  on 

30  DAYS'  TRIAL 

A  New  Improved 
Rochester 
Automatic 
Lubricator 

with  all  necessary  connections. 

GREENE,  TWEED  ®  CO., 

17  Murray  St.,  NE'W  YORK 


JO 
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Engineers  can  depend  upon  tKe 

Chicago    Automatic 
Injectors 

doin^  ^vhAt   M^e   claim   for  tKem. 

STEAM  nr       t  . 

We  have  the  most   ex- 
tensive testing  plant  in  the 
United  States  and  each  in- 
jector is    tested    under 
0  actual    conditions    before 
m  leaving  our  f acton,'. 

Place  a  Chicago  Injector 

on  your  boiler  and  your 

injector  troubles  are  ended. 

The  Chicago  is  for  sale 

by  all  dealers. 

Send  for  our  1905  cata- 
logue showing  our  full  line 
of  Injectors,  Lubricators, 
Grease  Cups,  etc. 

THE  CHICAGO  INJECTOR  CO. 

WADSWOR.TH,  OHIO. 


There'iMi^ht'vto 

fTeAUTOMAriCI 
\J.O.  INJECTOR! 

IN  EVERY  BOILER  ROOM. 

It  U  the  one  perfect  injector  for  every  type  of  rteam 
boiler.  It  is  almost  as  indispensable  (or  the  perfect  opera- 
tioD  of  a  boiler  as  the  water  whicli  it  feeds. 

It  brinsM  satisfaction  to  every  engineer  because  itbrinn 
complete  freedom  from  injector  troubles.  Iw  simple  and 
strong  construction  insures  freedom  from  repair  bills  makes 
it  easy  to  keep  clean,  and  is  the  secret  of  its  well-known 
rctiatiility.  The  V.  S.  Automatic  Injector  atarts  at  lower 
steam  pressure  and  works  to  higher  than  any  other ;  can  tw 
used  as  lifting  or  non-lifting  injector,  and  ita  range  and 
capacity  are  guaranteed  by  a  certificate  accompanying  each, 
Demand  the  genuine  "U.  S."    Take  no  substitute. 

.  Some  interesting  facts  about  boilers  snd  their  care 
with  slew  words  sbout  iniectors,  are  contained  In  our 
tsmous  "Engineer's  Red  Book  "  Sent  free  to  all  wlio 
write.     Let  us  hear  (rom  you. 

American    Injector   Company, 

DETROIT.  L.  S.  A. 


The    Big 


For  Every  Engineer  l|~»^ ! 


Penficrthy 
AuioniAiic  Injettor 


-THIS- 


Peiihc  rihy 
Auto  Positive  Injector 


Pcnbet't  hy 
forci!   Fetd   Oil   Pump 


is  a  Guarantee  of  Excellence. 


No  Boiler  Room  is  Complete 
Without  Them 

Simple.  Reliable,  Durdble.Economica!. 

Penbepihy 
Injector  Co. 

Detroit.   U.S.A. 


Success 

Vacuum  Auto  ^.jtiT  O.i^c 
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WILLIAMS" 


Double 
Disk 
Gate 
Valves 

Guaranteed   to 

be  Best  on  the 

MarHet 


Send  for  Catalog 
and  Plica 


The 

D.  T.  Williams 

Valve  Go. 

CINCINNATI,       OHIO. 


E 


56e  JACOBS  Patent  Water  Tube 
'eed  "Water  Heater  and  Purifier 


Great  Efficiency 
Simplicity  of 
Construction 
and  Low  Cort 


Baa  a  cast  uoh  ibcll 
which  will  ncverwearout: 
with  seamleudnwnbraia 
tubes  expanded  into  tube 
platea  at  top  and  bottom, 
with  double  blow-off. 

The  tubes  l>ciut;  sur- 
mounted  by  a  cap.  form- 
ine  a  chamber  at  the  top, 
and  beinf  fastened  ri^dly 
only  to  the  lower  tube 
plate,  f rc«  play  i<  given  for 
expansion,  thereby  prr- 
ventinff  rupture  and  teak- 
age  of  joints. 


Chas.  Jacobs  &  Co. 

41  0:iver  Street, 
BOSTON,     .     .     MASS. 


R.  R  MURRAY, 

41  Pint  National  Bank 
1/  Building, 

Pitbburg,    .    .    Pa, 


The  Foster 

Class  "W"   High  Pressure  Regulator 

is  a  stanciard  device  for  regulating 

pressures,  steam,  gas  or  air,  in  which 

the    movements    of    the    valve    are 

governed  by  a  diaphragm   controlled 

by   compensating  springs  and  levers. 

It  is  positive  in  action  and  absolutely 

automatic   after   adjtistment,  noiseless     ^,j^,  .^y„  ,jjg,, 

and  reliable,  ensuring  uniform  delivery   «•««"«  Regulator 

pressure,  regardless  of  variation  in  initial  pressure. 


The  Foster  BacK  Pressure  Valve 


By  dispensing  with  direct-acting 
springs  or  weighted  levers,  irregularity 
in  back  pressure  and  loss  or  increase 
of  back  pressure  through  levers 
pounding  themselves  loose,  are  obvi- 
ated. We  offer  a  noiseless,  positively 
reliable  valve  that  will  maintain  abso- 
lute uniformity  of  back  pressure. 


Back  Pressure 

Valve 


The  Foster  Piston-Actuated  Pump 
Governor 

Controlled  wholly  by  the  discharge  pres- 
sure, noiseless,  perfectly  governed,  fitted 
with  renewable  valve  clapper  seats.  Gov- 
erns the  supply  of  steam  to  the  pump  and 
the  fluid  supply. 

Illustrated,  descriptive  catalog,  describing 
the  above  and  otber  Specialties  for  regula-       pi,ion. 
tion  of  steam,   air  and  water  pressures,  for     *^mp'' 

the  asking.  Governor 


Foster  Engineering  Co. 

NEWARK,  N.  J. 


• 


i 
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I  EXHAUST  OUTLET' 

BBAUSTCTtAM^'INLeT  /> 


MIMBLINB  CHAMBCB 

sna    NOZZLE 

AUTOMXnC 


COLO 
WATER 


THE  STEWAR 

Improved  Feed  Water  Heat 


Oil  Separator  and  Filt 


Is  guaranteed  to  increase 
the  economy  of  yoor  plant 


It  saves  fuel  by  heating  the  feedwate 
boiling  point.  Reduces  labor  of  cleaninif 
ters  by  filtering  and  purifying  the  feedwi 
before  it  goes  to  the  boiler. 

It  separates  oil  from  the  exhaust  st 

The  exhaust  can  then  be  used  for  other  heat 

j+MiTMiSJ   purposes  and  the  condensation  returned  p 

_^jjwM  wna  to  the  boilers. 

It  automatically  regulates   the  supply 
water  to  the  heater  by  balanced  valve  and 
draining  float. 

Made  of  the  best  material  and  by  the  fa 
workmen.  Easily  installed  and  cleaned.  S< 
for  circulars. 


That  the  Power  Pump  is  the  most 
economical  form  of  boiler  feed 
is  conceded  by  all  engineers. 

It  is  simple  in  construction  and  less  liable 
to  get  out  of  order. 

The  pump  shown  herewith  is  of  the 
double  plunger  type  and  can  be  run  as  double 
pump  or  as  two  distinct  plunger  pumps. 

It  is  self  contained  and  complete  in  itself. 

Attach  the  pipes,  put  on  the  belt  and  it  is 
ready  for  service. 

We  make  several  types. 

0*t  oar  Catalog. 

The  Stewart  Heater  Co. 


160  Norfolk  Ave. 


BUFFALO,  N.  Y. 


NO.  6.  DOUBLE  PLUNOER  PUMP  WITH  ECOENTRIOS. 
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Save  Your  Steam 


BT  VBnfO  A. 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated. 
If  you  want  to  know  more 
about  them  write. 


The  Fisher  Governor  Co. 

1203  Main  St..  DITaat 


THE, 

IDEAL  TWINS 

will  strain  your  boiler  feed  or  condenser 
l^k         water  thoroughly  and  economically. 


One  is  always  on  the 
job  and  the  other 
ready  to  get  on  when 
needed. 


MERRILL'S 
SUCTION  STRAINER 

works  in  any  position ; 
never  stops  the  fiow  of 
water;  saves  building 
a  crib  and  saves  an 
everlasting  lot  of 
trouble  and  annoyance 

It  is  a  duplicate  mouey- 
makini;  proposition. 

Strnin  Turbine  uscncan- 
not  aflord  to  be  without  it. 

BeiTER  WRrre  me  if  VOU  are  liyrBRBSTBD 

G.  U.  MERRILL. 


SI   ▼»(»   Hovtca   St. 


PATSR.SON.   N.  J. 


I  also  make  the  Improvad  Automatic  Tlc-».T*c  OresM  Cup, 
the  best  tbiuff  on  the  market  for  lubricating  crank  pins  or  eccea- 
Iric*.    Send  fof  one  on  approval. 


^^ijh^ 


GOLD  MEOAL 
LOUISIANA  PURCHASE  EXPOSITION 

AWARDED   TO 

HARRISON   SAFETY    BOILER  WORKS 


Proof 


There  is  a  certain  manufacturing  plant  in 
New  England,  known  all  over  the  world, 
where  one  of  our 

Coclirane  Oil  Separators 

protects  a  closed  heater  so  that  the  conden- 
sation of  the  steam  used  in  the  heater  shall 
l)c  free  from  oil  and  suitable  for  use  in  the 
hoilcrs.  When  the  owners  of  this  plant  re- 
cently shipped  the  closed  heater  to  its  manu- 
facturers for  some  necessary  repairs,  the 
manufacturers  stated  that  it  was  the  first  one 
of  their  heaters  that  they  had  ever  opened 
without  finding  marked  traces  of  oil  on  the 
steam  side  of  the  tubes.  It  was  unconscious 
and  mightly  strong  evidence  that  the  Coch- 
rane Oil  Separators 

TaRe  Out  Oil 

from  exhaust  steam  so  thoroughly  that  this 
steam  when  condensed  can  be  safely  used  as 
boiler  feed  or  in  manufacturing  processes  re- 
quiring pure,   hot  water. 

The  closed  heater  manufacturers  were  sur- 
prised when  they  learned  what  kept  the  oil 
out,  but  they  probably  did  not  know  that 
there  are  over  10.000  Cochrane  Separators 
giving  just  as  good  service  in  actual  opera- 
tion. ..|, 

A  Cochrane  Oil  Separator  placed  ahead  of 
your  closed  heater,  or  in  the  line  leading  to 
your  exhaust  steam  heating  system,  would 
save  you  hundreds  or  thousands  of  tons  of 
pure,  hot  water  every  year,  which  would 
mean  an  annual  saving  of  many  times  the  cost 
of  the   Separator. 

What  are  your  conditions?  Perhaps  we 
could  be  of  assistance,  or  perhaps  you  could 
find  some  good  point  or  suggestion  in  our 
Separator  Catalogue  43-S. 

Harrison  Safety  Boiler  WorHs 


8137  North  17tH  Str**t. 
PHILADELPHIA, 


PA. 


Manufacturers  of  Cochrane  Feed-Water 

Heaters,  Cochrane  Steam  and  OH 

Separators,  and  the  Sorge- 

Cochrane-Systems. 
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MONITOR    DUPLB] 


STEAM 


PUMPI 


Require  less  attention,  fewer  repairs  and  give  better  satisfac- 
tion than  any  other  pump  on  the  market  on  account  of  their 

Simplicity,  Durabilit?^  and  R.eliabilit7 

1 


TBB  MONITOR  OUPI.EX  BOII.ER  FBBDER 


CaMcitr 

Ivcnsth 

of  Siraia 

of  Water 

of 

Boiler 

Cttla 

Cylindcn 

Fisluus 

Stroke 

Hone 
Power 

per  Mi 
Mum 

3 

2 

3 

100 

a 

4 '4 

2V 

4 

200 

4 

5X 

3(i 

5 

350 

7 

6 

4 

6 

500 

I« 

7 

4 

8 

600 

12 

7 

4M 

8 

750 

U 

8 

4, '-2 

10 

900 

17 

8 

5 

10 

1000 

21 

10 

5 

10 

1000 

21 

10 

6 

lU 

15(x» 

52 

For  hot  water  boiler   feeding  under  high    pressure, 
MONITOR    DUPLEX    OUTSIDE    CENTER    PACKI 
PUMP,  illustrated  below,  is  especially  desirable. 

All  water  valves  are  located  above  the  cylinders,  s( 
vapors  due  to  hot  water  do  not  enter  the  cylinders,  whic 
sures  quiet  operation.     All  valves  are  accessible  through  ha 
holes  located  on  top 
of  the    valve    cham- 
bers. 

Otir  prices  Mrill  be 


interesting  to   you 


TBB  MONITOR  onTSIDB  CBNTER  PACKED  PUMP 


THE  SNIDER-HUGHES  CompA! 

200  SKeridan  Street,  CLKVCLAND,  (M 
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NATIONAL  FEED  WATER  HEATER 


2,000,000  Horse  Power  in  Daily  Use. 

»al  characteristics  of  these  heaters  are  SIMPLICITY,  CHEAPNESS,  RELIABILITY  and 
EFFECTIVENESS  and  lull  aniounl  ol  heating  surface  in  every  heater. 

Supplies  Water  to  the  Boiler  at  212"  F. 

■nufacture  tbe  Original  and  Only  Qenuine  First-Class  Coil  Fe«d  Water  Heaters. 

Made  and  sold  only  by 

THE  NATIONAL  PIPE  BENDING  CO. 

175  Lloyd  St.,  NEW  HAVEN,  CONN. 
~"nRAl"rNU  co'l^^KR  PiPB  Catalogue  and  Prices  on  application. 


D     PACKING     TOOLS 


Will  jro  in  any  valve,  rod   pump  orenyine 
sliiffing   bor.    WUl   witluUnd    roughest 
^^  usaue. 

W»  _^  lietof  4  Locking  Tool*-.  Jl.50 

^^toB^  1  set  of  6  i-ackinff  Toola-..  2  2S 

■^^_^  1  aet  of  S  Cold  Chisels 2.00 

^^^^^^>^    Mail  orden  pmraptly  attended  lo.     Get 

v.y    our  book  Ensiueers' Chums. 
DL  &  SCRAPER  C  >..  710-712  Howard  SL,  $T.  LOUIS,  MO. 


ANEmomJS/ES 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  you 
saw  it  in  the  En- 
gineers' Review. 


Myers  ;S^^P^ 

[and  BULLDOZER  POW. 

KR  WORKING    HEADS 

Ijaie  built   especially    for 

deep  well  work. 

"     Constnicted  ao 

to  embody  grral 

ItiftinK  Power  with 
Strength  and  Capa- 
city. For  further  in- 
formation 


SEND 

FOR 

CATA- 

LOaUB. 


F.  E.  MYERS  &  BRO.,  *8hland, 


»an    Earn   a    Few  Extra  Dollars  Now  and  Then 

IF  YOU  WILL  WRITE  FOR  OUR 

PROPOSITION 

We  will  give  you  an  opportunity  to  increase  your  income 
by  using  your  spare  moments.  You  will  be  your  own 
boss  and  we  will  help  you  in  every  way  possible.  If  you 
have  a  little  spare  time  each  day  and  want  to  use  it  ad- 
vantageously, write  at  once. 

MENTION  THIS   PAPER 

'E    CANTON    PUMP    COMPANY, 

CANTON,  OHIO. 


>re  buying  a  new  pump  for  any  purpose,  get  our  catalog  and  prices. 
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QUINCY  ENGINE 


ENOiN«l« 


^i-"  ■  - -- 


- •*"   ----■-• ■■ 


HORIZONTAL,  CORLISS  AND 
VERTICAL,  MEDIUM  SPEED 
AUTOMATIC.  100  TO  3,000 
HORSE-POWER. 


oim 


ALL  OF  OUR  ENGINES  ARE 
UP-TO-DATE  IN  DEStG>'. 
GOOD  WORKMANSHIP.  BEST 
MATERIAL. 


^A^iiAMfeMMMMN 


AMERICAN  BALLcS"n.ENGir 

AND  DIRECT  CONNECTED  GENERATOI 

SAVES  25  % 

American  Engines  lead  in  the  markets  of  Oie    world,    %nt 
AiiBRiCAN-B.^i.r,  DuPi.Kx  Compound  Kngine  is  at  the 
It  i*  a  marv-el  of  simplicity;  requires  no  more  floor  space 
a   simple   en^jine,   and    it   SAVES  25  PER  CENT  OP 
FUEL  without  a  condenser. 

We  furnish  Complete  Plants,  consisting  of  Engines, 
eralors  and  Motors— all  of  our  own  manufacture. 

AMcan  Engine  Gn:«4R.nu..v  Bound  Brook, 

New  York  OlEce,  95  Lilierty  Street. 


NEW  DESIGN-STANDARD  HEAVY  DUT 

BATES    CORLISS   ENGINE 

Continuous  Frame— -Improved  Hook  Valve  Gear. 


The  Best  for  Every  Duty. 

Simple  and  Compound. 
Direct  Connected  or  Belted. 


STANDARD  HEAVY  DUTY-FRONT  VIEW. 


Highest  Effich 
Best  Regulatioi 

BRANCH  offices: 

English  Iron  Works.  Kansas  City,  A 
n.  W.  Graber  Machintry  Co.,  DalUi, ' 
A.  D.  Granger  &  Co.,  New  York  Oty. 
Smith-Courtney  &  Co.,  Richmond.  ^ 
Machinery  S,  Electrical  Co.,  los  Aim 

Cal. 
A.  D.  Granger  t,  Co.,  Philadelphia,  P 
A-D.Granger  &  Cu.,Piitiburgh,  Pa. 

WrIU  Today  far  Cafa 

BATES  MACHINE 

JOLIET, 
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The  Most  Desirable  from  Every  Standpoint 


-IS  THE- 


^^^^=^-^^^^^^^^^  Combination  Feed- Water 
C  O  O  K.  S  O  n  Heater,    Purifier,     Filter 

and  OU  Separator 


Let  us  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  Spring 
Subject  to  Trial. 


The  COOKSON  has  many 
advantages  over  all  otliers: 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.  Constant 
temperature  204-212"  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
with  the  water. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

V^rit*  for  CMtslog. 


Bates 
Machiine  Co. 

Joliet,  Illinois 
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You  can  serve  your  employer 
best  by  using  the  best  Oils. 

Capitol  Cylinde 

and 

Renown  Engine 

Oils 


Haue  been  on  the  market  for  years  and 
have  proved  their  worth.     These  brands 

stand  for 

Economy  and  Efficienc 


That  is  why  more  barrels  of  these  oils 
are  sold  every  year  than  of  all  others^ 

combined. 


mz"w 
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S1.00  •  jat 
10  cmto  •  CODY 


Quincy  Corliss  Engines 


EXTRA    HEAVY 
DUTY   TYPE 

An  Er>                      I  Engina  ue  liii  bed  nlaaiai,  hence  il  p«y»  to 
t  tiial  evci^  :-:-^..,.  .-.  dftgood  tu  tKe  he«l  tna***'' '^  -"■■'  w...ln hi..  >  .«. 

£v«fy  oiM  of  out  many  Quincy  (Lngina  u  giving  ■  gocxj  tccoiwl  oi 
Ktch  lity,  uui  all  nfe  good  lalesmen  to  whom  we  may  leia  the 
uilical  purcham. 

'Quincy  Engine  Works, 

QUINCY,  ILLINOIS 


4^. 

99^ 


NEW  YORK.  I 
PHILA 


vay. 

.17  Withenpoon  Bldg. 
.w^vNClSCO.   17  Fremont  Si. 
KANSAS  CITY.  2d  and  Main  Sli. 


This  is  the  New  and  Improved  Extra  Heavy  Duty 

Harris-Corliss  Engine 


|Tli(  UtMl  tnd  best  u  rtgjrcis  deslfrn  tod 
Uaa  oi  (tttjoouy  cngiucb 

es;  double  eccentrics;  heavy  one- 
llece  frame;  disc  crank;  noiseless  vacuum 
fash  pots,  and  speciall]f  arranged  Brown 
Valve  Gearing,  with  new  and  im- 
DVBd  BDhooiiing  devices. 

laattrr  irti  ,•  tin-   duly— uo  matter  what   the 
-  tKtit^g  to  piirchaMT  an  ro- 
■  I  i.     riiBl   means   UARKtS- 

BalH  Only  By 

'M.    A,     HARRIS    STEAM     ENGINE    CO., 


Providence,     R.     i. 
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A  Fine  Engineer's  Cap  Free 

A  Cap  like  illustration,  a  sample  o( 

Kev^one  Grease 

and  a  fine  brass  cup  sent  free 

To   Any    Engineer 

who  will  send  firm's  name,  also  size  tap  in  which  cup  is  to  be  used  and  H.  P.  of  engine  and 
agree  to  lest  sample  and  report  resull-if  it  fulfills  our  guarantee.     Sejid  for  lileialure. 

Key^one  Lubricating  Co. 

DEPT.  E 

Philadelphia,  Pa.,  U.  S.  A. 
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No.  8. 


ILECTRICAL   EQUIPMENT   OF   THE 
OL  RIVER  BRANCH  OF  THE  NEW 
rORK  &  HARTFORD  RAILROAD. 

leresting  electric  equipment  has  recently  been 
and  installed  by  Westinghouse,  Church,  Kerr 
New  York  city,  for  tlie  Fall  River  branch  of 
York,  New  Haven  &  Hartford  Railroad, 
rates  a  double-track  road  between  Provi- 
Warren,  R.  I.,  with  single-track  extensions 
Warren  to  Fall  River,  Mass.,  and  Bristol, 


requirements,  it  was  decided  that  an  alternating  cur- 
rent installation  would  better  meet  the  requirements 
than  an  enlargement  of  the  existing  direct  current 
system. 

The  introduction  of  an  alternating  current  system 
in  connection  with  the  existing  direct  current  system 
introduced  several  interesting  problems,  chief  among 
which  was  that  of  operating  the  alternating  current 
sub-stations  with  direct  current  from  the  machines  in 
the  old  station,  the  generating  units  in  this  station  be- 
ing in  such  good  condition  as  to  preclude  their  aban- 


NGINE  AND  TURBINE  EQUIPMENT  OF  THE  FALL  RIVER   BRANCH   OF  THE  NEW   YORK  &  HARTFORD  RAILROAD. 


id  has  been  operated  electrically  as  a  direct- 
ustallation  since  1900,  the  current  being  gen- 
^the  Warren  power  station  at  550  volts.    Op- 
connection  with  this  station  are  two  storage 
itions,  one  at  East  Providence,  R.  I.,  and  the 
[Brayton,   Mass.,  which  are  connected  with 

station  through  heavy  copper  cables, 
^to  increased  traffic  demands,  the  old  equip- 
not  adequate  to  meet  the  new  conditions, 
tract  was  entered  into  with  the  above  named 
tor  additional  equipment.    After  careful  con- 
of  present  conditions  and  possible  future 


donment.  This  was  accomplished  through  the  use  of 
an  inverted  rotary  transformer  connected  between  the 
new  alternating  current  machines  and  the  direct  cur- 
rent machines  in  the  old  station.  The  excellent  results 
obtained  from  this  apparatus  have  fully  demonstrated 
the  practicability  of  this  method,  for  this  unit  acts 
automatically  in  changing  alternating  current  of  13,- 
200  volts  to  direct  current  at  550  volts,  or  vice  versa, 
as  conditions  of  service  require. 

It  has  also  been  found  that  the  old  station  apparatus 
operating  with  this  converter,  with  no  alternating  cur- 
rent machines  or  storage  batteries  connected  in  serv- 
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ice,  will  carry  the  present  loads  in  a  much  more  satis- 
factory manner  than  was  possible  under  the  old  con- 
ditions. 

The  power  station  building  at  Warren  is  a  continu- 
ation of  the  old  station  building,  but  has  been  made 
entirely  fireproof.  The  structure  consists  practically 
of  two  buildings,  separated  by  a  partition  wall ;  one 
housing  the  boiler  equipments,  and  the  other  housing 
the  engine  and  the  electrical  apparatus.  This  latter 
building  is  arranged  with  an  extension,  to  provide 
room  for  the  switchboard,  and  has  also  two  floors; 
the  upper  floor  carrying  the  steam  turbines,  generating 
apparatus,  switchboard,  and  superintendent's  office; 
the  lower  floor  carrying  the  condensing  apparatus, 
transformers,  cables,  storeroom  and  attendants'  quar- 
ters. Fig.  I,  is  a  view  of  the  engine  and  turbine  rooms 
The  general  arrangement  of  the  turbines  and  boilers  is 
shown  in  Fig.  2. 

The  boiler  room  is  one  story  in  height,  and  contains 


stokers,  should  these  latter  be  desired.    A  brick 
flue  is  carried  along  the  rear  wall  of  the  boiler 
and  is  arranged  with  damper  connections  into 
boiler.     On  the  outside  of  the  building,  this 
flue  enters  the  masonry  base  of  the  chimney, 
base  is  20  feet  high,  and  carries  a  self-supporting 
stack  9  feet  in  diameter  and  130  feet  in  height.  Fd 
3  shows  a  plan  view  of  the  new  power  station. 

The  boiler  room  also  contains  two  12  x  7  x  Iw 
feed  pumps,  made  by  the  Warren  Steam  Pump  Co., 
Warren,    Mass.     These  are  of   the   duplex  outsi 
packed  plunger  type,  with  separate  valve 
A  4-inch  deep  well,  which  is  used  at  times  of 
ruption  to  the  city  water  system,  is  also  located  wi 
this  building.     This  well  is  piped  direct  to  the 
pumps  in  both  stations,  and  also  to  the  storage  tiA 
which  is  located  outside  of  the  building. 

The  high-pressure  steam  lines  are  arranged  in  two 
headers,  one  furnishing  steam  to  the  turbines,  and  lit 


FIG.  t.    ELEVATION  SBOWINC  TURBINES  AND  BOILERS. 


the  boilers,  steam  pumps,  water  and  steam  lines.  The 
floor  of  this  building  is  laid  with  vitrified  brick,  with 
an  ash  track  running  through  the  firing  space  in  front 
of  the  boilers.  An  elevated  coal  trestle  is  located  just 
outside  the  boiler  room  wall,  which  is  arranged  with 
inclined  bunkers,  from  which  the  coal  passes  directly 
into  the  boiler  room  by  gravity. 

The  roof  of  the  new  addition  is  made  of  Ludowici 
tile,  carried  on  steel  trusses.  The  floor  of  the  engine 
room  is  made  of  reinforced  concrete,  carried  on  steel 
floor  beams.  The  floor  of  the  basement  is  also  made  of 
concrete.  Heavy  steel  girders  are  also  carried  along 
the  walls  of  the  engine  room,  forming  a  runway  for  a 
traveling  crane. 

The  boiler  room  equipment  consists  of  four  Bab- 
cock  &  Wilcox  water-tube  boilers,  having  a  normal  rat- 
ing of  400  horsepower  each,  arranged  in  two  batteries. 
These  boilers  are  designed  with  flat  grates,  and  also 
for  the  introduction  of  superheating  apparatus  and 


other  supplying  steam  to  the  auxiliary  apparatus  1 
the  station.  The  boiler  connections  to  the  steam  he* 
ers  are  provided  with  extra  heavy  reverse  current  ai 
tomatic  stop  valves,  which  were  furnished  by  the  Nc 
Bedford  Boiler  &  Machine  Works.  These  connection 
and  those  from  the  headers  to  the  various  steam  a{ 
paratus,  are  carried  on  direct  lines,  ample  provisit 
being  made  for  expansion  and  contraction  by  mcai 
of  suitable  bends.  The  headers  and  the  ends  of  bran< 
lines  are  provided  with  drip  chambers  and  conne 
with  a  Holly  return  system,  which  conveys  the  wat 
of  condensation  back  to  the  boilers. 

The  exhaust  lines  from  the  turbines  pass  direct 
the  condensers,  which  are  located  along  side  of  the 
machines,  with  a  by-pass  connection  to  independc 
atmospheric  exhausts,  in  which  lines  are  connecti 
16-inch  Blake  relief  valves,  of  the  horizontal  pattci 
Tlie  exhaust  steam  from  the  auxiliary  apparatus  is  co 
veyed  to  an  800-horsepower  Goubert  horizontal  i 
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in  heater.    This  connection  also  leads  to  a  sep-  This  covering  was  applied  in  blocks  and  wired  in 

atmospheric  exhaust.     The  water  connections  place,  then  covered  with  insulating  paper,  and  over 

the  feed  pumps  to  the  heater  are  made  up  with  this  a  canvas  jacket  was  sewn. 

heavy  pipe  and  fittings,  and  from  the  heater  to         The  drips  from  the  exhaust  lines  are  carried  to  a 

oiler  with  brass  pipe.    The  water  connection  at  Nason  trap,  which  discharges  the  water  of  condensa- 


FIG-  8.     PLAN  VIEW  OF  THE  NEW  TURBINE  AND  BOILER  ROOMS. 


ater  is  also  by-passed,  to  admit  repairs  being  tion  into  the  sewer.    The  tide  water  which  is  used  for 

to  the  heater  without  interruption  of  service.  condensing  purposes  is  taken  from  a  cove  adjacent  to 

steam,  exhaust,  hot  water  and  drip  lines  through-  the  power  station  building.    The  water  is  led  through 

,e  station  are  insulated  with  magnesia  covering,  a  timber  sluiceway  to  a  brick  suction  well,  from  which 
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point  the  water  is  carried  through  cast  iron  pipes  to 
the  condensers. 

The  engine  room  equipment  consists  of  two  West- 
inghouse-Parsons  steam  turbines,  direct  connected  to 
two  750-kilowatt,  25-cycle,  13,200-volt,  revolving-field 
generators,  furnished  by  the  Westinghouse  Electric  & 
Mfg.  Co.,  each  unit  being  mounted  on  a  separate  cast 
iron  base.  These  units  operate  at  1,500  revolutions 
per  minute.  The  turbines  are  connected  by  means  of 
easy  bends  with  the  steam  main  located  in  the  boiler 
room,  and  with  the  vertical  twin  air  pumps  and  jet 
condensers  located  in  the  basement  of  the  engine  room. 
These  machines,  when  operating  on  a  vacuum  of  26 
inches,  develop  an  electrical  horsepower  hour,  on  16 
pounds  of  steam.  The  condensers  have  a  capacity  of 
15,000  pounds  of  steam  per  hour,  with  a  vacuum  of 
zSyi  inches.  The  turbines  are  also  equipped  with  an 
independent  oil  pump  and  storage  tank,  to  insure  a 
full  supply  of  oil  at  all  times,  and  to  permit  the  re- 
moval and  filling  of  the  oil  system  expeditiously. 

The  generators  are  connected  to  the  switchboard 
with  extra  heavy  rubber-insulated  lead-encased  cables, 
supported  on  steel  frames  hung  from  the  basement 
ceiling.    To  furnish  the  current  for  exciting  the  fields 


FIG.  4.     INTERIOR  VIEW  OK  ONE  OF  THE  SUB-STATIONS. 

of  the  generators,  a  50-kilowatt  direct-current  steam- 
generating  set,  consisting  of  a  9-inch  Westinghouse 
compound  engine,  direct-coupled  to  a  50-kilowatt,  1 25- 
volt,  direct-current  Westinghouse  generator;  and  a 
motor-generator  set,  consisting  of  a  75-horsepower 
Westinghouse  induction  motor,  direct-coupled  to  a  50- 
horsepower,  125-volt  Westinghouse  generator,  have 
been  provided.  These  machines  also  furnish  the  cur- 
rent for  arc  and  incandescent  lighting  throughout  the 
building. 

The  switchboard  consists  of  two  sections,  one  carry- 
ing all  the  high  tension  switching  apparatus,  and  so 
designed  as  to  carry  the  various  switches  in  fireproof 
compartments,  the  contacts  being  operated  in  a  bath 
of  oil.  The  low  tension  switching  apparatus  is 
mounted  on  a  2-inch  marble  switchboard,  made  up  of 
nine  standard  panels,  having  the  instruments  mounted 
on  the  face  of  the  board  and  the  wiring  carried  on  the 
back  surface. 

A  750-kilowatt  inverted  rotary,  already  referred  to, 
is  located  on  the  engine  room  floor.  This  machine  is 
connected  through  three  225-kilowatt  surface  cooled 
transformers  to  the  high  tension  bus  bars  and  switches, 
and  through  the  low  tension  switchboard  to  the  gen- 


erators in  the  old  station.    This  machine  is  also 
vided  with  a  separate  exciter  mounted  on  the  n 
armature  shaft,  so  as  to  provide  a  large  range  of 
lation.    The  high  tension  lines  leaving  the  station 
equipped  with  choke  coils  and  lightning  arrester 

The   sub-stations   at   East   Providence,    R.    I., 
Brayton,  Mass.,  each  contain  three  300-kilowatt  ro- 
tary converters,  nine  iio-kilowatt  surface  cooled 
formers,  arranged  in  sets  of  three,  each  set  serv 
single  rotary.    An  interior  view  is  shown  in  Fig. 

The  low  tension  switchboard  consists  of  two  t 
panels,  three  panels  for  the  direct  current  side  of  the! 
taries,  three  panels  for  the  alternating  current  sid 
the  rotaries,  and  one  high  tension  circuit  breaker 
This  latter  panel,  however,  carries  only  the  rei 
control  and  trip  coils  of  the  breakers,  the  switcha 
proper  and  the  bus  bars  being  located  in  fireproof  com- 
partments in  the  rear  of  the  board. 

The  high  tension  lines  entering  the  stations  are  al« 
equipped  with  choke  coils  and  lightning  arresters. 

The  low  tension  connections  between  transformers, 
switchboards  and  rotaries  are  made  with  paper-imo- 
lated  lead-encased  cable,  and  all  high  tension  connec- 
tions are  made  with  extra  heavy  rubber  covered  Ifid 
encased  cable.  All  cables  are  carried  in  tile  ducts  built 
in  the  concrete  floors. 


A    NEW    AND    EFFECTIVE    SYSTEM    OP 
AUTOMATIC   LUBRICATION   FOR 
VERTICAL  HIGH  SPEED 
ENGINES. 

The  greatest  difference  in  the  various  make  of 
engines  lies  in  the  technical  knowledge  employed  in  ih« 
designing  and  proportioning  of  the  various  parts  for 
their  respective  duties,  and  the  skill  exhibited  b>'  the 
mechanics  employed  in  building  them.  AutomatK 
lubrication  of  engines  has  been  one  of  the  details  vm 
slow  in  development.  The  splash  system  has  up  to  th* 
present  time  been  almost  entirely  used  in  luhr 
engines,  and  for  vertical  double  reciprocating  t :  , 
it  is  very  unreliable  particularly  at  slow  speeds.  A  new 
method  of  lubricating  vertical  high  speed  engines  and 
which  is  something  entirely  different  from  many  of 
the  usual  methods,  is  shown  in  the  phantom  perspec- 
tive of  the  type  A  engine  manufactured  by  the  Ameri- 
can Blower  Co.,  Detroit,  Mich. 

The  illustrations  show  the  arrangement  of  the  in- 
terior lubricating  mechanism.  Every  frictionil 
surface  is  running  in  oil,  therefore  there  can  be  no 
possible  contact  between  metals,  which  almost  elimi- 
nates all  wear. 

The  phantom  outline  shows  the  easy  and 
graceful  curves  of  the  engine.  The  base  of  the  engine 
is  very  large  assuring  freedom  from  vibration  as  weD 
as  increasing  the  surface  for  radiating  heat.  By  ^^ 
f erring  to  the  illustration  Fig.  i,  the  operation  of 
oiling  system  can  be  easily  traced.  The  entire  are*; 
neath  the  crank  is  an  oil  reservoir,  in  which  the 
filtered.  From  this  resorvoir  the  oil  is  pumped 
point  above  where  oil  is  required,  from  whence 
distributed  by  gravity  through  5-16-inch  brass  tu' 
every  part  needing  oil.  On  the  engine  shaft  is  ff 
eccentric  K.  L  is  the  air  pump,  the  plunger 
held  in  contact  with  the  eccentric  K  by  a  spri 
the  lower  edge,  working  in  tension.  .^  is  a  ch: 
attached  to  the  outside  of  the  frame  so  as  to  be  casilV 
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:ianM| 
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ssible  and  in  this  is  located  the  pump  valve.    The 
ger  can  be  removed  through  the  bottom  when  nec- 

'y- 

he  oil  is  forced  up  through  a  J^-inch  pipe  B, 
larging  into  a  brass  wire  funnel  shape  strainer  C 
1  which  the  oil  empties  into  a  tray  which  is  cast 
me  of  the  panels.  From  this  tray  brass  tubes  lead 
oil  to  the  various  parts  of  the  engine.  The  upper 
i  of  the  tubes  project  up  nearly  level  with  the  top 
lie  tray,  and  have  a  narrow  strip  cut  down  to  the 
om,  so  oil  will  run  evenly  into  all  the  tubes,  and 
her,  nothing  can  lodge  in  them  to  clog  them  up. 
he  tube  £  oils  the  crosshead  pin  through  an  oil- 
H,  which  is  screwed  into  the  end  of  the  pin.    The 


\ 
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oils  the  crosshead  guides,  a  similar  tube  being 
he  opposite  side.  The  tube  D  oils  the  crankpin. 
i  tube  discharges  into  an  oil  ring,  inside  the  ee- 
rie K,  attached  to  one  side  of  the  crank  cheeks. 
>  ring  has  an  oil  retaining  flange  along  the  outer 
Into  the  crankpin  are  drilled  diagonal  holes  as 
vn  at  0,  Fig.  2,  which  connect  to  a  groove  cut  in 
face  of  the  pin.  The  rotation  of  the  crank  pro- 
a  the  centrifugal  force  to  drive  the  oil  through 
e  channels,  there  being  a  fresh  stream  of  oil  at 
y  revolution  and  just  ahead  of  the  time  when  the 
test  pressure  is  on  the  pin. 

I  addition  to  this  independent  supply,  the  ring  also 
les  the  drip  from  one  end  of  the  main  bearing. 


The  oil  that  drips  from  the  crosshead  is  caught  in  two 
oil  pans  as  shown  at  /,  Figs  1  and  2.  These  pans  are 
attached  to  the  inside  of  the  enclosing  plates.  From 
the  pans  the  oil  drips  into  the  pockets  J  and  runs  down 
tlie  inside  of  the  plate,  dropping  into  cups  set  in  the 
tops  of  each  of  the  main  bearing  caps. 

Instead  of  the  usual  oil  grooves  in  the  top  and  bot- 
tom of  each  of  the  main  bearings,  in  this  system  the 
oil  is  supplied  at  the  sides  where  the  bearing  is  cut 
away  at  tlie  joint.  When  the  strain  from  the  con- 
necting-rod is  up,  the  oil  is  carried  to  the  top  of  the 
bearing,  but  when  the  strain  is  reversed,  there  are  no 


PIG.  2.    SHOWING  METHOD  OF    OIUNG    CRANKPIN.   JOUR- 
NAL BOXES  AND  ECCENTRIC. 


oil  grooves  to  carry  away  the  oil.  On  the  eccentric 
side,  the  oil  running  out  at  the  end  of  the  bearing  is 
caught  by  the  eccentric,  oiling  the  eccentric  strap 
through  the  groove  A^,  after  which  it  drops  into  a 
case  enclosing  the  eccentric,  returning  to  the  oil  cham- 
ber at  the  base  of  the  engine  through  a  channel  cored 
into  the  frame  as  shown  in  Fig.  2. 

On  the  opposite  side  the  oil  is  thrown  into  a  similar 
channel  M,  by  a  ring  on  the  shaft. 

The  governor  pin  on  the  automatic  engine  is  oiled 
from  the  eccentric  before  the  oil  is  returned  from  the 
base  of  the  engine.  The  oil  after  making  a  complete 
circuit  is  strained,  and  filtered  by  a  very  simple,  but 
effective  means  in  the  engine  base. 

With  this  system  of  oiling  a  most  copious  stream  of 
oil  is  supplied,  being  about  34-inch  in  diameter,  none 
escaping  to  the  outside  and  the  engine  is  perfectly  clean 
and  dry.  This  is  a  system  which  will  appeal  to  the  ex- 
perienced engineer  as  a  practical  and  effectual  method 
of  oiling  and  should  do  away  with  all  difficulties  aris- 
ing from  insufficient  lubrication  which  is  the  main 
source  of  most  engine  troubles. 


Steam  rising  from  water  at  its  boiling  point  (212 
degrees)  has  a  pressure  equal  to  the  atmosphere  (14.7 
pounds  to  the  square  inch.) 
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THE     LARGEST     WATER     TURBINE     AND 
ELECTRIC  MOTOR  IN  THE  WORLD. 

The  industrial  progress  of  many  of  tlie  largest  cities 
in  Canada  is  so  intimately  associated  with  the  develop- 
ment of  her  many  waterfalls,  so  richly  latent  in 
energy,  that  the  mere  mention  of  the  former  will  sug- 
gest the  latter.  In  spite  of  the  fact  that  the  applica- 
tion of  these  waterways  to  useful  purposes  has  been  at- 
tended in  many  cases  by  a  very  large  expense,  the 
cheap  power  obtained  has  proven  a  splendid  investment 
as  the  universal  success  of  these  power  plants  attests. 

An  interesting  one  of  these  plants  is  that  of  the  Sha- 
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10.400  HORSEPOWER  WATER  TURBINE,  THE  LARGEST 
IN  THE  WORU>. 


winigan  Wafer  &  Power  Co.,  which  utilizes  the 
power  of  Shawinigan  Falls  situated  on  the  SL  Maurice 
River. 

The  bend  in  the  river  brings  the  upper  and  lower 
water  levels  within  a  short  distance  of  each  other,  thus 
inviting  the  location  of  a  power  house  at  the  bottom 
of  tJie  slope  between  them.  From  the  south  end  of  the 
upper  lake  or  forebay,  a  canal  20  feet  deep  and  1,000 
feet  long  leads  to  a  point  where  the  ground  begins  to 
fall  through  a  vertical  height  of  140  feet  in  a  hori- 
zontal distance  of  500  feet.  Here  the  canal  is  closed 
by  a  concrete  wall,  which  is  pierced  by  six  outlets  for 
as  many  penstocks,  each  9  feet  in  diameter.  Provision 
is  made  for  such  further  extension  of  the  wall  and  ad- 
Hition  of  the  penstocks  as  future  developments  may 


call  for.  At  present  four  penstocks  are  in  j 
carrying  water  to  as  many  turbine  wheels  in  tbi 
house  on  the  shore  of  the  lower  lake.  Thri 
stocks  supply  three  6,000-horsepower,  horizont 
turbines,  direct-connected  to  three  3,750-kilo 
volving-field  generators,  giving  a  quarter-phasj 
volt  30-cycle  current.  The  wheels  run  at  180 
tions  per  minute,  and  provision  is  made  for  a 
cent  loss  in  the  generators  and  a  15  per  cent  0 

The  fourth  penstock  supplies  a  fourth  turb 
cently  installed  by  the  I.  P.  Morris  Co., 
adelphia.  This  turbine  is  the  largest  v^hich 
been  constructed.  It  has  a  capacity  of  10.50Q 
power,  and  a  good  idea  of  its  huge  dimensions 
obtained  from  the  illustration,  Fig.  i.  It  is 
horizontal-shaft,  inflow  type,  with  spiral  cast 
a  draft  tube  on  each  side,  through  which  th< 
discharges  outward  from  the  center.  The  wate 
the  turbine  through  the  intake,  loj/^  feet  in  di 
at  the  bottom  of  the  turbine.  It  flows  around 
the  outer  spiral  tube,  and  then  passes  in 
through  an  annular  set  of  distributor  vai 
through  the  wheel,  and,  diverging,  finally  di 
right  and  left  through  two  large  draft  bends 
either  side,  one  of  which  is  shown  in  Fig.  i. 
bends  are  situated  the  stuffingboxes  for  the  sh 
of  which  is  clearly  visible  in  the  view  showi 
bearings  are  situated  on  separate  pedestals  (< 
from  the  turbme  proper)  but  are  not  shown  i 
photograph.  It  will  be  noticed  that  although 
ameter  of  the  intake  is  io^/<  feet  at  the  bott( 
sectional  area  gradually  diminishes  as  the  wa 
around  the  tube,  the  diminution  being  proportl 
the  amount  of  water  that  flows  in  through  tt 
as  its  circumference  is  traversed. 

The  dimensions  of  this  vast  machine  are  as 
sive  as  the  photograph.  It  is  30  feet  from  bas< 
22  feet  wide  over  all.  and  ttj  feet  from  center 
ter  of  the  two  shaft  bearings.  Its  total  w 
364,000  pounds.  The  shaft,  which  is  of  forg< 
is  solid  and  weighs  10  tons.  It  is  32  feet  3|-^ 
long,  22  inches  in  diameter  at  the  center,  and 
to  16  inches  on  the  generator  side  and  10  inches 
ter  on  the  other  side.  The  runner  or  wheel,  vi 
the  rotating  part  of  the  turbine,  is  of  bron; 
weighs  5  tons.  The  quantity  of  water  used  w 
turbine  is  operating  under  full  load  is  enorm 
less  than  400,000  gallons  passing  throiitrh  per 
lust  what  this  figure  amounts  to,  will  be  undi 
when  we  state  that  it  represents  a  river  too  fe« 
9  feet  deep,  and  flowing  at  the  rate  of  60 
minute.  In  spite  of  its  size,  this  huge  machine 
in  less  than  five  months,  the  contract  being 
May  19,  1904,  and  the  photograph  taken  Oc 
of  the  same  year. 

The  present  output  of  power  from  the  Shai 
station  is  18,000  horsepower,  and  of  this  about 
horsepower  is  transmitted  84  miles  over  long-« 
lines  to  the  city  of  Montreal,  where  it  is 
street  railway,  electric  lighting,  and  general 
purposes.  The  remainder  is  taken  by  local  a 
similar  purposes  and  for  electrolvtic  processes 
current  is  stepped  up  at  Shawinigan  from  2,: 
quarter-phase  to  50,000-volt  three-phase.  The 
horsepower  turbine  increases  the  capacity  of 
tion  to  28,500  horsepower.  Two  of  the  6,oo( 
power  turbines  were  also  built  by  the  I.  P.  Moi 
the  third  by  Esher  Wyss  &  Co.,  of  Switzerlan 
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(e  current  is  generated  at  2,200  volts,  30  cycles 
transmitted  to  Montreal  over  aluminum  cables, 
roltage  being  stepped  up  to  50,000,  and  as  the 
act  of  the  Shawinigan  Co.  called  for  de- 
moi  power  in  Montreal  at  60  cycles  it  was  more 
Siient  to  transmit  it  at  30  cycles,  so  it  was  decided 
jange  the  frequency  at  Montreal  by  synchronous 
k  generator  sets. 

P  this  purpose  the  Shawinigan  Co.  have  erected 
G^e  terminal  station  at  Montreal  in  which  at  pres- 
ire  installed  five  i  ,200-horsepower,  one  8,000- 
(power  frequency  changers  and  two  900-horse- 
three-phase  transformers.  In  addition  to  this 
ktus  there  are  also  two  800-kilowatt  rotary  con- 
which  supply  direct  current  to  the  street  rail- 
pmpany.     All  of  these  machines,  including  the 


>R$EPOWER  SYNCHRONIZING  MOTOR.    THE  LARGEST 
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apparatus,  were  built  and  installed  by  The 
Electric  Mfg.  Co.,  which  is  now  owned  by  the 
amers  Co. 

ooo-horsepower  synchronous  motor  generator 
undoubtedly  a  unique  piece  of  apparatus.  It 
sts  of  a  5,750-kilo\valt  alternating  current  gene- 
.  an  S.ooo-horsepower  synchronous  motor  and  a 
■  connected  induction  motor  for  starting  pur- 
fall  mounted  on  the  same  base.  The  motor  is 
lie  of  developing  a  maximum  starting  torque 
rient  to  2,500  horsepower.  This  set  is  not  only 
|rgest  frequency  changer  ever  built,  but  it  is 
Bsed  of  the  largest  alternating  current  generator 
tration  at  the  present  time  and  the  largest  electric 
Rever  built.  The  total  weight  of  this  set  is  al- 
^oo.ooo  pounds.  The  transformers  were  so  de- 
d  that  they  may,  if  desired,  be  operated  at  56,000 
essure. 
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A  Useful  Cement. 


proportions  are:     Fine  iron  filings,   lo  parts; 

e  of  lime,  three  parts ;  water,  enough  to  mix 

te.     The  joints  are  to  be  bolted  together 

mixture  is  placed  between  them,  and  left 

ht. 


EXPERIENCES  ON  THE  ROAD. 

The  following  incidents  are  taken  from  an  at^cle 
by  B.  C.  Shipman,  which  appeared  in  The  Electric 
Journal. 

A  particular  generator  was  a  1.5  kilowatt  of  a 
prehistoric  period,  but  for  all  that,  doing  yeoman 
service  in  an  antiquated  plant,  which  at  one  time  had 
produced  all  the  carborundum  made.  It  was  used  as 
an  exciter  to  an  alternator  and  had  never  given  any 
trouble  until  a  short  time  before  when  it  burnt  out  and 
was  rewound  at  the  factory.  After  its  rewinding  it 
was  impossible  to  hold  up  the  voltage  on  the  alternator, 
no  voltmeter  or  other  instrument  being  in  the  circuit 
of  the  exciter.  A  thorough  examination  of  the  ex- 
citer and  its  circuit  failed  to  reveal  any  cause  for  its 
not  delivering  proper  voltage  to  the  alternator,  except 
that  it  sparked  slightly.  In  endeavoring  to  remove  the 
sparking,  a  really  surprising  result  was  discovered. 
Rocking  the  brushes  backward  raised  the  voltage  and 
took  the  spark  away. 

Of  course  the  natural  conclusion  was  that  the  throw 
of  leads  had  been  made  wrong  in  the  rewinding,  but 
on  cutting  off  the  canvas  head  such  was  not  found  to 
be  the  case  at  all.  The  leads  were  absolutely  correct, 
and  as  they  were  before  rewinding.  Repeated  trials 
showed  conclusively  that  the  brushes  should  be  set 
back  far  beyond  their  proper  position,  which  was  fixed 
to  a  certain  extent  by  the  design  of  the  machine,  and 
it  was  impossible  to  get  the  brushes  back  as  far  as  they 
should  go.  As  the  machine  had  to  be  in  operation 
that  night,  and  as  I  did  not  particularly  like  that  part 
of  the  country  as  a  residence  for  a  longer  period  than 
absolutely  necessary,  it  was  a  "rush"  job  of  discon- 
necting all  the  leads  of  the  commutator  to  see  if  any 
coils  were  wrongly  connected.  When  the  last  lead 
came  from  its  commutator  bar,  the  cause  of  the  trou- 
ble was  disclosed.  The  commutator  was  loose  on  the 
shaft,  being  of  a  type  held  in  place  by  a  cup  setscrew 
and  no  key ;  and  the  drag  of  the  brushes  was  sufficient 
to  rotate  it  around  the  shaft  through  quite  an  arc,  al- 
though when  the  machine  was  standing  still  the  spring 
of  the  leads  would  pull  it  back  into  place.  The  last 
lead  was  soldered  back  just  in  time  to  catch  the  seven 
o'clock  train  for  town. 

An  equally  simple  thing,  but  which  was  threaten- 
ing much  more  serious  consequences,  was  the  ca.se  of 
an  800-kilowatt,  550-volt,  direct-current,  engine-type 
railway  generator.  This  machine  had  been  installed 
for  a  couple  of  years,  and  had  been  very  unsatis- 
factory, indisputably  so,  since  its  commutator  had  to 
be  turned  very  regularly  once  a  month  during  that 
time.  Nothing  seemed  to  do  it  any  good,  except  turn- 
ing, and  even  that  was  only  a  palliative.  Considerable 
time  and  effort  had  been  spent  in  re-designing  it,  so  to 
speak,  that  is,  putting  extra  balancing  rings  on  the 
back  of  the  armature,  and  chipping  the  pole  faces.  .\s 
far  as  saving  the  commutator  went,  the  power  house 
records  showed  that  these  efforts  went  for  naught. 
The  symptoms  in  the  case  were  as  follows:  After  turn- 
ing, the  generator  would  start  off  beautifully,  taking 
all  kinds  of  load  from  25  to  175  per  cent,  without 
showing  a  sign  of  it;  pretty  good  proof  that  it  was 
electrically  all  right.  After  a  few  days  of  this  angelic 
operation  a  small  spark  would  begin  under  the  brushes 
and  day  after  day  would  get  worse  until  at  the  end  of 
three  weeks  or  a  month,  if  allowed  to  continue  so  long, 
the  fire  thrown  from  under  each  brush  would  be  4  or 
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5  inches  long  in  times  of  heavy  load,  sometimes  flash- 
ing the  machine.  The  first  view  I  had  of  the  machine 
was  in  its  quiescent  state.  It  had  just  been  turned  the 
day  before.  The  power  house  attendants  assured  me 
that  every  attention  was  given  the  machine,  every  kind 
of  commutator  lubricant  and  all  ranges  of  brush  ten- 
sion had  been  tried,  with  absolutely  no  appreciable  im- 
provement in  its  operation.  This,  by  the  way,  illus- 
trates the  fallibility  of  human  testimony. 

The  brushes  were  found  to  have  a  tension  of  about 
9  to  II  pounds  each.  The  only  remedy  applied  was 
the  reduction  of  this  tension  to  2  or  2j4  pounds.  The 
machine  has  never  since  given  trouble. 

To  show  what  can  be  done  to  prevent  shutdowns, 
and  also  to  illustrate  the  hardiness  of  electrical  appa- 
ratus, I  may  cite  the  case  of  a  5-horsepower,  500-volt, 
type  M  motor  which  was  a  very  important  part  of  an 
equipment  in  which  it  drove  a  set  of  reversible 
clutches,  a  water  pump,  an  air  pump  and  lowering  and 
raising  mechanism.  This  complete  apparatus  worked 
22  hours  out  of  the  24,  and  a  shutdown  of  the  motor 
put  a  $30,000  plant  out  of  business  with  a  loss  of 
income  of  $264  a  day.  It  was  of  course  very  poor 
policy  not  to  have  extra  parts  or  even  a  whole  motor 
on  hand,  but  such  was  the  case.  Duplicate  parts  were 
ordered  soon  thereafter.  Owing  to  the  clutches  some- 
times sticking,  the  motor  would  flash  and  the  arc  flare 
up  against  the  field  coils.  A  very  few  of  these  arcs 
would  burn  through  the  taping  of  the  field  coils  into 
the  winding,  and  thus  cause  an  open  field.  We  re- 
paired this  motor  several  times,  and  the  repair  did 
not  take  more  than  three  minutes  by  the  dock,  as  it 
consisted  only  in  bunching  all  the  ends  of  the  wires 
of  the  field  winding  we  could  see,  and  twisting  them 
together  to  complete  the  field  circuit.  The  amount  of 
field  winding  gradually  cut  out  of  circuit  by  repeated 
repairs  of  this  nature,  did  not  seem  to  affect  the  opera- 
tion of  the  motor  in  the  slightest  degree,  and  no  ill 
effects  could  be  observed. 

Another  curious  phenomenon  which  I  have  inci- 
dentally ran  across  in  several  cases  is  the  peculiar 
blackening  of  commutators.  The  only  machines  in 
which  I  have  observed  it  have  been  four-pole  with 
wave-wound  armatures,  though  I  believe  it  is  quite  as 
characteristic  of  any  number  of  poles.  In  four-pole 
machines,  blackening  develops  first  at  points  diametri- 
cally opposite  on  the  commutator  and  gradually 
spreads  in  one  direction — ^against  the  direction  of  ro- 
tation— until  the  curious  spectacle  is  shown  of  one- 
quarter  of  the  commutator  black,  the  next  quarter 
bright  and  perfect,  the  next  quarter  black  and  the 
fourth  like  the  second.  The  starting  line  of  the  black- 
ening is  very  sharply  defined,  the  latter  end  not  so 
much  so,  and  if  the  action  is  allowed  to  continue  the 
whole  commutator  will  eventually  get  black.  With  a 
six-pole  machine  three  equidistant  points  on  the  com- 
mutator show  up,  and  in  any  case  the  number  of  points 
is  equal  to  the  number  of  pairs  of  poles.  The  cause 
of  the  trouble  is  in  unequal  spacing  of  the  pole  pieces, 
and  the  remedy  lies  in  chipping  them  until  the  pole 
faces  and  pole  spacing  arc  equal. 

A  very  curious  s])cctacle  and  one  not  very  soothing 
to  a  nervous  teniiieramcnt  was  presented  in  an  installa- 
tion I  lately  completed.  We  are  all  familiar  with 
pumping  or  hunting  of  alternators  and  synchronous 
motors,  but  this  experience  of  pumping  between  direct- 
current   .shunt   generators  has  certainly  been  unique 


with  me.  The  equipment  consisted  of  four  1,250- 
horsepower,  300-volt,  shunt  generators,  direct  con- 
nected to  water  wheels.  There  were  two  generator! 
to  a  wheel,  one  on  either  end.  The  plant  was  started 
under  short  notice  and  the  brushes  of  the  swivel  ^-pe 
were  not  ground  in ;  consequently  they  sparked  more 
or  less,  so  that  the  exact  neutral  point  was  difficult  if 
not  impossible  to  get,  for  there  was  no  cutting  of 
the  load  to  determine  it. 

Late  one  night  a  small  "Canuck"  appeared  at  nj 
house  as  I  was  preparing  for  bed  excitedly  repeating 
"O  M'sieur,  M'sieur!  Dey  want  you  at  de  'batissf 
quick,  quick,  quick!"  The  inhabitants  always  refer 
to  a  power  house  as  "batisse  electrique,"  and  tisuallf 
drop  the  "electrique."  When  finally  I  sunimood 
enough  French  and  English  combined  to  inquire  wbl 
the  matter  was,  he  almost  shouted  "De  big  w'ed's  all 
fire,  fire,  fire !"  Another  idiosyncrasy  of  the  inhabitait 
is  to  express  the  superlative  degree  by  a  triple  reijtii- 
tion.  A  lantern  and  a  pair  of  rubber  boots  were  quidt- 
ly  obtained  for  the  mile  long  muddy  walk,  but  when 
I  arrived  at  the  power  house  Si  the  machines  were  shit 
down,  and  the  operating  force  in  a  flurry.  The  only 
description  I  could  get  of  the  trouble  was  that  the  nor 
chines  for  no  apparent  reason  suddenly  began  to  thro* 
fire,  first  one  and  then  another  alternately,  and  flie 
operator  said  he  thought  the  two  machines  00  one 
whed  were  behaving  this  way.  I  ought  to  explan 
here  that  as  this  plant  runs  on  practically  a  steady  tod 
ni^t  and  day,  no  governors  were  installed,  hand  Rgo- 
lation  only  being  used.  Also  because  no  speed  lo- 
cators were  installed  it  seemed  possible  that,  owing  to 
widely  different  speeds  on  the  units,  and  hence  dif- 
ferent field  excitations,  a  slight  change  of  load  mi^ 
have  upset  an  unstable  condition  of  multiple  operadoo, 
but  in  this  event  the  trouble  would  have  to  appear  ht- 
tween  machines  of  different  water  wheels  and  not  be- 
tween those  on  the  same  wheel.  We  immediatdr 
started  the  plant  again  to  verify  this  point.  It  went  off 
very  well,  no  trouble  being  experienced  in  putting  4e 
machines  in  multiple.  I  had  about  come  to  the  con- 
clusion that  the  operator  must  have  had  a  "i»pe 
dream,"  when  suddenly  one  machine  groaned,  gave  a 
slight  spit,  and  then  another  machine  groaned  a  little 
louder,  and  the  noise  passed  back  again  to  the  first, 
the  fire  under  the  brushes  getting  a  little  more  videos 
at  each  instant.  For  a  few  moments  it  was  impossible 
to  discover  which  machines  were  showing  the  trouble, 
as  all  the  ammeters  were  disturbed,  and  before  we 
could  definitely  decide  No.  2  unit  had  been  cut  free 
from  the  'busses  and  the  cylinder  gate  throttled.  By 
this  time  it  was  evident  where  the  trouble  was.  No. 
I  unit  was  in  full  exhibition. 

A  generator  would  groan  and  throw  a  sheet  of  fire 
from  under  its  brushes  while  B  would  be  quiet  This 
condition  would  last  for  about  two  seconds,  then  the 
machines  would  exchange  conditions.  With  each 
swing  the  ammeters  would  reverse.  There  was  no 
question  about  it,  first  one  machine  would  be  a  gen- 
erator and  the  other  a  motor,  and  then  znce  versa: 
both  of  them  on  the  same  shaft. 

The  cause  of  the  trouble,  which  fortunately  was  very 
quickly  found,  arose  from  the  fact  that  the  brushes 
were  not  placed  in  similar  commutative  positions  on 
the  two  machines.  Whatever  the  position  of  tfie 
brushes,  it  did  not  make  any  difference  so  long  as  the 
load  remained  steady,  a  perfect  adjustment  could  be 
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had  by  the  field  rheostat,  but  any  considerable  change 
of  output  upset  the  condition  of  equality  of  potential 
difference  between  the  machines,  and  so  the  one  de- 
livering the  lowest  voltage  would  become  a  motor 
while  the  other  would  remain  a  generator.  But  this 
action  itself  would  immediately  cause  a  readjustment 
of  voltages,  the  generator  dropping  below  the  motor, 
and  of  course  the  action  would  immediately  reverse, 
ad  infinitum  and  cumulatively.  The  cause  once  known 
the  remedy  was  easily  applied,  and  the  machines  were 
back  in  service  within  a  few  hours. 

A  point  which  I  do  not  think  the  average  engineer 
appreciates  is  the  length  of  time  it  takes  to  dry  out 
transformers  under  certain  conditions.  Of  course  the 
ideal  way  is  to  heat  the  transformer  in  a  vacuum, 
finally  admitting  the  oil  before  destroying  the  vacuum. 
This  is  also  the  quickest  way,  but  it  is  seldom  that  any 
facilities  are  found  so  that  advantage  can  be  taken 
of  this  method.  Then  recourse  must  be  had  to  heat- 
ing either  by  current  in  the  coils  of  the  transformer 
itself,  or  by  heat  generated  externally.  The  former 
is  the  only  one  of  the  two  worth  considering  if  one 
has  a  choice.  The  usual  assumption  that  a  few  days 
of  drying  at  a  temperature  of  about  90  degrees  C.  fits 
a  transformer  for  use,  while  applicable  perhaps  to  the 
majority  of  cases,  is  not  reliable  in  the  case  of  high 
voltage  transformers.  I  had  one  high  voltage  trans- 
former that  had  to  be  kept  at  the  above  temperature 
for  two  months  and  a  half  before  being  thoroughly 
dry,  and  out  of  14  others  that  had  not  been  as  care- 
fully protected  as  they  might  have  been  before  erec- 
tion, five  of  them  went  over  two  months  before  the 
insidation  resistance  was  high  enough  to  be  con- 
sidered satisfactory.  The  method  of  testing  the  insu- 
lation resistance,  with  a  high  resistance  voltmeter  us- 
ing as  high  a  voltage  as  possible,  has  with  me  always 
given  unfailing  indications  of  the  condition  of  the 
transformer. 

As  a  last  but  not  least  experience  df  interest  and 
use  to  roadmen,  I  will  mention  a  remarkable  case  of 
resuscitation  accomplished  on  a  man  who  received 
about  12,000  volts.  We  were  running  a  load  test  on 
the  transformers  of  this  plant,  and  the  bare  high  ten- 
sion wires  were  led  directly  from  the  transformers  out 
of  the  windows  and  to  plates  dipping  in  the  river.  The 
voltage  was  25,000  and  the  arrangement  two-phase,  all 
four  plates  being  in  the  river  at  the  same  time.  In 
corroborating  the  fact  that  the  man  received  12,000 
volts,  experiment  developed  that  practically  the  whole 
resistance  of  this  natural  water  rheostat  lay  in  the  con- 
tact resistance  between  the  plate  and  the  water,  and 
not  in  the  distance  of  the  path  between  the  plates. 
A  distance  of  40  feet  between  plates  produced  no 
measurably  different  load  than  a  distance  of  20  feet, 
with  equal  amounts  of  submersion.  Hence  the  whole 
body  of  water  and  earth  adjacent  was  practically  at  a 
midway  potential  between  the  two  wires.  The  work- 
man, in  direct  violation  of  orders,  stepped  upon  a 
brick  and  concrete  platform  immediately  over  the 
water  where  the  plates  were  hung  and  his  head  came 
in  contact  with  one  of  the  wires.  In  falling  he  broke 
from  the  top  of  his  head  an  arc  about  18  inches 
long.  His  head  was  burned  completely  to  the  bone, 
as  were  also  his  feet,  though  slightly.  By  vigorous 
working  he  was  brought  around  in  three-quarters  of 
an  hour,  and  after  dressing  went  fishing  the  next  day. 
Without  doubt  he  must  have  had  a  cast  iron  constitu- 


tion, but  it  shows  what  is  possible  in  case  of  electric 
shock. 

In  the  running  of  this  test  a  great  number  of  dead 
fish  floated  up  to  the  surface  from  between  the  rheostat 
plates,  and  the  peculiar  fact  was  noted  that  many  of 
them  were  distorted,  being  bent  somewhat  at  right 
angles  in  the  middle  of  the  body.  An  explanation  of 
this  condition  of  the  fish  was  sought  by  the  operators, 
who  gathered  them  in,  from  the  assembled  electrical 
sharps.  All  passed  it  up  yntil  our  erstwhile  chief  of 
the  transformer  division  opined  that  it  gave  a  beautiful 
illustration  of  the  quarter-phase  current,  as  the  fish 
were  killed  in  a  two-phase  rheostat. 


CONVENTION  OF  THE  I.  U.  S.  E. 

The  International  Union  of  Steam  Engineers  held 
its  ninth  annual  convention  at  Toronto,  Canada, 
from  Sept.  11  to  15. 

After  the  addresses  of  welcome  were  over  the  busi- 
ness began,  with  the  reports  of  the  committees  on  cre- 
dentials, laws  and  resolutions. 

The  annual  address  of  the  president  was  then  de- 
livered by  President  J.  E.  Brunner. 

The  reports  of  the  president  and  secretary  show  that 
the  union  has  grown  steadily  and  that  the  past  year 
has  been  the  most  prosperous  in  its  history.  It  has 
been  comparatively  free  from  strikes  or  lockouts  in  any 
of  its  departments.  The  movement  started  to  bring 
about  an  8-hour  day  has,  it  was  stated,  not  met  with  a 
single  failure. 

The  secretary  reported  that  31  new  charters  for  lo- 
cal unions  and  one  state  union  had  been  issued;  also 
that  three  old  charters  had  been  reinstated. 

The  convention  discussed  an  increase  in  the  per 
capita  tax,  also  the  advisability  of  maintaining  an  out- 
of-work  fund,  a  funeral  fund  and  sick  fund  which 
had  been  suggested  by  Secretary  McKee.  A  special 
committee  which  was  appointed  to  consider  the  sug- 
gestion reported  in  favor  of  a  sick  and  funeral  fund. 
The  committee  thought  the  out-of-work  fund  unnec- 
essary at  this  time. 

The  entertainment  committee  of  the  International 
Exhibitors'  Association  kept  the  delegates  busy  and 
in  a  happy  mood  when  their  minds  were  not  taken  up 
with  the  business  of  the  convention. 

The  new  officers  of  the  union  are :  President,  Matt 
Comerford,  St.  Paul ;  first  vice  president,  Arthur  Mc- 
Cracken,  Chicago;  second  vice  president,  James  Ban- 
nan,  Toronto;  third  vice  president.  Bill  SkiflFington, 
New  York;  fourth  vice  president,  J.  W.  Woods,  St. 
Louis;  fifth  vice  president,  ,  Boston.  Gen- 
eral secretary  and  treasurer  R.  A.  McKee,  Peoria, 
111.,  was  re-elected. 

The  next  convention  will  be  held  at  Milwaukee,  Wis. 

Following  are  a  few  of  the  American  firms  exhib- 
iting goods  at  the  convention : 

Babcock  &  Wilcox  Co.,  New  York ;  Crandall  Pack- 
ing Co.,  Palmyra,  N.  Y. ;  Dearborn  Drug  &  Chemical 
Works,  Chicago;  Engineer,  Chicago;  Fairbanks  Co., 
through  their  Canadian  department;  Greene,  Tweed 
&  Co.,  New  York;  International  Correspondence 
Schools,  Scranton,  Pa. ;  Jenkins  Bros.,  New  York ; 
Lagonda  Mfg.  Co.,  Springfield,  O. ;  Lunkenheimer  Co., 
Cincinnati ;  McLeod  &  Henry  Co.,  Troy,  N.  Y. ;  Peer- 
less Rubber  Mfg.  Co.,  New  York ;  Power,  N««  Y<s«V.. 
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REPRESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM,  26th— B.  F.  Miller. 

Mr.  B.  F.  Miller  was  born  in  the  town  of  Ithaca, 
Mich.  His  father  died  when  he  was  six  years  old  and 
at  the  age  of  14  he  was  employed,  during  the  summer, 
as  engineer  in  a  furniture  factory  with  a  salary  of 
$1.50  per  week  and  board.  During  the  winter  he  at- 
tended tlie  public  school.  Later  on  he  was  offered  a 
position  as  engineer  with  the  Ithaca  flour  mill,  where 
he  stayed  for  two  years.  At  this  time  Mr.  Miller  be- 
gan to  study  the  principles  of  engineering  with  the 
help  of  text  books  and  engineering  papers. 

His  mother  later  on  remarrying,  he  felt  that  he  could 
then  devote  his  earnings  to  his  own  benefit  and  there- 
fore decided  to  learn  the  machinist's  trade,  which  he 
did.  For  the  next  five  years  Mr.  Miller  filled  in  the 
time  working  in  the  country  during  the  summer  and 
teaching  a  district  school  in  winter,  where  he  man- 


B.  F.  MILLER. 

aged  to  save  enough  money  to  pay  his  way  through 
Eastman's  National  Business  College,  Poughkeepsie, 
N.  Y.,  graduating  in  the  spring  of  18)87. 

He  then  returned  home  and  secured  a  position  with 
the  Phoenix  Iron  Works,  Port  Huron,  Mich.,  where 
he  remained  for  three  years,  obtaining  considerable 
practical  knowledge  in  engineering.  While  there  he 
received  his  first  U.  S.  marine  license.  One  year  later 
he  accepted  a  position  with  the  Bery  County  Electric 
Co.,  of  Bay  City,  Mich.  Tiring  of  electric  lighting, 
he  was  next  employed  as  marine  engineer  on  the  Great 
Lakes  on  different  steamers,  ending  his  career  as  a 
marine  engineer  on  the  3,000-horsepower  steamer 
Christopher  Columbus,  in  1896. 

His  next  oo-tition  was  as  chief  engineer  with  the 
Wallace  Kirk  Soap  Co.,  of  Chicago,  leaving  them  to 
go  to  the  American  Terra  Cotta  Co..  of  Terra  Cotta, 
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111.,  as  chief  engineer  of  their  plant,  remaining 
them  for  3>^  years.  He  then  returned  to  Qiicago 
joined  the  staff  of  the  Chicago  Veneer  Co.,  as  chiei 
engineer.  When  he  severed  his  connections  with  this 
firm  he  went  to  the  Paepcke-Leicht  Lumber  Co.,  oi 
Chicago,  the  largest  box  manufacturers  in  the  Unii 
States.  He  is  still  in  their  employ.  Mr.  Miller 
graduate  of  the  American  School  of  Correspond' 
at  Armour  Institute,  Chicago,  111.  He  has  also  passed 
the  Chicago  civil  service  examination. 
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Flywheel  Explosion. 

On  September  27,  the  two  flywheels  on  a  14  x 
75-horsepower  engine  burst,  causing  considerable 
damage  and  tying  up  the  plant  for  several  days.  The 
engine  was  located  in  the  power  plant  of  the  Ohio 
Provision  Co.,  Cleveland,  Ohio.  The  first  wheel  to 
break  was  tlie  small  one  which  was  running  fre*.  This 
was  immediately  followed  by  the  large  wheel  which 
was  belted  to  shafting  for  running  different  machines 
throughout  the  plant.  At  the  time  of  the  explosion 
the  chief  engineer,  Otto  Schiike,  was  in  the  boil 
room  which  opens  directly  into  the  engine  room, 
heard  a  peculiar  noise  and  started  toward  the  engii 
He  noticed  that  it  was  racing  and  reached  for  the 
throttle  when  the  small  wheel  burst,  the  parts  flying 
in  several  different  directions.  One  narrowly  missed 
him.  He  then  started  for  the  boiler  room  intending 
to  shut  the  steam  off  from  the  top  of  the  boiler  when 
the  large  wheel  burst.  Parts  of  the  wheel  flew  through 
the  top  and  sides  of  the  building  and  landed  several 
blocks  away.  The  eccentric  strap  then  broke,  allow- 
ing the  valve  stem  to  push  through  the  steam  chest. 
He  shut  off  the  steam  as  quickly  as  possible. 

The  accident  was  caused  either  by  the  breaking  of 
the  governor  belt  or  the  pulley  on  the  governor  was 
loose.    He  is  not  sure  which. 

The  Ohio  Provision  Co.  immediately  wired  the  nran- 
ufacturers  of  the  engine  and  a  new  governor,  together 
with  flywheels,  etc.,  to  take  the  place  of  the  broken 
parts,  were  shipped  at  once  and  the  engine  was  ready 
for  operation  on  the  third  day  after  the  accident 
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Flywheel  Goes  to  Pieces. 

The  22-ton  flywheel  on  one  of  the  Corliss  eaf-" 
gines  at  the  Cuyahoga  Falls,  Ohio,  power  house  of  the 
Northern  Ohio  Traction  &  Light  Co.,  exploded  late 
on  the  night  of  Sept.  30,  1905,  tearing  out  portions  oi 
the  walls  of  the  buildings  making  great  holes  throudH 
the  roof.  Pieces  of  iron  weighing  i  or  2  tons  woB 
thrown  hundreds  of  feet,  and  spoke  of  the  immense 
wheel  landed  200  yards  away,  and  was  forced  through 
a  walk  into  the  ground. 

A  piece  of  steel  weighing  500  pounds  fell  through 
the  roof  of  the  car  barn,  broke  off  a  rail  of  the  track, 
and  passed  through  a  cement  floor  and  imbedded  itself 
into  the  ground  a  foot.  Another  larger  piece  passed 
over  the  car  barns  and  buried  itself  in  a  potato  patch. 

Oscar  Underwood,  the  engineer,  was  thrown  across 
the  engine  room,  but  escaped  injury,  as  did  the  oiler 
and  two  firemen  in  the  engine  and  boiler  rooms, 
although  piles  of  brick  fell  near  them.  One  of  the 
firemen  was  struck  by  a  brick. 

The  engine  is  of  300  horsepower  and  gained  an  ex- 
cessive speed  on  account  of  the  governor  not  working, 
it  is  thought.  As  soon  as  repairs  were  made  two  oth^ 
engines  in  the  plant  were  started  up. 
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Xeaders  are  cordially  leqnested  to  contribute  to  this  departnenL  We 
par  for  all  letters  used.  Write  as  you  would  to  a  fritnd,  or  as  yon 
would  talk.  Correct  spelHns  and  perfect  grammar  are  unnecessary. 
iBtetestinff  ezperiencen,  new  kinks  and  ways  of  doinff  work,  comment 
on  other  letters  and  articles  on  subjects  pertainins  to  the  production, 
transmission  and  use  of  power  are  acceptible.  Illustrations  add  to  the 
vmloe  of  dr^-criptive  articles.  Plain  pencil  sketches  sre  sufficient.  Each 
■beet  shonid  bear  the  names  of  the  article  and  the  author.    We  want  to 

rfrom  YOn. 


Valve  Motion. 


Editor  of  the  Engineers'  Review : 

Wishing  to  know  the  difference  in  the  relation  of 
the  valve  travel  to  the  piston  travel  between  no  load 
and  full  load,  on  a  10  x  14-inch  Russell  automatic  en- 
gine, I  made  a  valve  motion  indicator,  and  was  sur- 
prised at  the  number  of  things  I  learned  from  it.  I 
made  a  light  sheet  iron  pedestal  A,  Fig.  i,  and  remov- 


FI&   1.     VALVE  MOTION   INDICATOR  ATTACHED  TO  AN 
ENGINE. 


ing  the  name  plate  on  the  upper  guide,  fastened  the 
pedestal  in  its  place,  with  the  same  screws.  The 
pedestal  was  shaped  to  hold  a  card  frame  and  allow  it 
to  move  horizontally,  receiving  its  motion  from  a  hook 
engaging  with  a  pin  on  the  arm  of  a  common  indicator 
pendulum,  thus  reducing  the  motion  to  3^  inches. 
The  pencil  was  carried  by  a  stiff  wire  connected  at  its 
k>wer  end  with  the  end  of  the  arm  attached  to  the 
rocker  shaft,  and  of  such  length  as  to  allow  the  pencil 
to  rest  in  the  middle  of  the  card  when  the  valve  stem 
was  at  mid  stroke. 

If  the  valve  travel  were  just  3^  inches 
and  the  eccentric  just  90  degrees  ahead  of  the  crank, 
the  pencil  would  describe  a  perfect  circle,  but  as  the 
valve  stroke  gets  shorter,  the  circle  takes  the  form 
of  an  ellipse,  with  the  gn^eater  diameter  lying  on  a 
horizontal  line.  If  the  eccentric  is  moved  farther  ahead 
of  the  crank,  the  ellipse  will  be  on  a  slant,  and  the 
more 'lead  given  the  eccentric,  the  greater  will  be  the 
slant,  until  the  eccentric  is  opposite  the  crank  or  180 
degrees. 


The  vertical  dimension  of  the  diagram  represents 
the  stroke  of  the  valve,  which  is  controlled  by  the 
governor.  The  horizontal  dimension  represents  the 
stroke  of  the  piston  and  does  not  vary.  TTie  stroke  of 
the  piston  is  reduced  for  the  same  reason  that  it  is 
reduced  for  an  indicator ;  to  make  the  diagram  smaller 
and  more  graphic.    It  is  easily  seen  that  if  the  stroke 


FIG.  2.     RELATIVE  POSITION  OF  CRANK,  CARD  AND  VALVE 
AT    THE    BEGINNING    OF    THE    STROKE. 


of  the  valve  and  the  stroke  of  the  piston  began  at  the 
same  time,  the  pencil  would  start  from  one  corner  of 
the  card  and  trace  a  practically  straight  line  diagonally 
to  the  opposite  comer. 

The  vertical  distance  that  each  end  of  the  line 
reaches  from  a  horizontal  line  drawn  through  the 
center  of  the  card,  is  the  distance  the  valve  travels  past 
the  center  of  its  stroke.    It  is  obvious  that  the  eccentric 


FIG.  8.    WHEN  THE  VALVE  IS  AT  THE  END  OF  ITS  TRAVEL. 

must  be  in  advance  of  the  crank,  so  that  the  valve  may 
have  traveled  more  than  ^  its  stroke  before  the  piston 
starts  to  move,  in  order  to  give  the  desired  port  open- 
ing, but  as  soon  as  the  eccentric  is  set  ahead  of  the 
crank,  the  pencil  and  card  no  longer  start  to  move  at 
the  same  time,  and  the  straight  diagonal  line  becomes  a 
diagonal  ellipse. 

For  instance,  suppose  the  crank  to  be  on  the  forward 
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H  f. 

FIG.  4.  WHEN  THE  VALVE  HAS  CLOSED  THE  PORT. 

center  and  about  to  make  an  in  stroke,  (engine  run- 
ning under).  The  pencil,  representing  the  center  of 
the  valve  will  be  about  at  A,  Fig.  2;  the  vertical  dis- 
tance of  A,  from  the  center  line  of  the  card,  shown  by 
the  dotted  lines,  is  the  distance  the  valve  has  moved 
past  its  center  of  travel  to  give  the  desired  lead.  H 
and  C  represent  the  head  and  crank  end  of  the  engine, 
.^s  the  piston  moves  backward,  or  in,  the  pencil  moves 
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down  on  the  card  and  the  valve  moves  toward  the 
head  end  of  the  cylinder  increasing  the  port  opening, 
until  at  B,  Fig.  3,  where  the  valve  is  at  the  end  of  its 
travel. 

The  pencil  will  then  begin  to  move  upward,  the 
card  still  moving  to  the  right  or  backward.    When  the 


FIG.  5. 


CARD  TAKEN  WITH  THE  ENGINE  AT  ONE-THIRD 
LOAD. 


valve  is  closing,  and  at  C,  Fig.  4,  the  piston  has  made 
about  j4-stroke  and  the  valve  has  closed  the  port. 
The  for\vard  stroke  is  just  the  same  only  the  pencil 
goes  back  on  the  top  side  of  the  card.  The  pencil  will 
move  in  the  same  direction  whether  the  engine  is 
running  over  or  under. 


FIG.  6.     CARD  TAKEN  WITH  ENGINE  AT  LIGHT  LOAD. 

.■\s  the  governor  picks  up  and  the  valve  stroke  be- 
comes shorter,  the  ellipse  will  take  a  slimmer  form 
and  will  not  project  over  the  port  line  as  much  as 
seen  in  the  card,  Fig.  5.  taken  at  about  1-3  load.  When 
the  engine  is  running  light  the  ports  will  be  opened 
very  little,  as  seen  by  the  card,  I'^ig.  6. 

The   cards    used   liave   a    line   drawn    horizontallv 


FIG.  7.     REPRESKNTING  THE  PORT  OPENING  ON  BOTH  ENDS 
OK  THE  CVLIXDER. 


through  the  center.  The  edges  of  the  steam  ports  are 
found  as  follows:  The  valve  chest  cover  is 
removed  and  the  eiitiiiie  turned  over  until  the 
valve  is  in  the  center  of  its  travel.  The 
arm  on  the  rocker-shaft  is  then  adjusted  so  that  the 


pencil  rests  on  this  center  line  of  the  card.  Then  tbe 
engine  is  turned  over  until  the  valve  is  about  to  uncorcr 
a  port  or  until  the  steam  edges  coincide,  when  a  maik 
is  made  on  the  card  where  the  pencil  rests.  The  sane 
is  done  with  the  other  port  and  lines  drawn  throi^ 
these  marks  parallel  to  the  center  line,  indicate  & 
steam  edges  of  the  ports  and  the  distance  as  shown  in 
Fig.  7.  The  ellipse  projecting  over  these,  above  thi 
upper  and  below  the  lower  lines  will  be  the  amount  d 


FIG.  8.    WHAT  IS  THE  MATTER  WITH  THIS  CAROr 

port  opening  on  the  head  and  crank  ends  of  the  cylin- 
der, respectively.  For  simplicity  the  plain  D  valve  is 
used  in  the  diagrams,  instead  of  the  Giddings  valve  in 
the  Russell  automatic  engine.  The  D  valve  in  the  to- 
grams  is  not  intended  to  be  drawn  to  scale,  or  to  have 
the  right  proportions,  but  the  scale  of  its  travel  is  the 
same  as  that  shown  on  the  cards  in  Figs.  2,  3  and  4. 
but  is  only  about  yi  that  of  the  actual  cards  taken  from 
the  engine,  numbered  5,  6  and  7. 

Fig.  8  is  a  freak.    What  is  it?  F.  J.Potter. 


Keying  Up  Engines. 

Editor  of  the  Engineers'  Review : 

In  a  recent  issue  of  the  Review  I  read  where  one  of 
your  correspondents  stated  he  did  not  think  it  a  good 
idea  to  key  up  an  engine  after  shutting  down  at  night, 
because  of  the  possibility  that  another  engineer  might 
be  called  upon  to  operate  the  engine  the  next  day,  who, 
not  knowing  that  the  crank  had  been  keyed  up,  might 
possibly  allow  it  to  get  hot  and  injure  the  brasses. 
This  is  an  old  handed  down  saying  tfiat  has  been  go- 
ing the  rounds  for  a  good  many  years  and  while  there 
may  be  something  in  it,  it  does  not  appear  to  me  to  be 
so  important  as  some  engineers  would  have  us  think. 

When  an  engineer  keys  up  an  engine  he  usually  does 
it  so  that  it  will  not  run  hot,  if  he  knows  his  business, 
therefore  if  it  is  keyed  up  as  it  should  be  it  ought  not 
to  make  any  difference  whether  he  or  some  other  en- 
gineer starts  up  the  next  morning.  An  engineer  can 
tell  by  the  sound  of  his  engine  just  how  'much  keying 
up  is  required  and  in  my  experience  I  have  never  desig- 
nated any  particular  time  in  which  keying  up  should 
be  done.  It  is  the  most  natural  thing  in  the  world  for 
an  engineer  to  key  up  after  shutting  down  at  night,  be- 
cause then  he  can  take  his  time  doing  it,  which  is  some- 
thing he  often  cannot  do  if  he  permits  the  job  to  go 
until  the  next  morning. 

Some  of  the  letters  would  suggest  that  the  authors 
consider  the  majority  of  engineers  very  much  abused 
individuals.  This  may  be  true  in  a  good  many  cases,  as 
some  employers  pay  attention  to  what  persons  say  whQ 
have  no  interest  whatever  in  the  business,  outside  of 
that  of  a  trouble  maker,  in  which  case  the  engineer  if 
he  does  not  stick  up  for  his  rights  may  be  in  a  positioo 
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not  to  be  envied.  A  good  many  engineers  are  afraid 
to  approach  their  employer  as  to  repairs  or  alterations 
and  seem  to  act  as  if  they  were  asking  a  great  favor 
when  requesting  that  certain  things  be  done. 

Others  get  the  idea  into  their  head  that  the  engineer 
in  a  nice  clean  plant  and  working  for  a  man  that  gives 
him  every  article  he  orders,  is  a  man  who  is  particu- 
larly favored  and  has  got  what  some  call  luck  working 
with  him ;  others  designate  it  as  a  pull.  I  used  to  use 
this  expression  myself,  but  had  it  entirely  knocked  out 
of  me  one  day  while  in  conversation  with  the  chief 
fireman  of  the  power  plant  of  the  Boston  Elevated 
power  system  a  few  years  ago.  While  in  conversation 
with  him  I  made  some  remark  about  how  it  must  have 
taken  a  pull  to  secure  such  a  position.     His  remark 

was  that  "Pull  didn't  amount  to  a in  that  plant," 

and  the  only  way  a  man  could  get  in  there  was  by  prov- 
ing he  had  the  goods  to  deliver,  or  words  to  tiiat  ef- 
fect. 

I  went  away  thinking  along  a  different  line  than 
what  I  had  before,  and  I  have  come  to  the  conclusion 
that  the  chief  fireman  was  correct.  If  a  pull  did  not 
amount  to  anything  in  that  fire  room,  it  certainly  does 
not  in  the  engine  room,  and  although  there  may  be 
cases  here  and  there  where  a  man  holds  his  position  be- 
cause of  someone's  influence,  it  is  a  pretty  sure  thing 
that  he  will  come  to  grief  in  time,  unless  he  has  the 
making  of  an  engineer  in  the  first  place.       L.  G.  R. 


Cylinder  Troubles. 

Editor  of  the  Engineers'  Review: 

I  have  been  an  interested  reader  of  the  Engineers' 
Review  for  some  time  and  I  am  very  much  interested 
in  reading  about  the  troubles  of  other  engineers,  es- 
pecially Bill  B.  Banger,  who  certainly  gets  up  against 
the  real  thing. 

I  am  employed  as  an  assistant  engineer  in  an  elec- 
trical plant  and  have  two  14  x  18-inch  Sterns'  engines 
of  125  horsepower  each,  and  one  9J4  x  12-inch  50 
horsepower  engine  of  the  same  make,  direct  connected. 
About  a  year  ago  our  No.  2,  14  x  18-inch  engine 
began  to  go  wrong  by  giving  a  little  rap  in  the  cylin- 
der, giving  a  few  raps  and  then  stop.  It 
;  sounded  as  though  it  was  getting  a  slight  dose  of 
water.  Sometimes  it  would  run  an  hour  or  so  with- 
out a  sound  and  then  suddenly  give  a  few  more  pounds 
and  then  stop  again,  although  the  water  would  be 
all  right  in  the  boilers.  I  finally  took  off  the  cylinder 
head  and  examined  the  cylinder  and  piston.  I  found  on 
each  end  of  the  cylinder  a  very  small  shoulder  extend- 
ing about  half  way  around  the  cylinder.  The  shoulder 
was  about  where  the  travel  of  the  inside  ring  ended 
at  each  stroke.  I  took  a  scraper  and  worked  the  edge 
of  the  shoulders  down  until  they  could  scarcely  be 
noticed.  The  piston  is  of  the  spider  and  bull  ring  type, 
and  as  the  piston  seemed  to  travel  closer  to  the  side 
having  the  shoulder,  I  threw  it  over  a  little,  and  after 
putting  the  head  on,  started  up. 

The  engine  ran  as  smooth  and  nice  as  one  could 
.  ask  and  I  thought  my  trouble  was  ended,  but  in  about 
•  diree  hours  after  that  I  learned  that  my  trouble  was 
i  still  there,  and  it  soon  began  to  rap  at  both  ends  of 
I  the  stroke,  getting  worse  and  rapping  louder.  I  took 
S  the  head  off,  and  shifted  the  center  of  the  piston  first 
^  one  way  and  then  another,  but  every  time  I  made  a 
'   change  it  was  worse.    I  next  centered  the  piston  in  the 


cylinder,  and  started  up,  but  it  had  no  effect  on  the 
trouble. 

I  took  a  few  cards  during  some  of  the  worst  freaks 
of  pounding  and  got  a  fairly  good  card  for  that  class 
of  an  engine,  according  to  my  judgment,  which  is  not 
first  class. 

We  were  finally  advised  to  raise  the  rod  at  the 
crosshead,  which  was  done  until  it  travelled  about  1-16- 
inch  higher  at  the  crosshead.    At  the  same  time  a  new 


CARD  TAKEN   DURING  A   POUNDING  PERIOD. 

set  of  rings  were  discovered,  and  as  the  old  ones  were 
a  little  bit  worn,  we  put  the  new  ones  in  and  when  the 
engine  was  started,  it  ran  as  smooth  and  nice  as  it 
ever  did. 

I  do  not  know  which  stopped  the  trouble,  the  new 
rings  or  the  raising  of  ;the  rod.  I  am  inclined  to  think 
the  former,  as  when  the  piston-rod  was  centered  in 
the  cylinder  it  did  not  seem  to  ride  on  the  stuffingbox. 

The  accompanying  card  was  taken  during  one  of  the 
worst  freaks  of  pounding.  I  would  be  pleased  to  have 
it  criticized.  W.  A.  H. 


Hot  Bearings. 


Editor  of  the  Engineers'  Review : 

Probably  one  of  the  troubles  the  engineer  most 
dreads  is  that  of  hot  bearings  and  because  of  them 
more  trouble  than  a  little  can  fall  upon  the  engineer. 
When  he  sees  or  smells  a  hot  bearing  he  immediately 
thinks  of  melted  boxes,  possible  shut  downs,  superiors 
tearing  around  like  madmen  and  other  unpleasant 
things.  Sometimes  it  merely  amounts  to  worry  on  the 
part  of  the  engineer,  while  at  other  times  all  he  has 
dreaded  becomes  a  reality. 

Undoubtedly  the  hot  bearing  is  a  sign  of  neglect, 
although  many  times  it  is  excusable  in  a  measure  so  far 
as  the  engineer  is  concerned.  Sometimes  the  neglect 
may  be  carried  back  as  far  as  the  builder  or  even  the 
designer.  Many  times  it  is  the  fault  of  the  owner  who 
insists  upon  the  engine  carrying  a  far  greater  load 
than  it  was  designed  for. 

Every  engine  may  be  expected  to  carry  a  reasonably 
heavy  load,  but  when  the  load  becomes  excessive  there 
is  an  excuse  for  the  bearings  heating  up,  and  the  mat- 
ter of  lubrication  becomes  a  problem  and  only  the 
greatest  care  taken  will  enable  the  engineer  to  con- 
tinue running. 

Not  infrequently  hot  hearings  are  directly  traceable 
to  neglect  by  the  engineer.  He  may  have  forgotten 
to  open  the  feed  of  his  oil  cup  when  starting  up.  Pos- 
sibly the  oil  cups  ran  dry  for  some  time  before  the  fact 
was  noticed.  Perhaps  he  used  a  piece  of  waste  in  wip- 
ing off  his  main  bearing  which  had  fallen  on  the  floor 
and  become  full  of  sand,  thus  getting  sand  into  the 
bearings. 

There  are  many  remedies  for  treating  hot  boxes, 
among  which   are  black  lead,  white  lead,  ammonia. 
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stilphur  and  lead,  salt  pork,  brine,  molasses,  soft  soap, 
graphite  and  a  dozen  others.  One  method  used  with 
more  or  less  success  is  that  of  washing  out  a  bearing 
with  kerosene  oil  and  then  dose  it  liberally  with  a 
good  quality  of  engine  oil.  Care  should  be  taken,  how- 
ever, in  using  it  as  the  kerosene  will  cut  the  oil  in  the 
box,  which  may  result  in  more  heating  if  care  is  not 
taken. 

Probably  the  best  way  to  fix  a  hot  box  is  to  make 
sure  that  the  shafting  or  brasses  are  in  line  and  then, 
after  proper  scraping,  there  will  doubtless  be  no  more 
trouble.  Often  a  change  of  oil  will  bring  about  good 
results.  I  have  known  this  to  occur  where  nothing 
was  done  with  the  exception  that  the  old  oil  was  drawn 
off  and  new  oil  substituted.  This  was  the  case  of  a 
bearing  having  an  oil  ring  which  got  so  hot  that  the 
bearings  were  smoking  when  the  machinery  was  shut 
down.  After  changing  the  oil  the  machine  was  started 
up  and  no  more  trouble  was  had  with  it      L.  Winch. 


Marking  Ahead. 

Editor  of  the  Engineers'  Review : 

I  have  noticed  in  reading  over  the  Review  that  most 
every  kind  of  a  record  has  been  published  that  will  be 
of  benefit  to  engineers.    There  is,  however,  one  other 
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PACKS   IKOM   .\  MARK-UP  BOOK. 


kind  of  record  which  has  not  been  touched  upon  to  my 
knowledge,  that  of  marking  or  booking  ahead.  En- 
gineers know  that  system  is  the  main  thing  in  carry- 
ing any  v.ork  out  to  a  successful  end.  This  applies  to 
engineering  as  well  as  to  other  work,  and  in  plants  of 
any  considerable  size  it  is  impossible  for  the  engineer 
to  remember  all  the  things  he  has  done,  or  the  things 
he  expects  to  do.  This  will  apply  also  to  any  ordinary 
size  plant,  say  of  icx)-horsepower  or  over.  For  in- 
stance, in  making  a  Iwiler  inspection  the  engineer  sees 
that  the  blowoff  pipe  shows  signs  of  weakening.  He 
makes  a  mental  caUulation  as  to  the  probable  safe  time 
he  can  allow  the  pipe  to  stay  in.  He  figures  that  it  will 
be  safe  to  allow  it  to  stay  in  until  a  certain  date  when 


he  knows  he  will  be  able  to  repair  it,  which,  we  will  saj, 
will  be  Sunday,  Dec.  6,  1905 ;  therefore  on  that  date  he 
will  mark  ahead  and  write  in  the  space  allotted  for 
that  date :  "Put  in  new  blowoflf  pipe  on  boiler  No.  2." 
It  may  be  way  back  in  the  month  of  July  or  Augnst 
when  the  entry  is  made,  but  if  he  is  faithful  in  keeping 
in  touch  with  his  marking-up  book  there  is  no  danger 
of  the  item  escaping  his  notice. 

A  day  or  two  later  he  may  put  new  jacking  in 
his  engine.  The  agent  who  has  sold  it  to  him  has 
claimed  that  at  the  end  of  a  certain  time  the  paddng 
will  be  in  as  good  condition  as  when  put  in.  We  will 
say  this  date  falls  on  Monday,  Dec.  7.  Therefore  in 
the  space  allotted  to  Dec.  7  he  writes :  "Examine  pis- 
ton packing  on  Brown  engine." 

Coming  along  to  Tuesday  we  find  nothing.  On 
Wednesday,  Dec.  9,  we  find  "Examine  plunger  padc- 
ing  on  pump;  in  use  60  days."  This  means  that  the 
engineer  desires  to  ascertain  the  condition  of  the  pack- 
ing at  that  time  to  see  whether  it  is  wearing  as  well 
as  another  kind. 

On  Saturday,  Dec.  12,  and  Sunday,  Dec.  13,  we 
find  the  item  "Overhaul  Ball  engine."  On  Tuesday, 
Dec.  15,  we  find  the  item  "Pack  valves  over  boilers." 
Opposite  Friday,  Dec.  18,  we  find  the  item  "Repair 
pipe  on  heating  system,  room  C."  Saturday,  Dec  19^ 
we  find  that  the  furnace  and  grate  are  to  be  examined 
on  No.  4  boiler. 

These  two  pages  taken  from  my  mark-up  book 
show  what  I  mean  by  marking  aliead.  Anyone  can  see 
the  advantage  of  such  a  system  and  what  a  conven- 
ience it  is  in  keeping  track  of  all  details.  For  instance, 
the  engineer  six  months  afterwards  can  look  back  and, 
tell  at  a  glance  just  what  was  done  on  a  certain  date. 

I  trust  that  this  may  be  of  value  to  some  of  the  Re- 
view readers.  J.  VanDom. 


Piping. 

Editor  of  the  Engineers'  Review : 

It  is  astonishing  the  number  of  poor  jobs  of  pipe 
fitting  there  are,  that  do  their  duty  regardless  of  the 
criminal  carelessness  or  rank  ignorance  displayed  in 
their  construction.  One  seldom  has  to  travel  far  to 
find  some  jobs  that  would  prove  a  wonder  to  a  good 
steam  fitter.  Some  have  no  regard  for  the  appearance 
of  the  job  or  to  the  convenience  of  the  valves  and 
unions.  I  have  noticed  lines  200  and  300  feet  long  and 
under  ground  at  that,  without  a  union  in  the  entire 
length. 

Steam  pipe  and  fittings,  like  everything  else  have 
their  limit  of  endurance  and  when  natural  laws  are 
chained  down,  tied  up  or  nailed  to  some  convenient 
post,  something  is  going  to  part. 

Some  time  ago,  at  one  of  the  large  mills  here,  a 
new  Corliss  engine  was  installed,  and  the  6-indi 
steam  line  was  run  from  the  boilers  as  shown  in  the 
illustration.  After  the  plant  had  been  in  operation  a 
day  or  two,  the  engineer  noticed  that  the  elbows  and 
flanges  were  leaking.  He  tried  to  tighten  them  up,  but 
this  proved  of  no  material  help,  as  within  a  short  time 
they  would  start  blowing  again.  He  decided  that  for 
some  cause  the  pipe  moved  endwise.  In  order  to 
overcome  this  difficulty,  he  placed  two  i-inch  log 
chains  around  it,  as  shown,  in  order,  as  he  expressed 
it,  to  make  the  pipe  move  the  other  way.  Tlie  pipe 
did  move  that  way,  but  it  split  the  ell  A,  from  end  to 
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end,  forcing  the  engineer  to  make  a  hurried  escape 
through  a  window,  without  taking  time  to  raise  it. 

If  he  had  known  there  was  such  a  thing  as  expansion 
and  laws  thereof,  he  would  never  have  tried  to  chain 
his  steam  pipe  down,  but  would  have  tried  to  remove 
the  cause  of  the  pipes  moving. 

Another  case  showing  the  ignorance  of  the  laws  of 
expansion  is  as  follows.  A  company  desiring  to  put 
in  a  new  engine  room,  200  feet  from  the  boilers  con- 
sulted the  engineer  in  regard  to  the  pipe  expansion,  de- 
siring to  know  how  much  the  pipe  would  expand.  The 
engineer  after  figuring  a  moment  said  he  though  the 
expansion  would  be  about  3  feet  9  inches.    The  super- 


tion.  I  use  Atlantic  red  on  the  bearings  and  600  K.  W. 
in  the  cylinder.  I  would  like  to  hear  from  some  of  the 
engineers  about  this.  A.  F.  S. 


MANNER  IN  WHICH  THE  PIPE  WAS  SECURED. 


intendent  inquired  what  he  would  do  to  overcome  this 
rather  tmlooked  for  feature  of  their  plans.  The  en- 
gineer looked  wise  and  replied  that  he  would  fix  that 
all  right.  The  superintendent 'was  not  satisfied  with 
■  his  plans  and  another  engineer  was  asked  to  take  his 
place  and  overcome  that  remarkable  case  of  expansion. 
It  is  probable  that  any  engineer  could  relate  his 
little  stories  of  the  punishment  pipes  have  to  undergo 
at  the  hands  of  ignorant  engineers,  who  feel  that 
they  are  above  asking  questions,  fearing  tliey  would 
not  be  considered  competent.  Jack. 


How  Much  Oil  Should  Be  Used? 

Editor  of  the  Engineers'  Review : 

I  would  like  to  ask  the  readers  of  the  Review  about 
how  much  oil  it  should  take  to  run  a  plant  for  say  30 
days,  an  average  of  10  hours  each  day,  having  the  fol- 
lowing engines :  One  Ideal  automatic  self-oiling  1 5  x 
14-inch,  running  280  revolutions  a  minute,  direct  con- 
nected to  a  generator,  5  50- volt,  182  amperes,  running 
18  hours  every  day.  A  Buckeye  automatic  cross  com- 
pound engine,  i6>^  x  28>2  x  i8  inches,  running  at  200 
revolutions  a  minute,  direct  connected  to  a  220-kilo- 
watt  alternating  current  generator.  We  have  also  a 
Gates  automatic  15  x  14-inch  engine  running  300  revo- 
lutions a  minute,  direct  connected  to  an  80-kilowatt 
alternating  current  generator  running  about  10  hours 
each  day.  In  pumps  we  have  a  duplex,  18x14 
X  18-inch,  running  24  hours  each  day,  two  duplex 
boiler  feeders,  6  x  4  x  6-inch,  one  running  all  the  time. 
Now,  I  would  like  to  know  how  much  oil  ought  to  be 
used  to  keep  this  plant  running  in  a  first  class  condi- 


Hydrostatic  Tests. 


Editor  of  the  Engineers'  Review: 

Many  engineers  are  of  the  opinion  that  it  is  an 
easy  matter  to  conduct  hydrostatic  tests  on  a  boiler. 
Besides  the  danger  of  reaching  an  overpressure  when 
conducting  a  hydrostatic  test,  greater  precaution  must 
be  used  when  two  or  more  boilers  are  connected  to- 
gether. In  such  a  case  it  is  not  safe  to  attempt  to  apply 
hydrostatic  tests  while  steam  is  on  the  other  boilers. 
This  is  because  of  the  contending  forces  of  expansion 
and  contraction  which  are  at  work,  when  compara- 
tively cold  water  is  pressed  upon  one  side  of  a  separat- 
ing valve,  while  there  is  steam  pressure  on  the  other. 
Such  action  must  necessarily  cause  an  unusual  stress 
to  be  sustained  by  the  metal  in  the  valve  and  it  will  be 
most  fortunate  if  nothing  more  serious  results. 

In  case  the  valve  is  injured  there  will  be  a  loss  of 
time  in  conducting  the  test  and  a  loss  of  the  boiler 
under  steam  in  being  cut  out,  or  placing  the  new  valve, 
as  well  as  the  loss  of  the  valve  itself.  It  is  evident 
that  the  valve  should  be  subjected  to  one  temperature 
only,  which  should  be  that  of  the  water  used  in  test- 
ing the  boiler,  and  in  order  to  do  this  some  sort  of  a 
plan  must  be  devised  to  prevent  the  steam  pressure 
from  acting  upon  the  valves.  This  may  be  done  by 
making  use  of  a  blank  fiange,  which  is  placed  in  a  joint 
near  the  boiler  which  must  be  disconnected  for  the 
purpose.  This  will  effectively  interrupt  the  pressure 
of  the  steam  to  the  valve,  and  therefore  relieve  it  of 
any  undue  stress  it  would  be  obliged  to  sustain  if  this 
were  not  done. 

The  objection  to  tliis  plan,  however,  is  the  time  it 
takes  to  make  the  change,  whenever  the  test  is  made, 
besides  springing  the  pipes  apart  when  inserting  the 
blind  flange.  The  last  performance  does  not  add  to 
the  good  condition  of  the  pipe  line. 

A  method  that  I  have  seen  used  in  conjunction  with 
water  tube  boilers,  is  to  have  two  stop  valves  in  the 
steam  pipes  leading  from  the  boilers  which  are  located 
close  together  and  separated  only  by  a  nipple.  To  the 
nipple  is  connected  a  drain  valve  in  order  to  take  care 
of  leakage  or  condensation.  When  both  of  these  valves 
are  closed  before  a  boiler  is  tested,  each  one  will  only 
have  to  bear  the  temperature  of  the  fluid  which  is 
against  it,  the  space  between  them  being  empty,  except 
of  air.  Any  one  having  occasion  to  test  boilers  fre- 
quently will  find  that  this  is  a  good  method  to  use. 

I.  S.  D. 


Water  Column  Valves — Plugs. 

Editor  of  the  Engineers'  Review: 

I  noticed  by  A.  Rossbach,  Jr.'s,  letter  in  the  July 
issue  of  the  Review,  page  22,  that  he  does  not  see  any 
use  for  the  valves  between  a  boiler  and  the  water 
column.  I  would  like  to  ask  him  what  he  would  do, 
should  anything  go  wrong  with  the  try  cocks,  or  should 
a  leak  occur  between  the  steam  gage  cock  and  tlie 
water  column?  Would  he  shut  down  the  plant  and 
make  repairs? 

I  recall  an  experience  I  had  a  short  time  ago.  There 
is  a  union  between  the  boiler  and  water  column  on 
one  of  my  boilers.    This  union  started  to  leak.  Va.^ 


i8 


ENGINEERS'  REVIEW 


October,  19 


one  day.  All  I  did  was  to  close  the  valve  between  the 
boiler  and  the  column,  and  put  in  a  new  gasket,  but  if 
the  valve  had  not  been  there  I  would  have  been  obliged 
to  shut  down  the  plant. 

If  I  should  ever  have  charge  of  a  boiler  which  had 
no  valves  between  it  and  the  water  column,  I  would 
see  to  it  that  they  were  put  in  as  soon  as  possible. 

I  see  that  Smut  Face  uses  a  bushing  and  plug  to 
stop  up  a  tee  or  ell.  I  do  not  see  any  use  in  doing  that. 
If  the  threads  on  the  plug  are  covered  with  graphite 
mixed  with  cylinder  oil  before  putting  it  in  place, 
there  will  not  be  any  trouble  getting  them  out  again, 
even  with  a  good  monkey  wrench.  There  are  plugs 
on  the  lower  pipes  of  my  water  columns  and  also 
on  the  blowoff  pipes,  which  I  remove  every  two  weeks 
to  clean  them  out.  These  plugs  have  been  in  use  for 
the  last  six  or  seven  years  and  I  never  had  any  trouble 
in  getting  them  out.  H.  J. 


Tube  Cleaner  Caused  a  Surprise. 

Editor  of  the  Engineers'  Review : 

We  had  this  experience  in  our  plant  recently:  We 
have  two  S.  F.  Freeman  boilers,  marine  type,  of  200 
horsepower  each.  We  have  been  using  compound 
right  along  and  thought  our  boilers  comparatively  free 
from  scale.  The  other  day  the  manager  purchased 
a  hammer  tube  cleaner,  and  on  using  it  the  results  were 
surprising.  We  took  from  both  boilers  at  least  1,000 
pounds  of  scale,  in  two  days. 

The  cleaner  has  not  injured  the  tubes  in  any  way, 
shape  or  form,  as  far  as  we  can  see. 

G.  H.  Atkinson. 


Boiler  Moving. 


Editor  of  the  Engineers'  Review: 

I  once  had  a  little  hurry  up  job  moving  some 
boilers,  the  account  of  which  may  prove  interesting  to 
your  younger  readers. 

I  had  just  completed  the  installation  of  600  horse- 
power of  boilers  of  the  water  tube  type,  that  were  to 
replace  the  three  loo-horsepower  horizontal  tubulars, 
then  in  use.  A  new  boiler  room  and  stack  had  been 
built  and  everything  was  ready  but  making  the  last 
connections  to  the  engine  and  piping  system.  I  had  a 
man  helping  me  to  get  these  last  measurements  one 
Sunday  morning,  when  the  manager  came  in  and  said 
he  had  sold  two  of  the  old  boilers,  on  the  condition  that 
they  were  to  be  ready  on  the  cars  for  shipment  by  the 
following  Wednesday,  at  2  o'clock  p.  m.  Could  I  have 
them  ready  ?  I  told  him  I  would  and  then  it  was  up  to 
me  to  hustle  things.  I  completed  my  measurements 
and  starting  up  the  shop,  cut  and  fitted  the  two  6-inch 
and  one  4-iticii  connections  that  were  necessary.  Get- 
ting in  some  more  men  these  were  erected  in  place  that 
night  and  the  old  boiler  connections  broken  and 
plugged. 

The  next  morning  the  fronts  and  stays  were  taken 
oflf  and  the  boilers  stripped.  A  crib  work  of  blocks 
was  then  placed  under  each  end  of  the  boilers,  and 
with  jacks  were  raised  clear  of  the  settings  and  se- 
curely blocked.  .'\  gang  of  men  then  pulled  down  the 
brick  setting.  Meanwhile  I  had  the  carpenter  get  out 
some  skids  of  6  by  8-inch  timber,  as  shown  in  the 
sketch.  .\s  soon  as  one  of  the  boilers  was  clear  enough 
to    work    on,    it    was    lowered    down    onto    a    skid. 


While  this  work  was  going  on,  I  had  a  hole  made 
the  boiler  room  wall  large  enough  for  the  boiler 
pass  out,  and  by  the  time  I  had  the  track  ready 
first  boiler  was  on  the  rolls.  Hitching  the  blodcs 
the  skid  we  soon  had  the  boiler  walking  out  in  gi 
shape.  Tuesday  morning  at  10  o'clock  this  boiler  ^ 
on  a  car,  with  all  the  fittings,  securely  braced  and  res 
for  moving. 

In  the  meantune  the  other  setting  had  been  rema 
and  the  rubbish  cleared  away  so  we  had  a  clean  swi 


SKID  FOR  BOILERS. 

at  the  other  boiler  and  Wednesday  morning  at  7 
o'clock  everything  was  ready  for  the  freight.  T 
job  might  have  been  accomplished  more  quickly  if 
had  had  better  facilities  and  competent  help,  but  a 
only  had  two  white  men  besides  myself,  the  bulk 
the  work  was  done  by  negroes.  I  think  the  time  u 
was  very  reasonable,  but  only  those  of  your  read 
who  have  dealt  with  the  average  southern  negro  1 
appreciate  the  above  statement  at  its  true  value. 

L.  L.  Arnold 


Grates,  Tube  Scraper,  Stokers  and  Back  Pressi 

Editor  of  the  Engineers  Review: 

I  have  noticed  from  time  to  time  remarks  anent 
cleaning  of  water  tube  boilers,  and  they  are  certai 
mean  things  to  get  clean  at  times.  At  one  plan 
had  two  Babcock  and  Wilcox  boilers  using  river  wa 
pretty  thick  with  mud,  and  while  we  had  no  S( 
whatever,  it  was  a  case  of  clean  out  mud  pretty  ofl 
The  regular  scrapers  were  of  no  use  for  this  1 
the  various  schemes  I  tried  did  not  give  satisfact 
for  one  reason  or  another,  so  I  made  a  swab  of  five 
six  layers  of  six  ply  rubber  belt,  with  a  nut  and  was 
on  each  side  to  compress  them  together.  I  found  I 
gave  entire  satisfaction  as  it  would  push  out  di 


CARD  .SHOWING  SLIGHT  BACK  PRESSURE. 

soft  or  dry  mud,  and  as  soon  as  it  began  to  weai 
could  slip  on  another  washer  of  belt  which  was  cut  1 
full  size  of  the  tubes. 
In    regard    to    stokers,    they,    like    many    otl 
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lines,  are  all  right  as  long  as  everything  is 
e  pink  of  condition,  but  in  a  plant  containing  12 
em,  it  took  a  machinist  about  all  his  time  to  keep 

in  running  order.    The  firemen  employed  to  do 
land  firing  were  four  negroes  at  85  cents  a  day 

under  the  supervision  of  a  competent  white  man, 
tended  the  water  and  looked  after  things  generally, 
n  the  stokers  were  installed,  it  was  understood  that 
rienced  labor  was  unnecessary,  so  they  were  sup- 
i  to  be  in  better  shape  than  before.  The  same  fire- 
were  kept  on  the  job,  however,  and  made  to  keep 
oppers  full  and  do  the  cleaning  out.  It  soon  tran- 
d  ^at  one  or  more  of  the  stokers  was  generally 
>f  fix  in  the  steam  end,  while  occasionally  the  men 
d  drop  a  miners  wedge  into  the  hopper  with  the 
and  then  there  would  be  something  doing. 
:  another  plant  using  stokers  a  full  ^uota  of  supply 
I  were  kept  in  stock  at  all  times,  and  these  with 
issistance  of  the  repair  man,  managed  to  keep 
js  in  fairly  good  running  order, 
lave  noted  some  remarks  on  back  pressure  in  non- 
ensing  engines  and  show  herewith  a  card  taken 
le  from  a  Harris-Corliss  engine  18  by  42  inches, 
7-inch  exhaust  pipe  of  which  went  under  the 
le  room  floor  to  the  wall,  up  a  15-foot  riser 
then  ran  to  a  Cochrane  open  feedwater  heater, 
ng  through  six  elbows,  a  gate  valve  and  68  feet 
pe  enroute  and  the  back  pressure  was  not  at  all 
ssive,  even  when  the  engine  was  carrying  a  heavy 

L.  L.  A. 


Homemade  Feedwater  Heater. 
)r  of  the  Engineers'  Review: 
lave  had  the  following  described  feedwater  heater 
pump  regulator  in  use  for  some  time.  Our  en- 
has  operated  condensing  and  before  I  made  this 
:r  I  had  a  hot  well  located  below  the  engine  room 
,  and  the  feedwater  had  a  lift  of  about  5  feet  to 
ump. 

e  exhaust  from  the  feed  pump  and  the  condenser 
arged  into  this  hot  well,  as  did  also  several 
ng  coils.  These  heating  coils  were  regelated  by 
,  ordinary  globe  valves  being  used  for  this  pur- 
I  have  always  found  that  where  heating  coils 
•egulated  in  this  way  by  inexperienced  persons, 

or  less  steam  is  wasted.  It  seems  to  be  a  hard 
;r  to  teach  some  people  that  it  is  only  necessary 
low  the  condensation  to  escape.    I  had  formed  a 

of  going  around  to  the  heating  coils  several  times 
,'  and  partly  closing  the  drain  valves,  but  results 

not  satisfactory.     Someone  was  sure  to  open 

again  as  soon  as  I  got  out  of  sight.  Engineers 
have  operated  heating  coils  in  shops  or  factories 
probably  had  the  same  trouble  and  can  appreciate 
ituation.  Under  these  conditions  it  was  necessary 
ve  an  overflow  to  the  hot  well  and  have  a  stream 
)ld  water  running  into  it  at  all  times,  for  other- 

the  water  would   get   so  hot  it  could  not  be 
)ed. 
wanted  this  heater  to  take  the  place  of  the  hot 

and  have  it  located  above  the  pump.     It  also 

care  of  the  drainage  from  the  heating  coils.  This 
in  old  closed  type  of  heater  the  coils  of  which  had 
worn  out.  These  old  coils  were  removed  and  the 
r  piped  up  as  shown  in  the  illustration.  A  is  the 
n  pipe  from  the  heating  coils.  I  also  placed  a 
;  valve  in  this  pipe,  as,  when  too  much  steam  was 


allowed  to  pass  through  the  heating  coils  I  could  close 
this  valve  instead  of  going  through  the  shop  and 
regulating  each  heating  coil.  The  exhaust  from  the 
pump  and  condenser  enters  through  the  pipe  B.  The 
supply  water  enters  at  the  pipe  C,  which  comes  from 
the  condenser.  D  is  another  source  of  supply.  The 
pipe  E  is  open  to  the  atmosphere.  The  float  regulates 
the  speed  of  the  pump  and  automatically  takes  care  of 
the  drainage  from  the  heating  coils.  A  small  chain 
runs  from  the  float  over  two  pulleys  to  the  valve  in 
the  steam  pipe.  This  valve  is  an  ordinary  globe  valve, 
having  the  threads  cut  off  its  stem.  It  needs  no  further 
description  as  its  construction  is  plain  from  the  sketch. 

Perforated  plates  were  placed  in  the  heater  as  shown 
at  F,  F,  and  the  space  between  them  filled  with 
excelsior,  the  idea  being  to  prevent  oil  from  getting 
into  the  boiler.  But  this  precaution  was  found  un- 
necessary, as  there  was  not  enough  oil  going  through 
the  heater  to  cause  any  trouble. 

The  heater  makes  some  noise  when  it  is  started. 
This  is  due  to  the  exhaust  steam  entering  below  the 


HOMEMADE   HEATER   AND   PUMP   REGULATOR. 

water  line,  but  the  noise  soon  stops  and  is  not  heard 
again  unless  the  temperature  of  the  water  gets  below 
180  degrees,  which  seldom  happens  as  there  is  always 
enough  steam  to  heat  the  water  to  the  boiling  point. 

I  have  been  running  a  hot  air  heating  system  for  a 
few  years  and  have  had  considerable  trouble  with  it. 
I  have  concluded  that  there  is  no  heating  system  that 
will  satisfy  the  workmen  of  a  factory  as  some  workmen 
are  always  cold  and  others  always  too  warm.  I  try  to 
keep  the  temperature  of  my  factory  at  70  degrees. 
This  is  not  difficult  in  ordinary  weather,  but  when  the 
temperature  of  the  atmosphere  is  at  zero  or  less  I 
think  I  am  doing  well  to  have  60  degrees  in  the  factory 
especially  in  the  morning. 

I  can  raise  the  temperature  of  the  factory  20  degrees 
in  one  hour.  I  always  leave  the  windows  to  the  coil 
closed  until  the  factory  is  warm  and  then  a  window 
can  be  opened  to  supply  fresh  air  if  necessary.  In  most 
cases  there  is  enough  leakage  through  the  doors  and 
windows  to  supply  all  the  fresh  air  necessary. 

I  think  that  the  successful  operation  of  one  of  these 
heating  systems  depends  a  great  deal  on  the  way  the 
hot  air  is  distributed.     Our  hot  air  ^i^e?.  ^\t  csh«- 
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head  and  when  they  were  first  installed  the  air  was  dis- 
charged horizontally  across  the  room  and  none  of  the 
hot  air  ever  got  to  the  floor  until  the  top  of  the  factory 
was  warm,  in  fact  the  building  had  to  be  heated  from 
the  top  down.  Elbows  were  placed  on  the  hot  air  out- 
lets and  the  air  directed  towards  the  floor.  This  did 
much  better. 

I  have  an  idea  that  if  the  hot  air  pipes  were  placed 
under  the  floor  it  would  tend  to  keep  the  floor  warm 
and  if  the  air  was  discharged  through  suitable  registers 
so  that  it  would  spread  over  the  floor  we  would  not 
have  so  much  trouble  with  this  system  and  for  factory 
heating  it  would  be  hard  to  beat,  for  it  is  easy  to 
regulate.  J.  Y. 


Right  and  Left  Hand  Threads. 

Editor  of  the  Engineers'  Review : 

Will  you  kindly  submit  the  following  question  to 
the  readers  of  your  paper? 

Why  are  pedals  of  bicycles  made  with  right  and  left 
threads  to  screw  into  the  right  and  left  cranks  respec- 
tively? The  motion  of  the  pedal  relative  to  its  pin 
is  in  the  direction  the  pin  screws  out  of  the  crank.  If 
the  parts  are  interchanged  so  that  the  drive  is  on  the 
left  side,  the  pedals  work  loose,  while  they  are  revolv- 
ing on  their  pins  in  the  direction  that  the  pin  screws 
into  the  crank.  Motor. 


Incidents  of  the  Fire  Room. 

Editor  of  the  Engineers'  Review: 

Relative  to  the  many  topics  written  about  a  steam 
and  electrially  driven  plant,  it  appears  that  the  fire 
room,  where  the  source  of  power,  economy,  danger  and 
strict  attention  is  expected  and  desired,  is  being  "cut 
out,"  as  it  were,  or  not  receiving  due  attention  at  least 
through  the  mechanical  journals.  Only  occasionally 
do  we  see  this  practical  and  important  fact  taken  up, 
and  it  seems  reasonable  that  there  is  much  to  be  writ- 
ten of  fire  room  experiences  as  well  as  engine  room  ex- 
periences. It  looks  as  though  most  engineers  are  ignor- 
ing the  fact  that  they  ever  had  any  knowledge  of  the 
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FIG.  1.     iri'PER  SURf.\CE  OF  THE  GRATES. 


fire  room,  but  for  my  part  I  think  it  one  of  the  first 
and  most  important  places  to  keep  in  touch  with. 

At  one  time  I  was  employed  as  assistant  engineer 
where  we  were  u'^ing  No.  2,  buckwheat  coal.  It  was 
thought  by  tlic  cliicf  engineer  that  the  boilers  were 
taxed  to  their  utmost  capacity,  as  tlie  damper  had  to 
be  open  most  of  the  time.  I  felt  sure  tliere  was  some- 
thing wrong  as  tliere  was  no  apparent  decrease  in 
the  coal  pile.  1  gave  the  boilers  a  pcr.sonal  inspection 
one  Sunday  while  they  were  shut  down,  to  try  and 
locate  the  difTiculty.  I  first  inspected  the  grate  bars 
to  sec  if  they  wore  in  a  good  condition  and  to  my  sur- 
prise I  found  nearly  two-thirds  of  the  air  holes  plugged 
up  with  nails.  These  kind  of  grates  were  designed 
especially  for  this  grade  of  coal. 


Fig  I  shows  the  upper  surface  of  the  bar 
and  Fig.  2,  the  under  side.  They  were  made  3 
feet  long  by  6  inches  wide,  the  air  holes  being  made 
spiral  shape  f^-inch  in  diameter  at  the  grate  sxaba 
and  lyi  inches  on  the  under  side.  The  holes  were  2 
inches  apart  on  the  grate  surface. 

It  had  been  the  custom  here  to  bum  the  accumula- 
tions from  the  carpenter  shop  about  every  other  day. 
The  sawdust,  etc.,  contained  a  good  many  nails  whidi 
soon  found  lodgment  in  the  holes  in  the  bars,  tbm 
choking  the  draft. 

On  another  occasion  some  of  those  bars  got  brdten 


FIG  t.     UNDER  SURFACE  OF  THE  GRATES. 

and  as  we  had  none  on  hand  to  replace  them,  we 
had  the  carpenter  make  some  wooden  ones  the  same 
as  the  original,  which  answered  the  purpose  for  the 
time  being.  Of  course  we  had  to  cover  them  with 
ashes  before  we  spread  the  fire  on  tlicm.  This  was 
an  emergency  case  which  we  overcame  without  ai? 
inconvenience  to  the  firm. 

As  all  of  us  are  not  familiar  with  the  system  of  burn- 
ing fuel,  in  wood  turning  and  planing  mills,  it  may  not 
be  out  of  place  to  show  how  one  plant  of  this  kind,  I 
happened  to  visit  recently,  was  systematically  burning 
fuel.  Fig.  3  shows  that  the  fireroom  floor  is  on  a  levd 
with  the  furnace  doors,  the  ashpit  being  below  tiie 
floor  level  so  it  is  only  necessary  to  shovel  the  fuel 
in  with  a  wooden  hoe,  made  with  a  long  handle  with 
a  piece  of  board  fastened  across  the  end  of  it.    A  draft 
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FIG.  3.    FURNACE  IIOORS  ON  A  LEVEL  WITH  THE  FLOCK. 

Stack  about  3  feet  in  diameter  and  about  7  feet  hi^ 
from  the  groiuul  placed  outside  the  door  and  leading 
to  the  ashpit,  furnished  the  draft  for  the  furnace.  The 
boiler  was  situated  so  the  ashpit  could  be  cleaned  out 
from  the  side  wall. 

There  was  considerable  trouble  experienced  at  a 
factory  in  this  neighborhood  recently,  by  the-  boilen 
suddenly  getting  insufficient  draft,  which  was  veiy 
unusual.  The  cause  was  a  pile  of  cobblestones  which 
had  been  dumped  at  tlie  base  of  tlie  chimney  by  smat 
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ss  person,  and  in  consequence  the  door  which 
>een  put  in  the  chimney  base  had  been  broken 
IS  the  stones  were  piled  up  around  it  they  ob- 
1  the  door  from  view,  but  a  large  amount  of  air 
dmitted  to  the  chimney  at  this  point.  After  much 
trouble  and  worry  it  occurred  to  the  engineer  in 
e  to  inspect  the  chimney  at  its  base  and  upon 
ring  the  stones  he  discovered  the  cause  of  all 
ouble.  Jas.  G.  Sheridan. 

Systematizing  Engineering  Work. 

r  of  the  Engineers'  Review : 
s  no  uncommon  thing  to  go  by  an  engine  room 
nd  the  engineer  at  work  on  Sunday  or  a  holiday, 
little  things  which  might  just  as  well  have  been 
some  time  during  the  week.  This  is  not  a  neces- 
y  any  means  and  could  be  avoided  if  the  work 
d  the  plant  was  systematized  so  that  the  engineer 
know  what  he  had  to  do  and  have  a  time  for 
it 

nakes  no  difference  as  to  the  size  of  the  plant, 
greater  and  more  difficult  to  operate,  the  more 
ighly  it  should  be  systematized.  If  a  man  is  con- 
iting  installing  a  plant  he  goes  about  it  in  a  sys- 
c  way,  and,  unless  he  is  a  novice  at  the  business, 
jws  just  what  he  wants,  what  he  is  going  to  do 
le  way  to  go  about  it,  before  he  begins.  If  he 
t  he  will  make  a  mess  of  it. 
aking  charge  of  a  plant  there  are  many  things  to 
"ore  an  engineer  will  get  everything  to  suit  his 
leas.  Probably  no  engineer  ever  took  charge  of 
t  and  found  things  just  as  he  wanted  them.  In 
g  changes  the  jobs  that  are  most  necessary  to 
le  should  first  be  noted  and  after  deciding  on  the 
and  quickest  way  to  bring  about  the  change, 
them.  More  than  one  engineer  has  jumped  at 
5t  plan  that  appealed  to  him  for  doing  a  piece  of 
where  if  he  had  waited,  a  better  plan  would 
leen  suggested.  It  pays  to  take  time  and  pains 
a  job  in  a  first  class  manner  and  in  doing  this, 
be  surprising  how  soon  a  plant  that  has  been 
5wn  will  begin  to  improve  in  appearance  and 
ach  day's  work  easier. 

only  should  the  important  branches  of  the  work 
tematized,  but  the  routine  work  also.  That  is, 
certain  time  and  way  for  doing  certain  things, 
he  matter  of  wiping  an  engine,  although  simple, 
•ight  and  wrong  way  of  doing  it,  and  very  often 
gine  will  protest  in  looks,  if  not  in  words,  to 
nner  in  which  the  wiping  is  accomplished.  The 
way  of  doing  this  is  to  wipe  all  polished  sur- 
with  clean  waste,  and  portions  of  the  engine 
are  comparatively  free  from  oil  with  slightly 
waste.  \\Tien  the  waste  gets  too  dirty  to  use  in 
ly,  save  it  for  wiping  out  around  the  stuffingbox, 
;ad  and  around  the  pillow  blocks.  In  following 
in  the  engine  is  kept  in  a  better  state  and  less 
nd  waste  is  required  than  in  any  other  way. 
T  thing,  an  engine  should  be  wiped  down  at  least 
day,  and  in  some  places  twice  will  do  no  harm, 
1  occasional  extra  rubbing  at  such  places  where 
accumulates. 

manner  of  oiling  an  engine,  although  simple, 
be  systematized.  A  man  ought  never  to  start 
ine  until  it  is  properly  oiled,  although  this  is 
ing  that  is  done  time  and  time  again.  The  oil 
lould  always  be  opened  up  and  regulated  to  drip 


the  proper  amount  before  the  eng^e  is  started.  Fail- 
ing to  do  this  one  day  and  doing  it  the  next,  keeps  an 
engineer  guessing  as  to  whether  his  cups  are  operating 
properly  or  not,  and  the  probabilities  are  that  some  day 
he  will  forget  to  open  up  a  particular  cup,  which  wiU 
make  itself  manifest  later  on  in  the  run.  If  he  has  a 
system  regarding  this,  there  will  be  little  danger  of 
forgetting.  No  matter  how  well  a  journal  has  been 
running,  a  system  should  be  adhered  to  which  will 
bring  the  engineer  around  to  feel  of  the  journals  at 
least  every  half  hour.  If  he  does  this  he  will,  in  all 
probability,  detect  any  heating  before  serious  results 
can  follow.  With  high  speed  engines,  more  oil  and 
closer  attention  will  be  required. 

The  main  thing  in  operating  a  steam  plant  is  to  use 
brains  rather  than  main  strength.  Then  it  will  be  dis- 
covered that  more  work  can  be  done  easier,  and  with 
less  trouble,  than  in  any  other  way.  If  system  is  used, 
when  an  engineer  gets  through  his  routine  work  for  the 
day  he  knows  he  is  through  until  the  next  morning, 
when  the  same  operation  has  to  be  repeated.  Of 
course,  this  is  subject  to  change  without  notice,  as 
they  say,  in  case  of  breakdowns,  etc.  I  have  followed 
this  plan  for  some  years  past  and  nothing  could  influ- 
ence me  to  go  back  to  the  old  hit-or-miss  way  of  caring 
for  a  steam  plant.  Chas.  W.  Cooper. 


Trouble  Caused  by  a  Check  Valve  and  Weights  on 
the  Safety  Valve. 

Editor  of  the  Engineers'  Review : 

My  attention  was  called  the  other  day  to  a  building 
in  the  vicinity  of  where  I  am  employed,  which  contains 
a  hot  water  system  for  bathing  purposes  exclusively. 
As  I  entered  the  building  the  man  in  charge  asked  me 
if  I  knew  how  much  pressure  the  new  water  works 
system  carried  on  their  lines  and  I  told  him  that  as 
near  as  I  knew  it  was  75  pounds  to  the  square  inch. 

The  accompanying  sketch  shows  the  boiler  room, 
the  floor  of  which  looked  as  though  it  had  been  covered 
with  water  very  recently  and  I  questioned  the  man  in 
charge  who  pointed  to  the  2-inch  pipe  at  A,  as  shown, 
and  said  that  it  had  burst  there  during  the  night.  I 
examined  the  pipe  and  found  it  pitted  some  at  the  split. 
I  then  turned  my  attention  to  the  steam  gage  at  B. 
We  took  it  down  and  after  a  careful  examination  I 
found  it  had  registered  above  350  pounds  to  the  square 
inch  for  the  quadrant  was  dislodged  from  the  pinion 
that  operates  the  hand.  I  next  discovered  a  lever  safety 
valve  with  three  weights  on  the  lever,  as  shown  at  C. 

I  asked  the  man  what  it  meant  and  he  said,  only  to 
avoid  the  mess  the  water  made  as  it  ran  down  over  the 
tank  and  onto  the  floor.  It  leaked  all  the  time  and  he 
thought  weighting  the  valve  the  best  way  to  prevent  it. 
I  next  traced  the  source  of  supply  of  the  water  and 
found  the  cause  of  the  excess  pressure  on  the  tank 
and  boiler.  The  2-inch  straightway  check  at  E  would 
allow  the  water  to  flow  into  the  boiler  from  the  street 
main  as  long  as  there  was  75  pounds  on  the  boiler,  but 
when  no  water  was  being  used,  and  the  boiler  had  a 
fire  under  it,  and  no  possible  chance  for  a  release  at 
the  safety  valve  C,  the  pressure  had  to  rise.  The 
result  was  that  the  pressure  gage  had  to  be  renewed, 
and  a  new  pipe  was  put  in  at  A,  and  some  means 
established  to  release  the  boiler,  so  a  relief  valve  was 
put  on  it  at  D  and  the  safety  valve  at  C  discarded  en- 
tirely.  The  relief  valve  was  set  at  90  pounds  per  square 
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inch,  to  allow  for  excess  pressure  on  the  street  mains 
in  case  of  large  fires.  The  check  at  E  had  to  be  main- 
tained to  prevent  the  hot  water  backing  into  the  meter 
and  possibly  destroying  it.  The  pipe  /  leads  to  the 
sewer  to  drain  any  water  that  might  come  from  the  re- 


WEIGHTS  ON  THE  SAFETY  VALVE. 

lief  valve.  The  man  in  charge  is  wiser  now  and  in  the 
future  will  be  more  careful,  and  I  will  wager  most  any- 
thing that  he  will  never  put  extra  weights  on  a  safety 
valve  lever  again.  C.  D.  W. 


Steam  Plant  Troubles. 

Editor  of  the  Engineers'  Review : 

Some  time  ago  we  installed  a  35-kilowatt  gen- 
erator for  power  purposes.  When  the  machine  was 
started,  the  voltage  ran  up  as  the  load  increased,  which 
puzzled  us  as  to  the  cause  for  some  time,  until  one  day 
I  happened  to  think  that  perhaps  the  speed  was  too 
high.  On  examining  the  pulleys  we  found  that  the 
driver  was  too  large.  The  machine  was  to  run  650 
revolutions  per  minute,  while  it  ran  700  revolutions. 
After  I  put  a  smaller  pulley  on  the  counter  shaft  I 
had  no  more  trouble. 

The  needle  on  my   volt  meter  usually  stuck  at  a 


KEYW.W    IN    THE    CRANK   AND    SHAFT. 


certain  point,  and  I  had  to  give  the  meter  a  blow  with 
my  Iirind  to  start  it.  Upon  examining  the  meter,  I 
found  that  the  cover  was  too  close  to  the  face  of  the 
meter.  I  i)ut  a  ring  of  heavy  paper  below  the 
cover,  and  thi.s  cured  tlie  trouble,  which  was  very 
simple,  but  the  trick  was  to  find  it. 

On   the  duplex   steam  puinp  which   was  used   for 
boiler  ivcii'mg,  the  vah'e  ami  seat  on  one  side  were  cut 


very  bad.  I  repaired  it  myself.  I  cut  a  small  V  shaped 
groove  into  the  seats  crosswise  and  then  drilled  foar 
or  five  holes  in  the  bottom  of  the  grooves  about  y^• 
inch  deep,  and  then  filled  the  grooves  with  extra  hard 
babbitt  metal.  The  valve  was  served  in  the  same  man- 
ner and  then  the  seat  and  valve  were  scraped  to  a  good 
fit.  The  holes  were  drilled  in  the  bottom  of  the  grooves 
so  the  babbitt  would  not  come  loose.  When  the  pump 
was  started  again  there  was  no  leak  in  the  valve.  It 
has  been  running  this  way  for  six  months. 

On  this  same  pump  I  broke  one  of  the  crankshafts, 
and  resorted  to  the  following  method  in  repairing  it 
The  shaft  and  cranks  being  made  out  of  one  piece,  I 
first  drilled  a  hole  into  the  crank  and  then  got  a  piece 
of  round  iron  the  same  size  as  the  broken  shaft  and 
cut  a  key  seat  in  both  it  and  the  crank,  as  at  B,  in  tbe 
shaft.  The  crank  and  shaft  valve  were  then  fitted  to- 
gether and  the  pump  started.  H.  J. 


Simplifying  Station  Equipment. 

Editor  of  the  Engineers'  Review : 

As  we  look  back  and  view  the  changes  that  have 
taken  place  in  central  station  equipment,  we  note  that 
the  tendency  is  toward  a  general  simplification  of  the 
entire  plant.  This  has  been  brought  about  for  two  rea- 
sons :  the  desire  to  reduce  the  cost  of  the  station  and 
because  the  simpler  the  plant  the  more  reliable  it  is,  as 
well  as  a  source  of  less  expense  in  maintenance. 

I  remember  when  I  first  started  out  as  engineer  in 
electric  lighting  stations  some  12  years  ago,  that  if  a 
short  circuit  occurred  on  a  line  it  either  brought  about 
a  disaster  in  the  plant  or  the  line  was  cut  out  of  circuit 
in  order  to  permit  the  others  to  be  in  operation. 

I  recollect  one  night  shortly  after  starting  up,  the 
wires  got  crossed  on  what  we  called  the  south  circuit 
which  lighted  the  southern  portion  of  a  town  in  the 
middle  west.  The  short  circuit  was  so  heavy  that  it  vas 
impossible  to  run  with  any  degree  of  satisfaction  and 
the  line  was  cut  out  until  the  trouble  man  could  locate 
and  remedy  the  fault.  Since  then  things  have  changed 
and  today  a  short  circuit  on  a  line  brings  but  very  little 
risk  to  the  station,  because  the  power  which  flows 
through  the  fault  represents  a  smaller  part  of  the  total 
out  put  of  the  station  than  was  the  case  at  the  time  I 
mentioned.  Now  it  is  not  infrequent  to  allow  trouble  of 
this  kind  to  burn  itself  out,  or  automatic  switches  may 
take  care  of  it,  which  are  so  designed  as  not  to  open 
until  some  time  after  the  fault  has  occurred. 

The  changes  in  the  manner  of  layout  of  stations 
bring  up  points  of  interest,  the  old  idea  being  to  ar- 
range the  engines  and  generators  so  that  any  generator 
could  be  operated  from  any  engine,  which  was  ac- 
complished by  the  use  of  the  old-time  line  shaft 
Everything  was  coupled  together,  that  is,  the  engines 
were  belted  to  the  same  line  shaft  as  were  the  gener- 
ators, which  in  direct  current  stations  were  operated 
in  parallel.  Running  alternators  in  parallel,  however, 
was  a  practice  which  although  shown  theoretically  pos- 
sible was  not  indulged  in  by  the  practical  man. 

The  first  departure  from  the  old  time  installation 
occurred  when  the  line  shaft  was  eliminated.  It  then, 
because  impracticable  to  operate  more  than  two  or  three 
generators  from  the  same  engine  and  it  was  not 
thought  to  be  practical  to  allow  one  generator  to  de- 
pend upon  one  engine.  The  adoption  of  the  direct 
connected  generator,  however,  upset  this  idea  entirely 
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today  we  find  that  in  the  best  stations  the  generator 
;pendent  upon  a  single  engine. 
len  we  had  boilers  connected  in  parallel  as  well 
le  generator  with  engines  running  independently, 
practice  today  is,  however,  to  separate  die  boilers 
group  them  into  independent  sets.  The  chief  rea- 
for  this  being  the  comparatively  small  floor  space 
ired  by  the  direct  connected  unit,  as  well  as  the 
2r  machine,  the  steam  turbine,  both  of  which  sug- 

a   separation   of   the   boilers    into   independent 
ips. 
1  doing  this,  designers  have  left  nothing  in  parallel 

the  exception  of  the  generators  at  the  bus  bars, 
•h,  as  in  tfie  alternating  current,  is  exactly  in  op- 
tion to  the  practice  of  12  years  ago,  that  is,  at  the 
ent  time  boilers  and  engines  are  operated  inde- 
lently,  while  the  alternators  are  in  parallel,  while 
le  olden  days  we  put  everything  in  parallel  with 
exception  of  the  alternators. 

will  be  seen  at  a  glance  that  this  departure  from 
:ime  practice  has  die  advantage  of  simplffication. 
ut  the  only  disadvantage  to  be  found  is  that  when 
aierating  set  is  shut  down  it  involves  the  banking 
iie  boilers  which  operate  the  engine  that  is  out  of 
mission,  although  in  many  stations  cross  connec- 
5  are  so  arranged  that  any  set  of  boilers  may  be 
ated  with  any  engine  set.  Geo.  Squires. 

Pipe  Offsets. 

:or  of  the  Engineers'  Review: 

am  sending  in  a  few  sketches  showing  how  we 

nged  some  8-inch  pipe  that  we  were  installing, 

vercome  some  difficult  angles. 

ne  was  to  overcome  an  offset  caused  by  the  8-inch 


FIG.  1.    OFFSET  FITTING. 

je  being  riveted  crooked  to  the  new  return  tank 

the  elevators.    Fig.  1  shows  an  offset  fitting  and 

2  the  elevation  of  the  two  elevator  pumps  and 
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FIG.  2.     WHERE  THE  OFFSET  WAS   USED. 

:.    The  tank  and  pump  were  crowded  well  together 
:h  required  the  use  of  close  nipples, 
ig.  2  gives  a  good  idea  of  how  the  piping  was  run 
what  fittings  were  used.    We  made  the  flange  con- 


nection to  the  pump  B,  and  when  trying  to  connect  to 
the  same,  found  that  the  center  of  the  pipe  was  i  1-16 
inch  lower  than  the  center  of  the  suction  opening  of  the 
pump  caused  by  the  crooked  thread  in  the  flange  pitch- 
ing down. 

We  tried  cutting  a  crooked  thread  on  a  nipple,  but 
the  shortness  of  the  nipple  would  not  allow  us  to  get 
enough  pitch,  so  we  had  the  special  casting,  Fig.  i, 
made  and  by  using  as  shown  at  A,  Fig.  2,  were  able 
to  make  the  connection  without  any  undue  strain. 

Another  scheme  was  to  turn  an  8-inch  pipe  line  to 
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FIG.  8.    FLANGE  WITH  THE 
DUTCHMAN  IN  PLACE. 
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THE  DUTCHMAN. 


make  an  angle  that  was  less  than  135  degrees  and 
greater  than  90  degrees,  caused  by  the  odd  angle  of 
the  building.  Fig.  3,  shows  the  arrangement.  We 
used  a  45  degree  ell,  a  short  nipple  and  a  flange  union 
between  which  we  inserted  the  dutchman,  as  at  C, 
which  gave  us  the  required  angle.  The  dutchman  is 
shown  in  Fig.  4.  The  holes  were  drilled  large  enough 
in  the  casting  to  allow  the  bolts  to  pass  through.  The 
slant  was  ^-inch  in  iij^  inches  of  pipe  length. 

J.  F.  B. 


Outside  Work. 


Editor  of  the  Engineers'  Review: 

The  letter  by  F,  S.  Jenkins,  in  the  March  issue,  ex- 
presses my  views  on  outside  work  exactly,  and  I  be- 
lieve his  ideas  on  the  subject  are  all  right,  and  well  ex- 
pressed. There  is,  however,  another  point  pertaining 
to  an  engineers'  duties  that  should  not  be  overlooked. 
A  man  that  is  worthy  of  the  title  of  engineer  ought 
to  perfect  himself  in  the  theory  of  his  chosen  profes- 
sion, so  that  he  could  be  paid  for  what  he  knows,  and 
not  altogether  for  what  he  does. 

How  many  engineers  we  see,  especially  those  run- 
ning small  plants,  and  doing  their  own  firing,  who 
as  soon  as  they  get  the  plant  in  operation  in  the  morn- 
ing, seek  their  favorite  chair  and,  with  a  dime  novel 
before  them,  are  soon  lost  in  the  subject  of  the  book, 
before  having  done  the  usual  cleaning,  or  even  given 
their  oil  cups  proper  attention,  to  satisfy  themselves 
that  the  oil  is  being  used  economically.  When  shut- 
ting down  time  comes,  they  have  the  fires  banked, 
close  the  throttle,  and  run.  After  supper  you  will  see 
them  standinsr  on  the  street  corner  or  at  places  of 
amusements,  with  no  thoughts  of  all  the  leaking  valve 
stems,  dirtv  engine,  pumps  and  boiler  fronts,  that 
should  have  had  a  little  of  their  attention. 

These  men,  as  a  rule,  never  look  into  a  book  per- 
taining to  the  subject  of  engineering,  nor  do  they 
subscribe  for  mechanical  papers.  They  are  never  in- 
terested in  engineering  societies,  because  to  attend 
the  meetings  would  deprive  them  of  too  tomk-Vv  <3i\  "^Jcv^ct 
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spare  time.  They  are  always  the  ones  to  be  dissatis- 
tied  with  their  positions,  and  are  always  looking  for 
sometliing  better. 

I  know  of  a  young  man  who  ran  a  small  plant  in 
very  much  the  same  way.  He  would  manage  to  get 
there  sometime  between  6  and  7  a.  m.  He  usually 
had  10  or  15  pounds  of  steam  which  enabled  him  to 
put  tlie  steam  jet  on.  He  would  pull  down  his  fire  and 
get  steam  quickly,  and  by  driving  his  fire  hard 
could  get  steam  enough  to  start  the  engine  in  about 
20  minutes.  He  never  wiped  the  engine,  nor  swept 
the  floor,  and  the  ashes  were  never  hauled  until  they 
were  nearly  to  the  grates.  When  the  tubes  became  so 
full  that  he  had  difficulty  in  keeping  up  steam,  he 
would  run  a  ^-inch  pipe  through  them  and  get  out 
a  little  soot.  The  combustion  chamber  was  supposed 
to  be  cleaned  once  a  year,  but  if  at  the  end  of  the  year 
he  thought  it  would  go  a  little  longer  before  it  was 
quite  full,  he  let  it  go.  He  never  had  any  system  and 
was  always  putting  off  for  tomorrow  what  should  be 
done  today.  This  man  received  $2  a  day  and  is  al- 
ways complaining  that  he  is  not  getting  enough  pay 
for  his  work. 

After  running  this  way  for  more  than  three  years, 
he  secured  a  position  as  chief  engineer  of  a  large  mill, 
out  of  town,  which  paid  nearly  double  the  money  he 
had  been  receiving. 

His  new  career  was  of  short  duration,  for  in  four 
weeks  he  was  back  again,  and  after  loafing  around 
two  months,  secured  a  position  firing  for  less  money 
than  he  had  at  first.  He  could  not  handle  that  mill 
and  had  he  been  near  enough  to  have  called  on  the 
superintendent,  instead  of  corresponding  with  him,  he 
never  would  have  been  given  a  trial. 

In  a  city  not  far  from  where  I  live,  a  man  with 
very  little  more  experience  than  a  fireman,  secured  a 
position  in  a  small  plant  that  had  paid  the  engineer 
$2  a  day,  but  this  man  asked  for  $2.25  and  got  it.  The 
manager  was  a  very  neat  man  and  was  willing  to  pur- 
chase anythincf  that  helps  to  make  up  a  modern  plant. 
He  had  a  hobby  for  a  very  neat  engine  and  boiler 
room.  The  new  engineer  soon  learned  this  and  set 
to  work  with  paint,  whitewash  and  metal  polish  and 
had  things  as  neat  and  clean  as  any  place  you  could 
find.  He  then  "hit"  the  boss  for  another  quarter  a 
day  and  got  it.  But  after  that  his  head  began  to 
swell,  and  the  work  did  not  seem  so  easy,  nnd  in  a 
short  time  the  place  besfan  to  run  down  acrain.  The 
manager  spoke  to  him  about  it,  but  our  friend  simply 
said  the  job  was  worth  $3  a  day  and  if  he  could  not 
get  it  he  would  not  stay.  The  manager  finally  split 
the  difference  with  him,  giving  him  $2.75,  providing 
he  would  clean  the  place  up  and  keep  it  so,  which  he 
promised  to  do.  As  yet  he  has  not  done  what  he 
agreed  to,  and  is  holding  out  for  $3.  which  the  man- 
ager flatly  refused  to  pay,  and  this  man  thinks  he  is 
the  most  abused  man  in  the  world.  Had  he  kept  up 
the  good  work  so  well  started,  and  during  his  spare 
time  studied  up  the  business,  to  make  himself  compe- 
tent, there  is  little  doubt  but  that  he  would  have  re- 
ceived the  salary  he  demanded.  In  other  words,  he 
could  demand  his  price  elsewhere,  as  he  would  have 
been  able  to  hold  a  good  position,  but  now  he  could 
not  get  anywhere  else  what  he  is  getting  there. 

He  is  not  asked  to  do  work  out  of  the  engine  room, 
nor  does  he  have  any  piping  to  do,  or  even  the  valve 
stems  to  pack,  for  a  local  plumber  does  that  work  for 
him  any  time  he  wishes  to  call  him.     All  repairs  in 


this  plant  could  be  done  by  any  man  of  ordinary  o- 
perience,  and  would  require  very  little  overtime.  These 
repair  bills,  when  added  to  the  operating  expenses, 
make  quite  an  item. 

I  don't  believe  a  man  ought  to  be  asked  to  do  worit 
outside  of  the  engine  room,  but  I  do  believe  that  a 
man  should  do  the  work  that  is  required  of  him. 
Then,  if  he  finds  time  to  sit  down,  he  can  do  so  with 
a  clear  conscience,  even  if  it  is  8  or  9  hours  a  day. 

It  is  true,  as  Mr.  Jenkins  says,  "There  are  many 
men  today  who  are  drawing  large  salaries,"  and  are 
competent  men,  but  how  did  they  advance  to  sudi 
positions  ?  Did  thev  get  there  by  sitting  down  in  an 
engine  room,  whillng  their  time  away  over  stonr 
books?    I  think  not.  Old  Vet 


Hobo  Advice. 


Editor  of  the  Engineers'  Review: 

One  night  as  my  night  engineer  was  oiling  up,  a 
hobo  walked  into  the  engine  room  and  asked  for  Ae 
privilege  of  staying  over  night  in  the  boiler  room,  and 
as  he  claimed  to  be  an  engineer  he  was  told  he  mig^ 

We  have  two  engines  with  automatic  governors  and 
on:  of  them  gave  us  a  great  deal  of  trouble  in  keeping 
the  valve-rod  packed  so  it  would  not  leak.  If  we 
screwed  the  packing  up  tight  enoug^  to  stop  the  leak, 
it  made  the  governor  rattle.  We  tried  several  differ- 
ent kinds  of  packing,  but  none  of  them  seemed  to  fill 
the  bill.  That  night  the  valve  stem  was  leaking  qnite 
bad  and  the  hobo  spoke  about  it,  and  when  tdd  of  the 
trouble  said  that  if  a  piece  of  sheet  rubber  were  pot 
in  between  each  ring  of  packing,  it  would  help  it 
We  tried  it  and  to  our  surprise  found  it  did  help  a  g^ 
deal. 

I  notice  in  the  Review  that  different  eng^eers  and 
firemen  have  different  ways  of  cleaning  fires,  some 
advocate  shoving  the  fire  back,  and  then  hoe  ont  the 
dirt  in  front.  Now  I  claim  if  they  clean  their  fires 
in  that  way,  they  have  only  done  about  half  a  job 
when  they  get  through.  I  think  the  only  way  is  to 
fire  one  side  quite  heavy,  and  let  the  other  side  bum 
down.  When  it  is  burned  down,  pull  all  the  dirt  oat 
clear  back  to  the  bridge  wall,  and  with  the  bar  slide 
the  fire  over  onto  the  clean  grate  and  let  the  other  side 
burn  down  as  much  as  possible,  then  dean  it  out  and 
slide  some  of  the  fire  back  on  that  side  to  start  tiie 
fire  again.  In  that  way  one  can  get  all  of  the  dirt  ont. 
and  I  think  this  is  the  best  method.  Whiskers. 


Bill  B.  Banger  and  His  Critics. 

Editor  of  the  Engineers'  Review : 

I  just  got  that  letter  you  sent  me,  from  Mr.  Stanler 
of  Ponca  City,  Olka.  That  place  ain't  pronounced  as 
it's  spelled.  If  you  want  to  say  it  real  bad,  just  sav 
"PonTca"  and  you'll  have  it. 

Stanley  seems  to  be  laboring  under  the  hideous  im- 
pression that  I'm  out  of  a  job  and  kindly  offers  me  die 
one  he  has.  Now  what  does  he  think  I  want  of  a  job 
out  in  "PonTca"  City,  when  my  mother-in-law  will 
support  me  here,  where  we  have  something  besides  sand 
hills  and  gas  engines. 

He  tells  me  what  he  has  in  his  plant  and  then  wants 
to  know  if  he  is  loaded.  Dinged  if  I  know  whedier 
he  means  the  engine  or  himself.  If  he  means  hinisd^ 
I'll  give  it  up,  but  from  his  letter  I  should  judge  tbat 
he  might  have  had  at  least  half  a  dozen  eye  openei* 
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le  set  down  to  write.  1  suppose  it  is  as  easy 
in  "Pon'ka"  City  as  it  is  in  Bangersville. 
>  tlie  engine  that's  overloaded,  it  won't  take 
find  that  out,  if  Stanley's  figures  are  all  right, 
he  has  got  a  12  x  12-inch  Ideal  engine,  running 
evolutions  a  minute  and  connected  to  two  1 10- 
ihines  which  have  a  load  of  240  amperes  each, 
ien  run  in  multiple  have  275  amperes  each, 
e  engine  has  a  rating  with  1 10  pounds  of  steam 
Is  carried  on  his  boiler)  of  113  indicated  horse- 
rhen  cutting-off  at  J^ -stroke.  Now  to  find  out 
iat  engine  has  to  drive,  we  will  have  to  get 
}  figerin',  and  that  is  where  he's  got  me  where 

home  as  I  took  first  prize  once  when 
;  the  age  when  the  sleeves  of  my  jacket  and  the 
of  my  pants  were  trying  to  see  which  would 
D  my  neck  first,  and  I  ain't  forgot  how  to  sling 
yet. 

•candle  power  incandescent  lamp  takes  about 
res  and  a  240-ampere  machine  will  handle  about 
tps.  Each  lamp  will  take  110  volts  times  .5 
I  or  55  watts,  and  480  lamps  will  take 
{5  ^26,400  watts.    As  there's  746  watts  in  one 

er,  each  machine  will  take  36,400  h-  746  or 


r 


BY  JINKSI     STANLEY  AINT  LOADED  YET. 

Jpower,  and  a  little  over.    Both  machines  will 
ut  about  70  horsepower.    He  ain't  overloaded 

his  machines  run  up  to  275  amperes  when 

in  multiple,  he  had  better  cut  tliat  way  of 
g  out,  as  he  can  save  about  60  horsepower, 
fngine  ain't  loaded  yet,  any  way  he  looks  at  it. 
IS  a  street  light  machine  with  25  lights  on  the 

I  suppose  that  they  are  arc  lights,  at  least  that 
I  am  going  to  figer  on.  If  they  are  the  regula- 
i  they  will  take  9.8  amperes  each  and  55  volts, 
vatts  each.  The  whole  lot  will  require  539  X 
13,475  watts,  which  divided  by  746  =  18 
iver  for  the  street  lighting.  Let's  see,  70  horse- 
O  swing  the  incandescent  lamps,  and  18  to 
6  street  flickerers  going,  is  88  horsepower. 
t,  Stanley  ain't  loaded  yet. 
y  gets  more  and  more  in  the  dumps  as  he 
ng  with  his  letter,  and  at  last  ends  up  with  a 
t  the  general  manager  is  going  '  ">t  a  15 
220  volt  machine  for  him  to  •  ip  of 

{I  got.    This  machine  will  take  orse- 

are,  so  I  guess  the  general  retty 


nigh  right  when  he  said  that  the  engine  could  carry 
more  load.  According  to  my  count  the  engine  will 
only  be  doing  about  95  horsepower  when  the  new 
machine  is  hitched  on.  To  be  on  the  safe  side  we 
will  throw  in  about  10  horsepower  just  for  luck  and 
the  engine  will  still  be  good  for  88  +  6  -f  10  = 
104  horsepower.  113  —  104  =  9  horsepower  to 
the  good  that  the  general  manager  might  as  well  use 
as  not. 

The  engine  is  good  for  113  horsepower  cutting  off 
at  }4 -stroke,  according  to  the  makers  rating,  and  could 
be  made  to  do  more  work  by  cutting  off  later ;  say  about 
25  horsepower  more,  although  it  would  not  be  working 
steam  economically.  No!  the  engine  ain't  loaded  to 
speak  of,  but  Stanley  may  be. 

Now  to  get  at  the  boiler  and  see  if  it  is  able  to 
stand  up  under  Stanley's  firing  and  furnish  the  neces- 
sary goods  for  the  engine.  He  has  a  72-inch  boiler, 
16  feet  long.  He  don't  say  how  many  tubes  it  has,  or 
the  size,  so  I  will  have  to  make  'um  to  suit  myself. 
The  boiler  should  have  102,  3-inch  tubes,  if  it  is  like 
mine,  or  I  should  say  the  last  one  I  had,  seeing  I  am 
supposed  to  be  out  of  a  job,  and  I  don't  want  to  waste 
time  arguing  the  point.  That  gives  about  201  square 
feet  in  the  shell  and  1,281  square  feet  in  the  tubes,  or  a 
total  of  1,482  square  feet  of  heating  surface.  Now  I 
don't  know  what  ratio  Stanley  figures  on  for  a  horse- 
power, but  in  Bangersville,  we  generally  calculated  on 
from  8  to  15  square  feet  of  heating  surface  for  each 
horsepower,  and  as  the  Ideal  engine  is  a  pretty  good' 
one,  we  will  be  safe  in  figuring  on  about  12  square  feet 
of  heating  surface  for  each  horsepower.  Getting  down 
to  figers  again  we  find  that  1482  -H  12  =  123.5  horse- 
power. Now,  there's  no  use  talking  on  this  subject 
any  longer,  neither  the  engine  or  the  boiler  is  over- 
loaded, regardless  of  what  may  be  the  matter  with 
Stanley. 

Stanley  says  that  the  general  manager  is  going 
to  run  the  return  wire  of  the  220-voU  machine  to  the 
negative  wire  of  the  120-volt  machine,  and  expects 
things  to  go  on  without  a  hitch.  He  wants  to  know 
what  will  happen.  Well,  it  all  depends  upon  what 
kind  of  a  fuse  he  puts  in  on  the  circuit.  If  it's  about 
a  20-ampere  fuse  it  will  blow,  but  if  he  strings  across 
a  piece  of  No.  0000  wire,  there'll  be  some  fireworks. 
Stanley  can  tell  the  general  manager  that  he  might 
as  well  begin  to  string  his  independent  line  of  wires 
for  the  15-ampere  machine  first  as  last  as  he  will  have 
to  come  to  it  anyway.  If  he  insists  that  he  is  IT  ,just 
take  your  uncle  Bill's  advice  and  let  him  go  ahead.  We 
all  learn  as  we  grow  old. 

Next,  Stanley  wants  to  know  how  to  make  a  wooden 

pulley  stick  to  a  shaft  driven  by  a  D gas  engine. 

That's    a   new    kind    of    an    engine    in    Bangersville, 
and  I  don't  think  it  can  amount  to  much.    But  about 
the  pulley  sticking  to  the  shaft;  I  don't  know  as  it 
makes   much   difference   whether  it  is  driven  by   the 
kind  of  a  gas  engine  Stanley  speaks  of,  or  some  other 
kind.  It  is  just  as  easy  to  make  it  stick  with  one  kind  as 
with  another.     Take  the  pulley  off  and  file  the  shaft 
where  the  pulley  fits,  with  a  bastard  file,  and  when  voo 
put  tlie  pulley  back  in  place  cut  two  strips  of  coa 
sandpaper  to  fit  into  each  half  of  the  wheel  hxih       -^ 
the  sand  to  come  next  to  the  shaft,  and  then  ♦'«*[ 
up  on  the  pulley  the  same  as  you  would  if        "&"*«• 
gripping  a  $1,000  hill.  y*^** 

The  last  thing  he  says  is  Aat  if  I  haven'i- 

^  Sot* 
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I  can  have  his.  I  don't  want  his  job.  I  wouldn't 
know  what  to  do  with  it  if  I  had  it.  I  showed  the 
letter  to  my  assistant  and  asked  him  what  to  do  about 
it  and  he  thought  that  Stanley's  engine  would  come  in 
handy  to  put  in  the  high  pressure  cylinder  of  our 
small  engine  to  take  up  some  of  the  clearance,  but  I 
won't  agree  to  that,  as  the  flywheel  might  get  into  the 
exhaust  port  and  scratch  the  exhaust  valve. 

I  don't  know  as  tiie  editor  will  let  this  go  through  or 
not,  as  I  have  kind  of  entered  his  sanctum  sanctorium 
in  answering  these  questions,  but  if  he  don't  kick  I 
will  just  tell  Stanley  and  the  other  fellers  who  think 
that  your  uncle  Bill  is  way  behind  the  times,  that  I 
cut  my  eye  teeth  some  years  before  I  went  to  Bang- 
ersville  to  live,  and  that  if  there  is  any  more  of 
the  same  kind  as  the  foregoing  coming  to  me,  that 
I'll  meet  'urn  half  way,  if  I  have  to  hire  the  advertising 
pages  to  do  it.  Tow  Lawson  of  Boston  ain't  the  only 
one  who's  got  money,  and  don't  you  forget  it. 

Bill  B.  Banger. 


Deception  is  Unnecessary. 

Editor  of  the  Engineers'  Review : 

In  the  issue  for  July,  W.  E.  Van  Hoose  gives  us 
another  very  good  illustration  of  the  way  in  which 
some  men  prefer  to  deceive  others,  when  it  is  not 
necessary.  Let  us  review  the  conditions  he  presents. 

A  certain  man  bought  an  air  compressor,  driven 
by  a  cross  compound  engine.  This  engine  was 
fitted  with  a  by-pass,  or  as  he  describes  it  a  "pipe 
running  from  the  high  pressure  steam  chest  to  the 
low."  About  every  engine  of  this  type  is  fitted  with 
a  by-pass,  the  object  of  which  is  to  admit  steam  to 
the  low  pressure  cylinder  when  the  high  pressure 
crank  is  one  one  of  its  centers,  with  the  engine 
standing  still,  and  it  makes  no  difference  whether 
this  is  few  or  many  times  per  day.  The  purchaser 
of  this  machine  claimed  that  it  was  properly  con- 
nected and  he  was  right,  although  this  "trouble 
man"  told  him  that  it  was  not.  This  statement  is 
based  on  the  fact  that  it  was  made  to  run  properly, 
when  operated  as  it  was  intended  to  be,  without 
changing  the  connections,  according  to  his  own 
letter. 

It  is  quite  plain  that  this  writer  did  not  under- 
stand this  machine,  hence  should  not  have  been  sent 
out  to  instruct  its  purchaser.  On  arriving  at  the 
place  he  found  that  it  would  stop  with  the  high 
pressure  crank  in  a  position  from  which  it  could 
not  be  started  by  admitting  steam  to  the  high 
pressure  cylinder.  Had  he  grasped  the  situation 
he  would  have  at  once  informed  the  purchaser  that 
it  could  not  be  run  with  the  by-pass  valve  closed, 
as  it  must  be  kept  partly  open  at  all  times  when 
compressed  air  was  wanted. 

According  to  his  statement  he  lost  a  good  deal  of 
time  and  patience  in  trying  to  prove  that  the  ma- 
chine was  not  practical,  when  in  realitv  it  was 
all  right.and  then  spent  more  time  in  disabling  the  by- 
pass valve,  also  in  goin^  over  the  engine  and  pre- 
tending to  set  the  valves,  etc.  He  then  left  the 
premises  without  informing  the  purchaser  of  the 
real  cause  of  trouble,  which  was  unjust  and  unfair. 

He  concludes  by  justifying  himself,  saying  that 
if  he  had  not  deceived  the  purchaser  there  would 
have  been  a  lawsuit,  etc.     This  is  not  right,  for  if 


he  had  simply  shown  him  that  it  only  required  on^ 
quarter  revolution  of  the  by-pass  valve  wheel  to 
provide  a  complete  remedy,  he  would  have  been 
ashamed  of  his  stupidity  and  been  glad  to  drop  the 
subject  and  pay  the  bill  in  due  time. 

Some  time  ago  my  attention  was  called  to  the 
fact  that  a  certain  firm  who  build  a  g^eat  manj 
steam  engines,  employ  one  expert  whose  principal 
business  is  to  visit  plants  where  these  engines  are 
not  properly  cared  for  and  show  them  what  the 
cause  of  trouble  is  and  explain  a  remedy  for  ead 
case.  This  man  is  paid  a  large  salary,  which  he 
fully  earns.  Suppose  that  this  place  was  vacant 
and  W.  E.  Van  Hoose  should  apply  for  the  respon- 
sible and  lucrative  position.  While  endeavoring 
to  impress  this  firm  with  his  fitness  for  it,  would  he 
show  how  cleverly  he  could  deceive  people?  I 
think  not,  for  every  business  manager  worthy  of 
the  name  knows  that  if  a  man  will  deceive  his  cus- 
tomers he  will  deceive  the  firm  also  at  every  con- 
venient opportunity. 

My  observation  of  these  matters,  covering  a  long 
period,  leads  me  to  decide  that  this  is  a  rule  to 
which  there  are  so  few  exceptions  that  it  may  be 
applied  universally.  Why  are  men  so  blind  to  their 
own  best  interests  as  to  ignore  these  facts? 

Suppose  that  this  firm  should  employ  Mr.  Van  Hoose 
for  this  work,  and  he  should  travel  to  many  plants 
disable  the  globe  valves  in  some,  pretend  to  set  the 
steam  valves  in  others  and  practice  similar  decep- 
tion elsewhere.  How  long  would  it  be  before  his 
transparent  tricks  would  be  discovered,  bringing 
both  .himself  and  his  employers  into  disrepute, 
damaging  the  business,  and  resulting  in  both  moral 
and  financial  loss?  Not  long,  I  assure  you,  for  peo- 
ple are  not  so  stupid  as  he  represents  them  to  be. 

Following  the  letter  above  mentioned  is  one  en- 
titled "Another  Kind  of  Deception."  This  is  a 
mistaken  idea  for  every  act  of  deception  told  of  in 
these  columns  belongs  in  the  same  class,  as  they 
are  all  of  one  kind,  are  properly  placed  together, 
and  come  under  the  heading  "Dishonorable." 

In  nearly  every  case  where  a  writer  for  these  col- 
umns has  told  of  dishonest  acts,  he  has  endeavored 
to  present  one  or  more  excuses  for  them,  but  read- 
ers who  have  never  been  "crooked"  in  their  acts 
are  not  deceived  by  such  weak  arguments,  and 
caused  to  believe  that  the  adoption  of  right  prin- 
ciples, which  has  placed  them  in  responsible  por- 
tions, and  kept  them  there  for  years,  is  all  a  mis- 
take, for  it  is  not  and  never  can  be  discredited  by 
telling  of  little,  mean,  contemptible  acts. 

A  careful  review  of  the  list  of  these  acts  as  prfr 
sented  in  these  columns  does  not  disclose  a  single 
case  where  deception  was  necessary,  or  even  where 
better  results  were  secured  than  if  an  honorable 
and  honest  course  had  been  pursued. 

W.  H.  W^akeman. 


Lubricator  Troubles. 
Editor  of  the  Engineers'  Review: 

Some  time  ago  I  removed  the  plug  on  top  of  the 
sight  feed  glass  on  one  of  my  lubricators  in  order 
to  clean  the  glass.  When  I  got  ready  to  put  the  plug 
back,  I  could  not  find  it.  I  had  to  get  the  lubricator 
in  working  order  as  soon  as  possible,  and  as  no  pipe 
plug  would  fit  the  hole  on  top  of  the  glass  I  deaded 
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to  try  the  bonnet  of  an  old  >4-inch  valve  which  I  found 
fitted  nicely.  I  removed  the  spindle  from  the  bonnet 
and  cut  a  blind  washer  out  of  a  piece  of  sheet  brass  to 
fit  over  the  hole  in  it.  Another  washer  was  cut  out 
of  sheet  lead  to  fit  the  brass  washer.  The  lead  washer 
was  then  put  over  the  hole,  next  the  brass  washer  over 
this  and  the  packing  nut  screwed  over  both.  When 
the  pressure  was  put  on  the  lubricator,  the  new  plug 
did  not  leak  and  when  the  job  was  done  it  looked  as  in 
the  illustration. 

This  same  lubricator  started  to  work  badly  one  day 


SUBSTITUTE  PLUG. 

and  cleaning  it  out  did  not  help  the  trouble  any.  In 
a  day  or  two  the  lubricator  refused  to  work  altogether. 
There  was  a  pump  on  the  cylinder,  so  I  used  Ais  the 
rest  of  the  run.  The  next  morning  I  disconnected  the 
pipe  connecting  the  condensing  chamber  to  the  steam 
pipe,  and  found  that  the  pipe  which  leads  from  the  main 
steam  pipe  to  the  angle  valve,  was  clogged  up  with 
scale  and  dirt  so  that  very  little  steam  could  pass 
through  it.  After  I  had  the  pipe  cleaned  out  the  lubri- 
cator worked  all  right.  H.  J. 


Old  Time  Engineering. 

Editor  of  the  Engineers'  Review : 

I  am  getting  somewhat  along  in  years,  and  the  way 
in  which  engineering  is  carried  on  now  is  somewhat 
different  from  what  it  was  when  I  started  in.  Some 
of  the  enginers  who  write  for  the  Review  touch  upon 
things  which  happened  some  years  ago,  and  such  let- 
ters have  lead  me  to  wonder  if  the  experiences 
of  a  powder  mill  engineer  would  not  be  at  least  inter- 
esting. By  powder  mill  engineering  I  mean  running 
an  engine  where  gunpowder  is  manufactured. 

In  order  that  the  readers  may  fully  understand  the 
nature  of  such  a  position,  and  what  it  means  to  the 
engineer  to  be  surrounded  by  buildings  which  are  as 
liable  to  explode  as  they  are  to  hold  together,  it  may 
be  well  to  state  that  in  the  manufacture  of  gunpowder, 
the  different  materials  which,  while  perfectly  harmless 
in  their  original  state,  form  an  explosive  when  mixed 
together.  As  the  mills  are  several  in  number,  each 
process  being  carried  on  in  a  building  by  itself,  it  is 
easy  to  see  that  the  mills  as  a  whole  occupy  consider- 


able territory,  especially  so  since  they  are  located  far 
enough  from  each  other  as  to  be  supposedly  out  of  the 
way  of  flying  pieces  in  case  of  an  explosion. 

In  powder  making  tKere  are  two  types  of  mills, 
light  and  heavy.  The  light  mills,  so  caJled,  are  those 
in  which  the  powder  is  first  mixed,  and  although  liable 
to  explosions,  are  not  so  liable  to  do  damage  as  are 
the  heavy  mills  which  handle  the  powder  after  it  is 
thoroughly  mixed.  I  have  known  of  a  light  mill  ex- 
ploding when  hardly  anyone  knew  that  an  explosion 
had  taken  place.  When  a  heavy  mill  explodes  there  is 
no  doubt  as  to  what  has  taken  place.  I  have  seen  the 
wrecks  of  heavy  mills  when  there  was  nothing  but  a 
hole  in  the  ground  to  tell  where  the  building  originally 
stood. 

The  names  I  shall  use  will  be  fictitious,  but  the  oc- 
currences are  true  in  every  respect  and  will  be  recog- 
nized by  those  who  went  through  the  experiences  wim 
me,  if  these  lines  happen  to  come  to  their  notice.  Sur- 
rounded by  such  conditions  it  can  be  imagined  that  the 
engineers  were  sometimes  rudely  awakened  out  of  the 
little  catnaps  which  they  indulge  in  while  on  duty, 
especially  at  night. 

The  engine  room  was  situated  in  the  midst  of  these 
mills.  In  fact,  it  might  be  likened  to  the  hub  of  a 
wheel  with  the  end  of  each  spoke  representing  a  mill. 
The  equipment  consisted  of  a  Putnam  engine,  two  re- 
turn tubular  boilers,  a  pump  and  an  injector.  As  hard 
coal  was  burned  the  job  did  not  require  very  much 
hurry  on  the  part  of  the  engineer  who  did  his  own 
firing. 

The  engine  was  connected  to  the  different  mills  by 
long  lines  of  shafting,  running  at  different  angles,  and 
connected  by  gears.  The  engine  was  in  a  sense  direct 
connected  to  each  mill.  One  can  imagine  the  shock 
the  engine  experienced  when  one  of  the  mills  exploded. 
It  goes  without  saying  that  there  were  some  lively 
times  around  that  engine  room  first  and  last 

I  remember  well  the  morning  of  the  first  instance 
which  I  shall  relate.  It  was  one  of  those  mornings 
when  persons  feel  glad  that  they  are  living,  with  the 
bright  sunshine,  the  invigorating  air  and  all  the  condi- 
tions which  go  to  make  up  an  ideal  summer  morning. 
Matters  were  going  along  as  smoothly  as  usual  when 
at  about  9  a.  m.  an  explosion  occured  in  one  of  the 
mills  which  not  only  demolished  the  mill,  but  broke 
glass  and  did  other  damage  to  the  machine  shop,  en- 
gine room  and  other  buildings. 

When  these  mills  explode  the  first  question  asked  is, 
who  is  hurt  or  killed.  Although  every  explosion  does 
not  claim  its  victim,  the  chances  are  so  great  that  it 
has,  that  the  supposition  is  that  someone  has  been 
caught  until  the  contrary  has  been  proved  by  all  the 
men  being  accounted  for.  In  this  instance,  however, 
the  explosion  claimed  its  victim,  a  man  by  the  name  of 
Naylor,  and  although  he  was  terribly  burned  he  lived 
long  enough  to  give  a  few  facts  regarding  the  matter. 
It  seems  that  he  made  a  visit  to  the  mill  and  found 
when  he  got  there  that  it  was  "dusting."  When  a  mill 
is  "dusting"  it  means  that  the  charge  has  become  so  dry 
that  it  leaves  the  bed  of  the  mill  in  the  form  of  dust, 
in  which  two  7-ton  iron  wheels  revolve  and  twist. 
When  a  mill  has  been  "dusting"  long  enough  the 
charge  of  powder  practically  all  leaves  the  bed,  which 
allows  the  wheels  to  grind  on  the  iron  bed-plate, 
which  of  course  causes  them  to  strike  fire  and  an  ex- 
plosion occurs.     This  is  ^wsV  -"wV^V  "Va.'^^txsft.^  "\a.  "Ssois. 
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case,  the  mill  had  been  left  too  long  without  attention 
and  Naylor  got  to  the  door  as  the  mill  exploded. 

In  those  days  board  walks  connected  one  mill  with 
another,  over  which  the  powder  was  wheeled  in  charge 
boxes  placed  on  wheels.  Although  Naylor  was  badly 
burned  and  bewildered  from  the  shock  of  the  explosion, 
he  had  strength  enough  to  walk  from  the  wreck  of 
the  mill,  along  this  board  walk,  until  he  came  to  the 
gravel  walk  of  the  street.  The  minute  his  feet  touched 
the  gravel  the  bottom  skin  came  off,  leaving  the  flesh 
and  nerves  bare.  The  agony  this  man  suffered  no  one 
knows  until  relief  came  by  death,  which  occurred 
later  on  in  the  afternoon.  Old  Timer. 


Shaft  Oiler. 

Editor  of  the  Engineers'  Review : 

Following  is  the  method  I  use  in  oiling  a  line  and 
countershaft.  The  line  shaft  is  150  feet  long,  and  by 
my  way  of  oiling  I  only  have  to  go  over  it  every  two 
weeks  and  it  saves  an  hour's  work  each  day.  I  took  a 
can  which  was  opened  at  the  top  and  turning  the  lid 


CAN  AS   A   SHAFT  OILER. 

back,  nailed  it  to  a  beam.  I  then  took  hemp  packing 
and  stretched  lenijths  from  the  can  to  each  oil  hole  in 
the  box  and  filled  the  can  half  full  of  oil  every  two 
weeks.    The  arrangement  is  shown  in  the  illustration. 

C.  B.  Carson. 


Working  Outside  the  Steam  Plant. 

Editor  of  the  Eii.cfineers'  Review: 

This  question  of  doing  work  out  of  the  boiler  or 
engine  room  reminded  me  of  an  experience  I  had 
once.  I  had  change  of  a  plant  consisting  of  a  75-horse- 
power  eiif^inc  and  two  50-horsepower  boilers.  The 
firm  heated  a  part  of  the  shop  with  a  coal  fire.  The 
coal  hafl  to  be  carried  up  three  flights  of  stairs  by  a 
man  oi  a]i  work.    One  dav  this  man  was  sick  and  the 


superintendent  came  into  the  engine  room  thinldng 
that  as  I  had  time  to  sit  down  and  read,  I  could  earn 
the  coal  and  take  care  of  the  fires  in  this  part  of  the 
shop,  and  he  ordered  me  to  do  it. 

I  told  him  I  would  not  leave  the  engine  or  boilo 
room  while  the  power  was  running,  but  he  ordered  nx 
to  carry  the  coal  and  left  me.  I  gave  the  fires  a  li^ 
covering  of  coal,  checked  the  draft,  shut  down  tin 
engine  and  started  to  carry  the  coal.  Of  course,  al 
the  foremen  started  for  the  engine  to  see  what  m 
the  matter  and  with  them  was  9ie  superintendent 
was  carrying  the  coal,  however,  and  was  not  in  tb 
engine  or  boiler  rooms. 

It  struck  the  superintendent  where  I  was  and  b 
started  to  find  me,  and  of  course  we  had  it  out  righ 
there.  Just  as  the  war  of  words  was  getting  pretr 
hot,  the  president  of  the  company  came  along  an 
finding  out  what  the  trouble  was,  it  did  not  take  bin 
long  to  straighten  the  matter  out.  He  told  the  super 
intendent  that  the  company  hired  me  as  engineer  aa 
not  janitor,  and  if  he  could  not  get  any  one  to  can] 
the  coal  to  carry  it  himself,  but  under  no  circumstance 
whatever  was  he  to  take  me  away  from  my  work  again 

H.  Armstrong. 

Obesring  Orders. 

Editor  of  the  Engineers'  Review : 

Sometimes  an  order  is  issued  to  an  engineer  whidi 
makes  him  wish  he  had  chosen  hod-carrying  or  grave- 
digging  as  an  occupation  instead  of  throttle  twisting. 
It  may  also  happen  that  his  orders  are  in  such  shape  as 
to  be  subject  to  a  very  liberal  translation.  In  nearh 
all  cases  when  anything  goes  wrong,  the  engineer  usu- 
ally gets  the  blame,  whether  he  obeyed  his  orders  to 
the  letter,  or  followed  the  dictates  of  his  judgment. 

I  once  knew  an  engineer  who  operated  in  a  plant 
where  it  had  been  customary  for  every  Tom,  Dick  or 
Harry  to  tell  him  to  shut  down  whenever  amthinf 
went  wrong.  They  had  a  long  line  of  shafting  with 
loose  pulleys  overhead  and  sometimes  the  belts  would 
act  as  though  they  were  about  to  pull  down  the  shaft 
On  such  occasions  somebody  would  run  to  the  engine 
room  door  and  shout,  "Shut  her  down,  Jim,"  and  Jim 
would  promptly  obey,  giving  all  hands  a  nice  little 
rest  while  the  machinist  looked  things  over.  This  oc- 
curred so  habitually  that  the  superintendent  said  to 
Jim :  "In  the  future  you  will  take  no  orders  to  shut 
down  except  from  myself.  If  anybody  here  is  so 
nervous  they  can't  stand  the  sight  of  a  flapping  bdt 
without  wantina:  to  shut  down  the  plant,  they  can  p> 
home  and  stay  there." 

Things  progressed  nicely  after  this  order  becanx 
known  and  the  old  belts  took  their  flapping  streaks  un- 
heeded for  a  week.  Then  one  extra  busy  day  the  belt 
threw  a  half  hitch  over  a  bracket  comer  and  the  shaft 
started  doing  great  stunts.  One  of  the  oldest  men 
who  happened  to  be  as  bald  as  on  the  day  of  his  birth, 
rushed  to  the  engine  room  yelling,  "Shut  her  down. 
Jim ;  shut  her  down !"  Although  the  racket  was  audi- 
ble in  the  engine  room,  Jim  merely  glanced  up  from 
his  paper  and  nonchalantly  remarked,  "Can't  do  it: 
against  orders."  At  that  moment  the  superintendent 
rushed  in  and  giving  Jim  a  look  that  was  intended  to 
melt  the  buttons  off  his  overalls,  yelled,  "Close  that 
throttle.    Why  didn't  you  shut  her  down?" 

"Mr.  Shove."  replied  Jim  in  his  oiliest  voice,  "don't 
you  remember  your  positive  orders  to  me  to  shut  doM 
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only  on  orders  from  yourself?"  "Orders  be  blanked," 
said  Mr.  Shove,  "you  ought  to  use  a  little  common 
sense.  Couldn't  you  tell  something  was  wrong  when 
you  saw  this  man  rush  in  here  so  scared  his  hair  was 
standing  straight  up?"  For  an  answer  Jim  walked 
over  to  where  the  old  man  was  silently  taking  in  the 
scene,  removed  his  hat  and  indicating  the  shining  pate 
with  an  expressive  gesture,  and  glanced  at  the  super- 
intendent with  a  puzzled  and  innocent  stare.  Mr. 
Shove  walked  away  with  an  eff ort?  towards  maintain- 
ing his  dignity,  and  Jim  is  engineer  of  that  plant  today. 

Brick  Eater. 


Horsepower  Indicator. 

Editor  of  the  Engineers'  Review : 

The  following  is  how  I  made  an  indicator  to  record 
at  all  times  the  power  my  engine  was  developing. 

I  took  an  old  screw  watch  case  and  made  a  grooved 
wheel  to  go  inside  of  it  to  take  a  small  cord  which 
is  wound  about  once  around  the  wheel.    The  cord  is 


HORSEPOWER    INDICATOR. 

attached  in  the  groove.  There  is  a  watch  spring  on  the 
back  of  the  wheel  supporting  the  pointer,  shown  in  the 
illustration.  This  watch  spring  is  attached  to  the  wheel 
in  order  to  take  up  the  slack  from  the  cord  line  so  that 
when  the  governor  moves,  the  hands  on  the  gage  which 
are -fastened  to  the  pinion  of  the  grooved  wheel  will 
move. 

There  are  two  hands.  One  can  be  for  high  and 
the  other  for  the  low  pressure  cylinder  or  one  may  be 
used  to  see  when  the  engine  cuts  off.  In  making  the 
gage  mark  on  the  dial  when  the  indicator  card  is  taken, 
the  horsepower  can  be  taken  on  the  dial.  A  is  the  ad- 
justing screw  for  adjusting  the  gage.  B  is  the  cord. 

A.  L.  Johnson. 


"Know-It-All"  Engineers. 

Editor  of  the  Engineers'  Review : 

He  came,  he  stayed  awhile  and  went  away.  I  refer 
to  one  of  those  engineers  who  know  it  all.  He  came 
in  the  other  day,  he  carefully  scrutinized  the  plant  and 


eiqpressed  his  opinion  on  about  everything  he  saw,  not 
failing  to  give  me  his  opinion  regarding  Smith  and 
Jones,  down  street,  and  several  other  engineers  in  the 
town. 

The  first  thing  he  saw  was  a  small  leak  in  the  steam 
pipe  joint  which  is  in  use  day  and  night  and  Sunday, 
whereupon  I  received  a  lecture  on  the  waste  of  escap- 
ing steam  and  dripping  water,  together  with  a  list  of 
the  serious  results  which  might  occur  if  such  conditions 
were  allowed  to  continue.  There  wasn't  much  about 
the  plant  that  seemed  to  be  working  as  it  should,  al- 
though I  had  thought  before  that  I  was  getting  pretty 
good  service  out  of  it.  He  gave  me  the  tip  on  tfie  quiet 
that  he  had  operated  about  every  type  01  engine  built 
and  that  none  of  them  had  ever  made  as  much  noise  as 
mine  did.  This  surprised  me  a  little,  because  I  knew 
he  had  never  held  a  job  for  any  length  of  time,  but 
somehow  or  other  he  was  always  able  to  get  a  new  one, 
but  whether  he  got  anything  for  it  in  the  shape  of  sal- 
ary is  another  thing. 

This  fellow's  visit  makes  me  think  of  an  engineer  I 
had  running  for  me  on  the  night  turn  sometime  ago. 
He  was  one  of  those  fellows  who  knew  more  or  less 
about  engineering,  according  to  the  way  you  want  to 
look  at  it,  and  had  a  great  faculty  for  monkeying  with 
things  after  I  had  gone  home  at  night.  This  is  some- 
thing I  objected  to  very  strenuously,  because  I  do  not 
believe  the  engine  is  made  that  can  stand  being  oper- 
ated on  by  two  men,  especially  when  each  has  a  dif- 
ferent opinion  regarding  certain  things.  Finally  we 
had  it  out  one  night  and  he  got  it  good  and  straight 
that  if  he  wanted  to  continue  as  night  engineer  he 
would  have  to  stop  tinkering  with  the  engine,  although 
I  was  ready  to  listen  to  any  suggestions  he  had  to  of- 
fer. This  settled  the  matter  as  long  as  he  stayed  with 
me,  which  was  only  a  few  weeks,  when  he  left  to  take 
another  position.  A.  Knowitall. 


Give  Firemen  a  License. 

Editor  of  the  Engineers'  Review : 

The  editorial  "Should  Firemen  be  Licensed?"  brings 
up  a  subject  which  is  of  more  than  passing  interest  to 
the  engineer  as  well  as  to  the  fireman.  It  is  beyond  my 
comprehension  how  a  body  of  engineers  can  get  to- 
gether and  argue  themselves  into  the  conviction  that  it 
would  be  a  great  calamity  to  allow  a  law  to  be  passed 
licensing  the  firemen  of  Ohio.  The  matter  resolves 
itself  into  the  fact  that  the  engineers  seem  to  be  afraid 
that  the  firemen  will  get  along,  and  in  some  instances 
take  their  place.  This  to  me  is  a  rather  childish  way 
to  look  at  the  matter. 

If  licensing  the  firemen  is  going  to  make  them  more 
capable  than  the  engineers,  it  is  time  for  the  engineers 
to  brace  up  and  show  that  they  are  fit  to  have  charge  of 
the  plant!  The  argument  that  the  firemen  will  as- 
sume charge  of  the  boiler  room  is  all  bosh  and  a  sen- 
sible man  will  not  think  about  the  matter  twice  after 
he  sees  how  ridiculous  it  is.  I  am  a  N.  A.  S.  E.  en- 
gineer, but  I  have  no  shivers  running  up  my  back  wor- 
rying over  my  fireman  getting  a  license,  but  will  help 
him  all  I  can  to  get  one. 

The  question  as  to  who  will  have  charge  of  the  steam 
plant  is  not  a  new  one.  The  same  thing  has  been  agi- 
tated before,  only  the  difficulty  was  as  to  whether  the 
engineer  was  to  have  charge  of  the  steam  plant  or  the 
superintendent.  Without  doubt  there  have  been  matif 
instances  where  the  su'^tvnX.etviiec*.  <A  ^  icv.<3^>>a.%  ?isK.- 
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He  finally  approached  me  and  asked  if  I  had  an 
indicator.  Now  I  will  say  that  this  happened  when  I 
was  young  in  the  engineering  business,  and  did  not 
know  much  about  that  instrument.  I  told  him  I  had 
and  went  and  got  him  my  speed  indicator.  I  saw  that 
he  looked  at  me  rather  surprised,  and  then  in  a  man- 
ner not  in  keeping  with  his  appearance  he  explained  to 
me  what  kind  of  an  indicator  he  meant,  and  told  me 
that  as  he  was  making  some  repairs  in  a  neighboring 
plant  he  would  gladly  assist  me  in  taking  a  card 
off  my  engine  if  I  wished. 

Of  course  I  was  willing  and  became  quite  interested 
in  my  new  friend,  especially  as  he  thought  he  could 
locate  and  remedy  the  annoying  pound,  which  I  could 
not  find.  After  he  had  fixed  up  and  was  ready  to  take 
a  card,  I  began  to  realize  that  in  my  short  experience 
as  an  engineer,  I  had  yet  to  see  and  learn  of  the  use- 
fulness of  the  indicator,  and  was  grateful  for  the  in- 
formation I  was  obtaining. 

After  he  had  taken  several  cards  and  made  some 
changes,  that  mysterious  pound  had  disappeared.  He 
found  that  I  had  too  much  compression  in  one  end  of 
the  cylinder.  My  strange  visitor  had  opened  up  an- 
other world  to  me  in  the  engineering  line,  and  I  was 
not  long  in  getting  an  indicator  and  book  of  instruc- 
tions, and  soon  found  that  the  speed  indicator  which 
I  had  was  not  the  only  kind. 

The  moral  of  this  is  that  we  cannot  always  judge  a 
man  by  his  looks.  G.  B.  W. 


Engineer  was  not  a  Fireman. 

Editor  of  the  Engineers'  Review : 

In  the  July  issue  of  the  Review,  F.  H.  King  says: 
"I  do  not  believe  that  a  man  who  knows  nothing  about 
boilers  could  get  a  position  as  an  engineer."  I  must 
say  that  I  have  known  of  just  such  cases.  A  man 
learned  the  machinist's  trade  and  worked  in  a  shop 
where  engines  were  built  and  after  becoming  thor- 
oughly familiar  with  that  make  of  engine,  secured 
a  position  as  chief  engineer  where  five  of  these  engines 
were  installed.  He  was  a  good  engineer,  capable  of 
making  all  repairs,  but  when  it  came  to  the  boilers  he 
frankly  admitted  that  he  had  never  seen  the  inside  of 
one.  Was  that  man  competent  to  handle  steam  and  to 
tell  the  fireman  what  he  should  do  and  how  much  pres- 
sure he  should  carry  ?  I  think  not,  and  I  do  not  believe 
others  will. 

Mr.  King  does  not  advocate  connecting  boilers  with 
a  difference  in  pressure  of  35  pounds,  but  he  says  it  is 
no  more  than  "other  engineers  do,  who  are  supposed 
to  know  things."  That  does  not  make  it  any  the  less 
dangerous.  If  one  man  makes  a  mistake  or  does  a 
foolish  act,  I  do  not  think  we  should  all  follow  his  ex- 
ample, even  if  he  is  a  learned  man.      M.  E.  Webber. 


Touches  on  Several  Subjects. 

Editor  of  the  Engineers'  Review: 

Perhaps  the  way  we  oil  our  engine  would  be  of 
interest  to  engineers  who  have  not  used  an  oiling 
system.  First  we  have  our  filter  about  2  feet 
above  the  cylinder  and  use  j4-'nch  brass  pipe  to  dis- 
tribute the  oil  to  the  different  bearings.  The  engine 
bed  is  also  piped  into  a  5-gallon  can  which  makes 
oiling  hardly  any  trouble  at  all.  No  doubt  iron  pipe 
would  carry  the  oil  all  right,  but,  of  course,  it  would 
not  look  so  nice. 


There  has  been  some  talk  on  dynamo  dressers  ai 
how  to  make  them,  so  I  will  tell  how  the  one  wc  na 
is  made.  It  is  about  2^  inches  in  height  from  the  co 
ter  of  the  curve  to  the  top,  3H  inches  wide  and  2  h 
inches  long,  running  lengthwise  of  the  commntata 
This  is  for  one  machine,  but  could  be  made  longer  b 
incandescent  machines. 

A  few  nights  ago  the  babbitt  on  one  of  the  cn» 
head  shoes  came  off.  When  we  examined  it  we  foam 
that  only  4  holes  out  of  12  were  filled  in  the 


TOOL  BOARD. 

We  had  been  troubled  with  an  annoying  knock  io 
some  time  and  when  we  put  on  another  shoe  it  seenae 
a  great  improvement. 

Now  I  want  to  do  a  little  knocking.  A  former  « 
gineer  took  the  same  shoe  off  and  tried  to  babbitt  it,  an 
as  is  plain  made  a  muss  of  it.  Before  he  monkey* 
with  it  I  think  the  shoe  was  all  right  as  we  found  du 
the  outer  pillow  block  was  j4-'nch  lower  than  tii 
others  and  the  cylinder  rings  were  loose  when  on  th; 
engine  they  should  have  been  tight  (endwise). 

The  illustration  is  of  our  tool  board.  L.  S. 


Is  Firing  Necessary  to  Success? 

Editor  of  the  Engineers'  Review: 

I  see  "Mij  Mils"  and  "Slim  Jim"  are  also  of  tl 
opinion  that  the  boiler  room  is  beneath  the  chief  e 
gineer's  notice,  and  that  he  has  nothing  to  do  with  th 
part  of  the  plant  as  far  as  superintending  the  firii 
is  concerned.  I  fail  to  see  where  either  of  them  mal 
much  of  a  point.  I  did  not  say  that  the  chief  engine 
should  spend  all  of  his  time  in  the  fireroom,  instructii 
the  firemen  how  to  do  their  work,  or  shovding  co 
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hes,  but  I  do  say,  he  should  know  how  to  instruct 
.  If  he  has  a  head  fireman  he  should  give  him  his 
actions,  and  he  should  instruct  the  other  fireman. 
re  seen  plants  that  worked  six  firemen  and  none 
em  had  had  more  than  a  week's  experience  except 
lead  fireman.  Suppose  he  should  drop  out,  who 
ing  to  superintend  the  work  ?  There  is  a  hundred 
)ne  things  that  come  up  in  every  day  life  that  one 
I  mention  that  convinces  me  that  the  chief  engineer 
:d  understand  firing. 

is  very  true  that  there  are  chief  engineers  who  are 
issfully  holding  their  positions,  who  never  fired  a 
in  their  lives,  but  they  have  assistant  engineers 
do  that  part  for  them. 

>t  long  ago,  a  friend  of  the  writer  had  charge  of 
ft  in  the  largest  plant  in  this  city,  and  on  one 
ion  they  got  an  unusually  heavy  load,  and  the  fire- 
was  unable  to  hold  the  steam.  The  chief  engineer 
i  him  up  by  phone  and  asked  what  was  the  matter, 
he  replied  tiiat  the  fireman  could  not  hold  the 
1.  The  chief  then  wanted  to  know  why  he  didn't 
I  the  fireroom  and  give  them  instructions  and  see 
Jiey  did  hold  the  steam  up.  He  replied  that  there 
I  head  fireman  down  there  who  was  supposed  to 
after  that  part  of  the  work,  and  that  his  work 
n  the  engine  room  and  the  engines  were  all  right, 
ley  lacked  was  steam.  The  chief  informed  him 
if  he  was  not  capable  of  finding  out  what  the 
lie  was,  as  he  knew  the  boilers  were  of  ample 
:ity  to  handle  the  load,  that  he  would  have  to  put  a 
there  who  could  do  the  work.  And  as  he  had 
•  had  any  experience  in  firing,  the  consequences 
he  lost  his  job.  Of  course,  the  chief  held  his 
but  the  second  engineer  suffered  for  what  they 
d  in  knowledge  in  the  fireroom. 
.m  still  convinced  that  firing  is  necessary  to  suc- 

Slim  Tim. 


'  Firing  and  the  Engineer. 
)r  of  the  Engineers'  Review : 
ere  has  been  some  discussion  recently  in  the 
jw  on  the  question  of  experience  in  the  firing  of 
•s,  as  a  necessary  part  of  an  engineer's  training, 
me  of  the  boys  seem  to  have  a  poor  opinion  of 
leers  who  have  not  worked  up  through  the  boiler 
.    This,  to  me,  appears  a  very  narrow  view  to 

hink  all  Review  readers  will  agree  that  the  men 
arge  of  the  machinery  of  all  the  great  Atlantic 
;  are  fairly  good  engineers,  yet  few,  very  few  in- 
have  been  firemen.  In  fact  the  British  rules 
rt  make  it  compulsory  for  a  man  to  be  a  machinist, 
reroom  experience  is  not  demanded, 
e  United  States  law  requires  that  to  obtain  a 
e,  a  man  must  have  served  at  least  three  years 
•  oiling  or  firing  on  a  steamer,  but  if  he  is  a 
inist  one  year  is  deemed  sufficient.  I  might  add 
m  the  lakes  when  a  young  machinist  goes  steam- 
ig  he  commences  as  an  oiler, 
great  number  of  the  smaller  craft  in  both  the 
sh  and  American  navies  are  in  charge  of  ma- 
ts, there  being  always  a  scarcity  of  engineer 
•s  to  cover  the  field,  and  these  machinists  do 
work  successfully,  yet  without  actual  firing  ex- 
ice. 

this  town  where  I  am  holding  a  job,  when  I  look 
d  and  note  the  ensjineers  who  are  holding  the 


most  prominent  positions  and  drawing  the  highest  sal- 
aries, I  find  that  nine  out  of  ten  are  machinists.  There 
are  four  city  pumping  stations  here  and  one  being  built. 
In  charge  of  these  for  the  past  20  years  or  more,  has 
been  a  chief  engineer  who  is  a  machinist  and  his  13 
assistants  are  all  machinist  engineers. 

There  is,  in  my  opinion,  no  foundation  for  the  idea 
that  a  man  must  have  actually  fired  to  make  a  good 
engineer,  or  that  a  machinist,  as  a  rule,- makes  a  poor 
one.  Shop  experience  is  quite  a  help  and  boiler  room 
experience  is  not  to  be  despised. 

As  the  editor  remarks,  I  don't  think  any  of  the  boys 
will  be  troubled  or  feel  aggrieved  at  any  of  Mr.  Philip 
Dase's  statements,  his  letter  was  rather  amusing.  I 
hope  he  will  think  twice  before  dropping  his  paper. 
Others  of  us  who  do  not  pretend  to  know  it  all  find 
much  interesting  and  instructive  reading  in  every 
issue  of  the  Review.  Turbino. 


Throttling  Calorimeters. 

Editor  of  the  Engineers'  Review : 

I  am  under  the  impression  that  there  are  several  of 
your  readers  who  do  not  understand  how  the  ordinary 
throttling  calorimeter  of  two  thermometers  is  used  and 
how  the  calculation  as  to  the  moisture  in  the  steam  is 
made  from  it.  The  idea  is  to  get  the  moisture  in  the 
steam  so  that  the  operator  can  determine  the  quality 
of  steam  his  engine  is  using.    Many  times  this  infor- 


THROTTLING  CALORIMETER  HAVING  TWO  THERMOMETERS. 


mation  if  it  were  so  that  the  engineer  could  obtain  it 
would  relieve  him  of  considerable  trouble  brought 
about  by  wet  steam. 

In  passing  steam  from  the  boiler  to  a  steam  engine, 
it  is  of  necessity  wire  drawn  to  a  greater  or  less  de- 
gree, much  of  which  depends  upon  the  piping,  both  as 
to  size  and  the  manner  in  which  it  is  put  up.  When 
steam  is  wire  drawn  from  a  higher  to  a  low  pressure 
it  liberates  heat.  If  the  steam  is  dry  at  initial,  this 
heat  goes  to  superheat  the  steam.  TTie  superheat  is, 
therefore,  a  measure  of  the  amount  of  moisture  in  the 
steam. 

In  the  illustration  is  shown  a  throttling  calorimeter. 
The  steam  passes  from  the  main  steam  pipe  C,  through 
a  throttling  disk  having  an  orifice  about  i-16-inch  in 
diameter.     The  pressure  and  temperature  is  meas- 
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ured  on  each  side  of  the  disk,  and  the  quality  of  the 
steam  determined  by  the  following  formula: 

W  =  ICO  X J — ^ — 

in  which  f*'  equals  the  percentage  of  moisture  in  the 
steam,  H  equals  the  total  heat,  L  equals  the  latent 
heat  of  the  steam  in  the  main  steam  pipe,  h  equals  the 
total  heat  due  to  the  pressure  in  the  discharge  of  the 
calorimeter  which  equals  1,146.6  at  atmospheric  pres- 
sure, K  equals  the  specific  heat  of  superheated  steam. 
T  equals  the  temperature  of  the  throttle  and  super- 
heated steam  in  the  calorimeter,  t  equals  temperature 
due  to  pressure  in  the  calorimeter  which  equals  212 
degrees  at  atmospheric  pressure.      Stanley  Howard. 


Electrica}  Conveniences. 

Editor  of  the  Engineers'  Review : 

In  nearly  every  plant  where  an  engineer  is  required, 
electricity  is  used  for  light,  power,  etc.,  and  as  num- 
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FIG.  1.    FOR  TESTING  IN- 
CANDESCENT LAMPS. 


FIG.  2.  TEMPORARY  REPAIR 
TO  STARTING  BOX. 


erous  troubles  are  likely  to  arise  the  simplest  kinks 
are  many  times  the  best.  The  writer  has  found  that 
a  handy  and  reliable  way  for  testing  incandescent  lamps 
before  replacing  the  burnt  out  ones,  is  made  as  the 
illustration,  Fig.  i,  shows.  It  is  screwed  on  the  wall 
or  in  some  convenient  place  and  is  nothing  more  than 
a  cutout  block,  properly  wired  with  terminals.  The 
two  plugs  are  bridged  at  L  and  M.  The  upper  plug 
fitting  is  taken  from  the  block  and  placed  on  the  end 
of  a  pipe  and  hammered  so  that  the  threads  are  flat- 
tened to  do  away  with  the  inconvenience  of  screwing 
the  lamps  into  the  socket.  By  this  method  all  that 
is  required  is  to  simply  press  the  lamp  in  the  socket, 
when  the  contact  is  made.  It  is  therefore  easily  de- 
termined whether  the  lamp  is  good  or  bad. 

Considerable    difficulty    is    sometimes    encountered 
when  a  starting-box  fails  and  an  immediate  remedy  to 


locate  the  trouble  is  often  desired,  especially  if  a 
porary  repair  can  be  made.  I  have  accomplishei 
with  success.  In  case  one  or  more  of 
contact  points  are  dead  or  in  other  words 
resistance  wire  leading  to  them  is  burned 
attach  two  wires  A,  and  B,  Fig.  2,  at  the  si 
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FIG.  8.     METHOD  OF  TRUING  UP  A  COMMirTATOB. 

with  one  or  more  lamps  in  the  wire  B,  as  at  C.  ! 
posing  there  are  250  volts  in  the  line,  then  two 
volt  lamps  are  required  to  be  wired  in  as  shown, 
dead  point  in  the  starting-box,  we  will  say,  is  a 
If  we  hold  the  ends  of  the  wires  A  an( 
on  the  contact  E  and  F,  the  lamps  will  light  I 


FIG.    4.     A   HANDY   TORCH. 

Next  place  the  wires  on  F  and  G,  with  the  same  r 
but  when  contact  with  D  is  reached  the  lamps 
fail  to  light.  Then  the  wire  A  must  not  be  n 
while  the  wire  B  goes  on  to  the  next  one  tmti 
lamps  shows  the  circuit  is  made.  To  repair  this 
porarily  attach  a  piece  of  wire  at  G  and  H,  \ 
makes  a  bridge  and  D,  will  be  cut  out.    Oh  son 
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this  arrangement  has  saved  the  machines  from 
le  except  for  a  few  minutes, 
llustration  Fig.  3  shows  how  we  true  up  the 
ators  on  our  dynamos.  /  is  a  block  of  wood  the 
idth  as  the  commutator  with  a  corresponding 
nade  to  fit  the  same,  having  sandpaper  pressed 
ircular  form  to  fit  the  block,  and  is  then  tacked 
>utside  at  the  ends.  A  hole  is  drilled  through 
k  for  the  brush  holder  to  pass  after  the  brushes 
en  removed.  This  is  to  prevent  the  block  from 
ally  falling  out  of  place.  A  piece  of  wood  is 
f  e  K,  and  secured  to  the  block  with  a  bolt  and 
nanner  it  is  attached  to  the  rod  L.  The  eye- 
emoved  from  the  top  of  the  dynamo  and  a  bolt 
:  the  same  size,  with  a  slot  in  the  end,  also  a 
e,  to  secure  the  rod  L  in  place.  The  same  at- 
it  is  used  on  top  of  the  block.     When  the 

is  in  rotation,  it  will  only  be  necessary  to  press 
y  desired  degree  of  force  upon  the  end  of  the 
A  thorough  job  can  be  done  this  way  and 
)rth  trying. 
I  handy  and  serviceable  torch  to' have  around, 

be  made  in  a  short  time,  as  shown  in  Fig.  4, 
ig  a  hack  saw  or  file  and  cutting  off  the  spout 
rdinary  squirt  can  about  ij^  inches  from  the 
L  handle  can  be  made  with  a  piece  of  tin  formed 
per  shape  and  soldered  to  the  can. 

Jas.  G.  Sheridan. 


A  Serious  Joke, 
jf  the  Engineers'  Review : 
)utcome  of  a  "joke"  perpetrated  by  employes  of 
ional  Tube  Co.'s  plant,  Youngstown,  O.,  last 
•,  according  to  the  allegations,  has  terminated 
dictment  for  manslaughter,  John  Fell,  engineer 
lant,  having  been  arrested, 
employes  of  the  plant  connected  up  a  railing 
dynamo.    Geo.  Boere  looked  in  to  see  the  time 
dropping  dead  when  he  touched  the  metal 
A  thorough  investigation  resulted  in  the  in- 
t.    Such  jokes  do  not  pay.  C.  H.  Nove. 


Safe  Speed  for  Cast  Iron  Wheels. 

:>{  the  Engineers'  Review : 
numerous  instances  of  cast  iron  wheels  of  dif- 
iiameters  exploding,  as  reported  recently,  are 
;  than  passing  interest  to  engineers,  as  they  are 
in  the  room  where  the  greatest  danger  of  wheel 
)n  exists.  In  the  case  of  flywheel  explosions  the 
<erts  a  radial  force  acting  on  the  rim  of  a  wheel 
en  the  speed  increases  sufficiently,  this  radial 
arsts  the  rim,  the  force  acting  from  the  center 
!  the  circumference.    The  force  tending  to  burst 

of  a  flywheel  increases  with  the  square  of  the 
therefore  doubling  the  speed  quadruples  the 
:ting  on  the  rim. 

question  that  interests  engineers  regarding  the 
I  is  not  so  much  its  use  in  preventing  sudden 
ions  in  speed,  but  rather  what  is  the  highest 
t  which  it  may  be  safely  run,  because  we  know 

a  danger  limit  for  every  wheel,  regardless  of 
mnt  of  materia!  it  contains.  It  has  been  stated 
;  in  a  position  to  know  that  for  cast  iron  wheels 
larily  constructed  a  rim  speed  of  a  mile  a  min- 
le  limit  of  safety.  Following  is  a  table  stating 
nber  of  revolutions  per  minute,  for  cast  iron 


wheels  from  i  to  30  feet  in  diameter,  at  which  the 
danger  limit  of  1  mile  per  minute  is  reached.  This 
table,  I  think,  was  originally  gotten  up  by  Mr.  Boehm 
of  the  Fidelity  and  Casualty  Co. : 

Limiting  *Safe  Speed  for  Cast  Iron  Wheels. 


Diam. 
of  wheel 
in  feet. 

I  

1%. 


Danger 
limit,  rev. 
per  min. 
...1680 

.1344 


i^ 1120 


2  . 

y. 

6  . 
6J4. 

7  • 
7'/^. 

8  . 

9  • 
9J4- 

10  . 

1054. 

II 

iij4. 

12 

12^. 

13  • 

13  J'^  • 

14  . 

15  ■ 


840 
672 
560 
480 
420 
373 
336 
305 
280 
258 
240 
224 
210 
198 
189 
177 
166 
160 

146 
140 

134 
129 
124 
120 
116 

1X2 


Diam. 
of  wheel 
in  feet. 
IS'A-- 

16  ... 
I6J4... 

17  ... 
17^... 

18  ... 
1854... 

19  ... 
I9J4... 

20  ... 
20^... 

21  ... 
21^... 

22  . .. 

22'/5... 

23  ... 
23J4... 

24  .. 

24'/4.. 

25  .. 

2SH.. 

26  .. 
26^.., 

27  .. 
27'A.. 


Danger 

limit,  rev. 

per  min. 

108 

105 

103 

99 

96 

93 

91 


2854. 
29 

29^- 
30 


86 
84 
82 
80 
79 
76 
74 
73 
72 
70 
68 
67 
66 

65 

62 
61 
60 
59 
58 

S6 


The  above  table  will  be  found  useful  in  determining 
whether  or  not  a  wheel  of  a  given  diameter  is  revolving 
at  a  speed  which  is  dangerous,  and  also  for  giving  an 
engineer  something  to  work  ifrom  in  order  to  know 
just  how  much  the  speed  of  an  engine  can  be  in- 
creased if  it  is  desired.  Herbert  Hiser. 


Linemen  Meet  Death  in  a  Peculiar  Way. 
Jesse  Donahue,  of  Minneapolis,  and  Harry  Ripson, 
of  Cuba,  Mo.,  members  of  a  gang  of  telephone  line- 
men constructing  a  line  between  St.  Paul  and  Stillwater, 
Minn.,  were  electrocuted  Sunday,  Oct.  i.  Ripson  was 
at  the  top  of  a  cable  pole  holding  one  end  of  a  measur- 
ing tape,  while  Donahue,  on  the  ground,  held  the 
other.  The  tape  line  was  of  linen,  but  had  running 
through  it  two  slender  wires.  It  came  in  contact  widi 
a  heavily  charged  power  cable  and  both  men  received 
the  full  force  of  the  current,  killing  them  instantly. 
Ripson  fell  from  the  top  of  the  pole  and  his  neck  was 
broken. 


Blame  is  Fixed. 

Responsibility  for  the  accident  on  the  New  York 
elevated  railroad  Sept.  11,  in  which  12  persons  lost 
their  lives,  was  fixed  bv  a  coroner's  jury  upon  two 
men.  Cornelius  A.  Jackson,  the  towerman,  who  set 
the  wrong  switch,  and  Motorman  Paul  Kelly,  who 
drove  his  train  around  the  curve  with  a  speed  which 
caused  one  car  to  jump  the  tracks  into  the  street,  were 
both  charged  with  criminal  negligence.  Jackson  was 
arraigned  before  the  coroner  and  released  on  $5,000 
bail.  Kelly,  the  motorman,  has  been  missing  ever  sinc^ 
the  accident. 


36 


ENGINEEI<S'  REVIEW 


October,  i 


Bng'ineers'  Review 

A   MONTHLY  JOURNAL  FOR   STATIONARY  ENGINEERS. 

rt'BLISIIED     BY 

THE  ENGINEERS'  REVIEW  COMPANY, 

Caxton  Building,  Cleveland,  O. 

New  York  Office,  95  Liberty  St.,  Room  601. 

Siibflcription  price.  $1  per  year  in  North  .\merica  and  American 
Provinces.     Sl.oU  per  ycir  c'.seuhere,  payable  in  advance. 

Letters  from  Engineers  on  subjects  pertaining  to  engineering  are  wel- 
come. 

Subscribers,  when  inf^'rminf;  us  of  change  of  address,  should  give  both 
the  old  and  the  new  oilrfrtsscs. 

In  anv  case  of  failure  to  receive  this  paper,  the  Cleveland  office  should 
be  notified. 

Entered  at  the  Post  Dffice,  Cleveland,  Ohio,  as  Second  Class  Matter. 


CLEVELAND,  O.,  OCTOBER,  19»5. 


The  subscription  circulation  of  the  Engineers'  Re- 
view for  September,  1905,  was  20,900  copies,  proof  of 
which  is  shown  in  the  reproduced  post  office  receipt 
for  that  edition  on  page  53  of  this  issue.  The  edition 
for  October  is  20,900  copies  and  will  be  proved  by 
the  publication  of  a  fac-simile  of  the  post  office  receipt 
next  month. 


ODNTENTS. 

New  Electrical   Equipment  of  the  Fall   River  Branch  of  the  New 

York    &    Hartford    Railroad — Illustrated S 

A  New  and   Effective   System  of  Automatic   Lubrication  for  Ver- 
tical    High     Speed     Engines — Illustrated 8 

The   Largest   Water   Turbine   and   Electric   Motor   in   the  World — 

Illustrated    8 

A  Useful  Cement    9 

Experience  on  the  Road 9 

Convention  of  the  I.   U.  S.   E 11 

Representative     Men      From      the      Engine     Room,     26th — B.      F. 

Miller — Illustrated     18 

Flywheel    Explosion    1 J 

Flywheel  Goes  to   Pieces 12 

Idea    Exchange — Illustrated    13 

Valve  Motion;  Keying  up  Engines:  Cylinder  Troubles;  Hot 
Bearings;  Marking  Ahead;  Piping:  How  Much  Oil  Should  be 
Used?;  Hydrostatic  Tests;  Water  Column  Valves — Plugs;  Tube 
Oeaner  Caused  a  .'surprise;  Boiler  Moving;  Grates.  Tubes, 
Scraper.  Stokers  and  Back  Pressure:  Homemade  Feedwater 
Heater;  Right  and  Left  Hand  Threads;  Incidents  of  the  Fire 
Room:  ."^ystrniatiring  Engineering  Works;  Trouble  Caused 
by  a  Chrck  \'ahc  and  Weights  on  the  Safety  Valve:  Steam 
Plant  Troubles;  Simplifying  Station  Equipment;  Pipe  Offsets; 
Outside  Work;  Hobo  Advice;  Bill  B.  Banger  and  His  Critics; 
Deception  is  Unnecessary;  Lubricator  Trouble;  Old  Time 
EnRineerine:  Shaft  Oiler:  Working  Outside  of  the  Steam 
Plant:  Obeying  Orders;  Horsepower  Indicators;  Know-It-All 
?"nvinecrs:  Give  I'irrnicn  a  I  icrnsc:  Naval  Engineers;  Bran  as  a 
Packing;  Kickers  and  Knockers:  Was  Not  a  Hobo  Engineer; 
Engineer  Was  Not  a  Fireman:  Touches  on  Several  Subjects; 
Is  Firing  Necessary  to  Success?:  Firing  and  the  Engineer; 
Throttling  Calorimeter:  Electrical  Conveniences:  A  Serioua 
Joke:  Safe  Speed  for  Cast  Iron  Wheels. 

Linemen    Met   Death    in    a   Peculiar  Way S5 

Blame   is    Fixed U 

Editorial    88 

Steam  Turbine  Tests:  Carnegie's  Life  of  James  Watt. 

Huestlons  of   the  Hour — Illustrated    88 
anal  Boats  to  he  Driven  by  Turbine  Engines 80 

Caught  by  a   Belt 89 

The    Nugent    Telescoping   Crosshead    Pin    Oiler — Illustrated 89 

The   Anderson    Patent    .Altitude   Valve — Illustrated 89 

"Unit   Type"   Oil    Filler — Illustrated 40 

Double    Service    Packing 41 

Oil  in  Boilers   41 

Personals    41 

New  Rooks  anrl  Catalogs  41 

Trade    Notes     48 

Miscellaneous    44 

STEAM  TURBINE  TESTS. 

Discussions  recardinsr  the  probable  deterioration  of 
Steam  turbines  after  being  in  service  for  several  years, 
and  the  probah'e  effect  of  service  on  the  steam  econ- 
omy of  the  turbine,  have  occupied  considerable  space  in 
the  technical  press  of  late.    A  recent  test  of  a  De  Laval 


steam  turbine  of  150  horsepower,  which  has  bei 
operation  for  about  two  years  at  the  plant  of  the 
England  Structural  company.  East  Everett,  1 
throws  some  light  upon  this  question,  and  an  exai 
tion  of  the  turbine  has  shown  that  the  wear  on  all 
was  practically  nothing. 

The  manufacturers'  guaranteed  that  with  isopi 
of  steam  pressure  at  the  governor  valve,  and 
inch  vacuum  at  the  turbine,  that  18.7  pounds  of  1 
per  brake  horsepower  per  hour  at  full  load  woi 
consumed,  and  19.7  pounds  of  steam  at  half 
These  figures  compared  with  those  obtained  froi 
test  show  that  the  machine  after  two  years  of  s< 
was  well  within  the  manufacturers'  guarantee, 
test  developed  the  fact  that  with  a  boiler  presu 
152.9  pounds  of  steam,  and  with  a  steam  presst 
145.9  pounds  below  the  governor,  and  a  25.4; 
vacuum,  the  steam  consumption  per  brake  horsq 
was  17.77  or  -07  pounds  greater  than  when  the  tt 
was  first  installed,  but  the  vacuum  and  steam  p« 
at  the  governor  were  lower. 

Another  recent  turbine  test  was  that  of  2.00 
owatt  Curtis,  which  was  built  in  1903  for  the 
monwealth  Electric  Co.  of  Chicago.  This  turtrini 
of  the  four-stage  type,  but  conforms  as  nearly  as  | 
ble  to  the  four-stage  machine  now  built,  due  to  chi 
which  have  been  made  upon  it,  although  it  is  less 
cient  than  the  newer  type  which  is  now  in  use.  L 
such  conditions  with  a  steam  pressure  of  166.3  P" 
gage,  superheated  207  degrees  P.,  and  a  back  pre 
of  149-inch  of  mercury,  at  full  load,  the  steam 
sumption  per  kilowatt  hour  was  15.02  pounds, 
half  load  the  steam  consumption  was  16.31  pouni 
steam  per  kilowatt  hour,  with  a  steam  pressoi 
170.2  pounds,  back  pressure  1 40-inch  of  mercurj 
steam  superheated  120  degrees  F. 

For  quarter  load  with  steam  at  155.5  pounds,  si 
heated  204  deajrees  F.,  and  a  back  pressure  of 
inch  of  mercury,  the  steam  consumption  was 
pounds  per  kilowatt  hour. 

The  steam  consumption  per  hour  at  zero  load 
1,510.5  pounds  with  a  steam  pressure  of  154.5  po 
lack  pressure  1.85-inch  of  mercury  and  surperh 
156  degrees  F. 

It  will  be  noted  that  one  test  gives  the  steam 
sumption  per  brake  horsepower,  while  the  other  i 
kilowatt  hour.  Both  are  tests  worthy  of  attei 
The  above  figures  which  are  those  obtained  with 
fully  tested  measuring  instruments,  are  rather 
vincing  proof  that  the  efficiency  of  the  steam  to 
is  not  impaired  through  constant  and  extended  sc 
although  many  predicted  that  it  would  be. 


CARNEGIE'S  LIFE  OF  JAMES  WATT 

Mr.  Andrew  Carnegie — once  a  stationary  firen 
has  written  a  life  of  James  Watt.  No  one  whi 
read  the  several  books  from  the  hand  of  the  fa 
ironmaster  can,  it  seems  to  us,  feel  that  Gladsl 
sneer  at  the  Scot's  authorship  was  justified.  Hi 
of  Watt  is  a  very  readable  volume.  It  abounds 
poetical  quotations,  references,  citations,  allusion 
terestinsf  comment  and  disrressions  in  which  Mr. 
negie  reiterates  some  of  his  well-known  opinion: 
was  evidently  a  labor  of  love.  If  William  Mo 
definition    of  art  is  correct,  i.  e.,  that  it  is  tiie  ex 
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one's  love  of  his  work,  this  book  is  a  work 

tory  of  the  life  of  James  Watt  is,  in  the  main, 
own — ^his  frail  health;  meditative,  studious 
[lis  enforced  entrance  into  his  father's  shop  at 
k,  due  to  financial  reverses ;  his  apprenticeship 
ion  to  a  mathematical  instnmient  maker;  his 
ling  himself  in  his  trade  at  the  University  of 
r ;  his  exhaustive  labors  in  improving  the  New- 
ngine  found  at  the  university ;  his  heart-break- 
s  while  experimenting  upon,  constructing  and 

his  first  two  engines;  his  final  arrangement 
-tnership  with  Boulton;  his  long  siege  in  con- 
with  the  problems  of  poor  tools,  poor  workmen 
judice;  his  hardly  less  annoying  experience  in 
g  patents;  his  final  triumph  and  the  peaceful 
a  life  as  strenuous  as  the  most  hustling  Ameri- 
Id  wish.  This  absorbing  narrative  is  given  in 
•able  detail,  without  attempting  a  technical  ex- 

of  the  mechanics  so  deeply  involved  in  the 
k  of  the  most  famous  inventor  of  the  world. 

5  Watt  is  a  never-ceasing  inspiration.  The 
trshiping  vein  in  us  need  not  be  guarded  against 
udying  him,  for  fear  of  estimating  him  above 
:  wortt>.  No  more  noble  character  has  ever 
with  the  problems  of  progress.  Biography  can 
lusted  in  the  effort  to  fiind  a  man  whose  life 
rk  can  be  more  profitably  studied  by  all — boys, 
nen,  middle  aged  men  and  old  men. 

was  a  lad  that  poesy  seemed  to  claim  for  its 
»  pensive,  so  in  love  with  nature,  so  charmed 
i;endary  lore  in  which  his  native  land  was  so 
delicate  anaemic  boy  unable  to  romp  and  tear 
ith  other  boys,  but  relegated  to  a  soft  seat  in  the 
/here  the  companionship  of  his  mother  and  his 
irere  his  all.  But  he  liked  handicraft  as  well  as 
latics  and  natural  philosophy.  That  is  why  he, 
ssessed  one  of  the  brightest  minds  of  the  age, 
complain  when  set  to  making  compasses  in  his 
shop.    He  did  not  call  it  menial.    He  loved  it. 

t  a  lucky  fellow  was  this  Jamie  Watt,  thinks  the 
-well  who  begrudges  every  hour  he  must  spend 
ng  an  existence;  how  carelessly  he  stumbled 
engine  lacking  all  modern  improvements  at  a 
len  mines  were  being  abandoned  because  horses 
lot  keep  them  pumped  out  and  a  better  me- 
1  horse  was  in  demand.  The  believers  in  luck 
the  only  ones  who  don't  appreciate  the  marve- 
Imost  unexampled  thoroughness  with  which 
thematician  and  mechanical  genius  approached 
at  task.  No  savant  who  has  made  his  name  a 
the  first  magnitude  ever  delved  with  more  pains- 
patient  care,  followed  every  possible  lead  more 
nindedly  in  his  empirical  inquiry,  or  ever  sought 
■eater  zeal  the  first  cause  in  a  work  to  which  he 
:dicated  himself,  then  did  the  progenitor  of 
ingineering.  Newcomen's  was  an  engine  only 
i.  It  hardly  did  more  than  Hero's  toy  nearly  two 
id  years  earlier.  Atmospheric  pressure  was  all 
,  and  to  return  the  piston  to  the  upper  end  of  the 
r  was  all  the  work  it  did,  the  powrr  being  de- 
l  by  gravity,  on  its  descent.  The  young  instru- 
laker  might  have  been  a  very  god  of  genius  as 
anic  without  being  able  to  make  it  do  practical 


The  comprehensiveness  with  which  he  took 
hold  of  the  task  is  shown  by  his  turning  his  attention 
first  to  the  source  of  power — ^the  steam.  Nothing  was 
then  known  of  steam  except  that  it  is  a  gas  formed  of 
water  under  a  certain  temperature.  Watt's  discovery 
of  the  properties  of  steam  is  as  important  as  his  dis- 
covery of  the  conditions  necessary  to  the  development 
of  power  in  a  steam  cylinder  and  the  means 
to  meet  those  conditions.  The  existence  of  latent 
heat  was  first  proved  by  him.  It  was  an  original 
discovery,  although  his  friend.  Prof.  Black,  had,  un- 
known to  him,  taught  his  class  the  probability  of  such 
phenomenon.  Then  followed  his  determination  of  the 
total  heat  of  steam.  These  are  among  the  most  im- 
portant discoveries  in  physics.  The  world  was  ranged 
for  knowledge  contributary  to  the  subject.  How  many 
men  who  read  this  are  pursuing  investigations  with  so 
much  zeal  that  they  will  learn  three  languages  simply 
to  help  them  get  facts  first  hand?  In  the  French, 
Italian  and  German  tongues  some  of  the  best  work 
along  the  line  Watt  was  studying  had  been  recorded. 
There  being  no  translations,  this  indefatigable  young 
man  who  was  plagued  with  headaches,  set  himself  to 
learning  them — and  succeeded,  of  course.  Somewhat 
the  same  patient,  dogged  unflagging  spirit  was  shown 
by  Edison  in  his  hunt  for  a  material  for  the  filament 
for  the  incandescent  lamp.  Could  nature  keep  her 
secrets  hidden  from  such  tireless  seachers.'*  Similar 
quest  has  been  made,  and  is  now  being  made,  by 
scientists  to  learn  the  ultimate  nature  of  matter-what 
the  stuff  is  in  itself  of  which  we  and  all  things  are 
made,  what  light  is,  what  electricity  is,  what  life  is. 
But  among  the  first  men  of  science  who  bent  all  the 
energies  of  their  minds  to  their  work  of  discovery  with 
singleness  of  purpose  exceeded  by  neither  saint  nor 
sage,  was  James  Watt. 

The  disheartening  lack  of  tools  and  materials  and 
skilled  men  that  Watt  encountered  would  have  baffled 
any  man  other  than  the  undiscourageable  genius  of 
Greenock.  No  machine  requiring  such  precision  had 
ever  been  attempted  before.  It  was  years  before  he  was 
able  to  get  a  piston  to  fit  fairly  tight  in  the  cylinder — 
not  until  a  cylinder  boring  rig  had  been  devised  by  a 
foundryman. 

Watt  was  a  tireless  reader,  experimenter  and  thinker. 
He  not  only  invented  the  machine  that  has  changed 
men  and  the  world's  face  more  than  any  other  agency 
that  can  be  named,  but  he  did  another  thing  that  alone 
would  place  him  in  the  galary  of  the  immortals — ^the 
discovery  of  the  compositions  of  water.  He  invented 
also  many  useful  small  things — ^the  letter  copying  press, 
the  best  lamp  of  his  day  and  a  cloth  drying  machine. 
He  was  also  a  well-known  surveyor  and  engineer. 

All  men  cannot  have  the  head  that  rested  on  Watt's 
shoulders.  The  versatility,  the  insight  into  human 
nature  of  a  Shakespeare  or  into  mechanical  and 
physical  science  of  a  Watt,  does  not  come  by  culture. 
But  all  can  follow  the  example  of  his  marvelous  in- 
dustry and  devotion  to  the  work  in  hand. 

It  does  one  world  of  good  to  know  a  hero  off  the 
stage.  The  gallery  is  full  of  statues  of  the  great,  but 
like  Venus  of  Milo  they  are  mutilated  somewhere. 
Here  is  one  entirely  great  and  good.  His  splendid  head 
was  matched  by  a  splendid  heart,  and  his  life  was  filled 
with  honor  as  a  man,  as  his  name  is  encircled  by  the 
nimbus  of  fame. 
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In  tW«  department  questions  concerning  steam  enarineerins  of  ptaett 
cal  nature  and  of  a  general  interest  will  be  answered. 

The  name  and  address  of  the  writer  must  accompany  anestions,  but 
not  ncGcaaarlly  for  publication.    We  must  know  the  source  of  the  qnestMO. 


(452)  P.  H.  M.,  Black  Diamond,  Wash.  Q.— "I 
have  a  pump  which  is  delivering  water  up  a  hill  a  dis- 
tance of  700  feet  at  an  angle  of  52  degrees.  How 
can  I  determine  the  vertical  height  from  the  pump 
level  to  the  point  of  discharge?"  A. — A  method  that 
will  answer  as  well  as  any  will  be  to  strike  out  a  dia- 
gram, as  shown  in  the  illustration.  Draw  a  horizontal 
line  A  B,  to  represent  the  level  of  the  pump,  and  with 
a  protractor  on  the  base  line  draw  a  line  through  the 
point  denoting  an  angle  of  52  degrees.  Then  with  a 
scale  used  in  measuring  indicator  diagrams,  say  a  60 
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scale,  nu-asurc  off  700  feet  on  the  diagonal  line  B  C, 
and  draw  the  vertical  line  C  A.  With  the  scale  measure 
the  distance  from  A  to  C.  which  in  this  case  will  be 
55<>  feet.  As  a  column  of  water  i  foot  high  is  equal 
to  a  pressure  of  .434  pounds,  to  find  the  pressure  in 
the  pipe  at  the  pump,  multiply  the  height  of  A  C  by 
.434,  or  559  >  .434  -  :  242.6  pounds  pressure.  If  a 
Oo  scale  is  not  at  hand,  a  scale  divided  into  forty-eights 
will  answer,  each  '4 -inch  being  divided  into  10  divis- 
ions and  if  eadi  is  fij^nired  as  1  foot  the  height  of  the 
vertical  line  is  easily  found  by  measuring  with  that 
scale,  and  ai  the  same  time  keep  the  diagram  at  a 
reasonable  size. 

'4531      !•;.    I!.,    <  )k:ina.t;an    Landing,    13.    C.      Q. — 

"What   d'e<  the  term    ti-.minal  horsepower'  mean?" 

■  \. — .\   nominal  horsei)Ci\\ir  may  be  said  to  exist  in 

name  only.    It  k  not  real  and  docs  not  mean  atvytVvmg 


i 


in  particular.  It  corresponds  to  the  expression  such  is 
"large  as  a  lump  of  coal,"  or  "as  long  as  a  piece  d 
rope." 

(454)  Same.  Q.— "What  is  the  horsepower  termed 
which  is  available  for  doing  actual  work  after  the  incr 
tional  horsepower  has  been  deducted?"  A. — ^Evoy 
engine  has  more  or  less  friction  and  the  power  ab- 
sorbed in  overcoming  this  friction,  or  the  power  ab- 
sorbed by  the  engine  itself,  is  termed  frictional  ho^^ 
power.  The  frictional  horsepower  subtracted  fron 
the  indicated  horsepower,  which  is  obtained  from  a 
indicator  card,  is  the  power  available  for  doing  usefii 
work  and  is  termed  the  net  or  actual  horsepower.  It 
can  in  no  way  be  construed  to  apply  to  nominal  hor» 
power  as  some  engineers  think. 

(455)  Same.  Q. — "What  is  the  meaning  of  elong- 
ation? Does  it  not  mean  the  stretching  of  say  bdkr 
plate,  lengthwise?"    A. — ^Yes. 

(456)  Same.  Q. — ^"Is  tfiere  an  engineers'  didioB- 
ary  published?"  A. — ^We  do  not  know  of  any  en- 
gineers' dictionary.  The  nearest  approach  to  it  aie 
Sie  handbooks  treating  upon  engineering  subject^ 
which  have  more  or  less  definitions  of  engineoiif 
terms. 

(457)  T.  W.  H.,  Monroe,  N.  C  Q.— "I  have* 
Lane  &  Bodley  Corliss  engine,  size  of  cylinder  22)i 
X  48,  running  at  70  revolutions,  having  a  flywheel  A 
feet  in  diameter.  The  engine  is  belted  to  a  shaft  ia^ 
ing  a  pulley  4  feet  in  diameter.  The  engine  ii  <k- 
veloping  264  horsepower  with  95  potmds  of  stent 
We  want  to  develop  330  horsepower.  Can  I  incnw 
the  speed  of  the  engine  enough  to  get  the  additioBil 
power  and  at  the  same  time  increase  the  size  of  the 
shaft  pulley  ?  If  so,  will  you  figure  out  the  speed  the 
engine  must  run  to  develop  the  330  horsepower  re- 
quired and  the  size  of  the  shaft  pulley  to  run  the 
shafting  at  the  same  speed  at  which  it  now  runs?  I 
think  1  may  be  able  to  carry  100  or  105  pounds  oi 
steam,  but  no  more."  A. — The  maker's  rating  of  the 
Lane  &  Bodley  engine  having  a  cylinder  22  x  48  indiOt 
operating  wiUi  a  steam  pressure  of  100  pounds  and 
making  85  revolutions  per  minute,  is  335  horsepomii 
cutting  off  at  1-5  stroke ;  400  horsq>ower  cutting  oiK 
^  stroke  and  656  horsepower  cutting  ofiE  at  ^  stroke, 
By  increasing  the  speed  of  yotir  engine  13  revolutkai 
and  carrying  100  pounds  steam  pressure  you  will  ob- 
tain the  required  power.  The  shaft  is  running  a8 
revolutions  per  minute.  This  is  found  by  multi^)'iif 
the  revolutions  of  the  driving  pulley  by  its  dianuts 
and  dividing  by  the  diameter  of  the  driven  pulley. 
Thus:  72  X  16  -H  4  =  288  revolutions.  In  order  to 
find  the  size  pulley  to  put  on  the  line  shaft  with  At 
engine  running  85  revolutions  per  minute,  multiply  Ae 
diameter  of  the  driving  pulley  by  the  niunber  of  revo- 
lutions and  divide  by  the  speed  of  the  driven  pullej' 
The  answer  will  be  the  size  of  the  driven  pulley.  We 
have,  therefore,  85  X  16  -^  288  =  4.7  feet  or  4  feet 
6.6  inches. 

458)  J.  A.  R.,  Santa  Rosa,  Cal.  Q.— "How  is 
the  pitch  of  a  gear  found  if  the  gear  has  eig^t  teeA 
for  each  inch  in  diameter  ?"  A. — Supposing  the  gear 
is  12  inches  in  diameter,  if  eight  teeth  are  allowed  for 
each  inch  in  diameter  there  wUl  be  12  X  8  ^  96  teeth. 
The  pitch  of  the  teeth  are  found  by  dividing  the  prod- 
uct of  3.i4i<')  and  the  diameter,  by  the  number  of 
teeth.  The  pilch  equals  3.1416  X  12  -i-  96  =  .3927" 
mch,  pitch. 


October,  1905 


ENGINEERS'  REVIEW 


Canal  Boats  to  be  Driven  by  Turbine  Engines. 

The  improvement  of  die  nortliem  division  of  the 
Ohio  canal  has  resulted  in  a  contract  being  let  to  the 
Coen  Vessel  Co.  of  Atlantic  City,  N.  J.,  for  the  con- 
struction of  320  canal  boats  of  steel. 

This  announcement  was  made  recently  by  C. 
M.  Coen,  president  of  the  Coen  Co.  The  com- 
pany will  manufacture  the  boats  and  also  manufacture 
turbine  engines  after  the  boat  contract  is  completed. 
It  is  claimed  for  the  turbine  engines  to  be  used  that 
they  occupy  little  room  in  the  boats,  and  do  not  displace 
freight.  The  new  style  of  vessels  are  intended  for 
freight  only. 


Caught  by  Belt. 
James  Ross,  aged  24,  an  Italian  laborer  at  a  paper 
mill  located  at  Steubenville,  O.,  was  killed  recently  by 
being  caught  by  the  flywheel  belt.  He  was  whirled 
around  the  small  wheel  and  then  hurled  against  the 
big  flywheel,  and  next  against  a  brick  wall,  dropping 
lifeless  into  the  wheel  pit. 


THE  NUGENT  TELESCOPING  CROSSHEAD 
PIN  OILER. 

The  Nugent  anti-packed  telescopic  oiler,  which  is 
shown  in  the  accompanying  illustration,  is  designed  to 
lubricate  any  reciproating  bearing  such  as  the  cross- 
head  pin,  eccetilrics  and  double  disk  crankpins  of  steam 
engines  and  other  similar  bearings. 

The  anti-packed  joint  is  the  new,  novel  and  improved 
feature  of  this  invention.    The  joints  are  l-ioo  of  an 


NUGENT    TELESCOPING    CROSSHE.AD 
SECTIU.NAI.   ANU   SIDE   VIEW  Ol' 


PIN    OILER.    SHOWING 
THE  CROSSHEAD. 


plenish  the  oil.  By  simply  pulling  out  two  cotter  pins 
with  the  fingers,  the  telescopic  tubes  and  heads  may  be 
removed  in  a  moment's  time. 

The  purchaser  of  this  appliance  takes  no  chances 
whatsoever,  for  perfect  satisfaction  is  guaranteed  and 
purchase  money  will  be  refunded  any  time  within  one 
year  from  purchase  date  if  the  oiler  does  not  fulfill 
expectations.  Any  further  information  about  oiling 
devices  which  may  be  desired  will  be  gladly  given  by 
the  manufacturers,  Wm.  W.  Nugent  &  Co.,  28-30  W. 
Randolph  street,  Chicago. 

The  same  firm  manufactures  special  oiling  devices 
for  the  crankpin,  eccentrics,  center  crank  engines, 
lower  shoe  of  the  crosshead  and  loose  pulleys.  They 
also  issue  a  valuable  treatise  on  "How  to  oil  an  engine" 
which  will  be  sent  free  of  charge  to  any  engineer  or 
owner  of  an  engine,  requesting  it.  It  contains  a  lot 
of  good  pointers  gathered  by  Mr.  Nugent  from  prac- 
tical experience  while  running,  erecting  and  manu- 
facturing engines. 


THE  ANDERSON  PATENT  ALTITUDE 
VALVE. 

\  great  deal  of  difficulty  is  being  experienced  by 
railroads  with  water  regulating  valves  failing  to  prop- 
erly maintain  a  uniform  stage  of  water  in  die  supply 
tanks  along  the  road.  This  is  especially  true  in  the 
Northern  States,  where  extreme  cold  weather  adds  its 
complications. 

The  general  method  in  use  at  present  is  the  ordinary 
float  valve  inside  the  tank. 

The  principal  difficulty  with  this  arrangement  is 
that  of  having  the  float  become  water-logged  or  lodged 
in  the  ice,  which  immediately  puts  a  stop  to  the  opera- 
tion of  the  valve.  Should  the  float  become  water- 
logged the  tank  is  sure  to  overflow.  On  the  other 
hand,  if  it  lodges  in  the  ice  the  supply  will  be  entirely 


inch  loose  and  yet  not  a  drop  of  oil  can  leak  or  waste 
through  them.  They  have  no  stuffingboxes,  wasliers 
or  packing  of  any  kind.  Thus  the  friction,  wear  and 
jar  is  practically  done  away  with,  also  all  unsightly 
braces  or  guy  rods.  This  device  will  outwear  the  en- 
gine or  piece  of  machinery  to  which  it  is  applied. 

This  oiling  device  forms  a  continuous  conduit  or 
channel  for  the  oil  from  the  stationary  oil  cup  to  the 
bearing  which  is  to  be  lubricated.  It  is  stated  that  it'  ' 
will  about  treble  the  life  of  the  crosshead  pin,  which 
u-ually  wears  out  as  fast  again  as  the  crankpin.  It 
will  save  its  cost  in  oil  in  a  short  time  over  any  other 
appliance.  It  enables  the  engineer  to  know  positively 
whether  or  not  the  bearing  is  getting  oil  and  it  places 
the  pin  or  bearing  under  his  absolute  control  at  all 
times  and  enables  him  to  run  his  engine  continuously 
for  years,  if  necessary,  without  having  to  stop  to  re- 


THE  ANDERSON  PATENT  ALTITUDE  VALVE. 

cut  off.  In  either  case  the  tank  is  put  out  of  commis- 
sion until  the  water  service  men  can  be  notified  and  the 
valve  or  float  repaired.  This  means  additional  expense, 
to  say  nothing  of  the  delay  to  traffic  by  a  failure  to  get 
water  at  the  proper  time. 

A  further  detriment  in  this  method  of  regulation  is, 
that  the  valve  being  submerged,  it  is  necesary  to  en- 
tirely drain  the  tank  in  order  to  repair  it. 

With  the  altitude  valve  all  trouble  resulting  from 
water-logged  or  frozen  floats  or  valves  inside  of  tanks 
is  entirely  avoided.  The  valve  is  placed  in  the  pit 
underneath  the  tank,  or  any  Qt.h>w  cacvN«C\w>x  -s^vLt. 
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where  it  will  be  protected  from  frost,  and  accessible 
at  all  times,  thereby  maintaining  a  uniform  height  of 
water  even  in  the  coldest  weather. 

A  further  advantage  is  in  being  able  to  keep  the 
tank  full  of  water  should  it  become  necessary  to  make 
repairs.  The  height  of  water  will  not  vary  more  than 
lo  to  12  inches  when  regulated  by  the  valve,  which 
can  be  located  in  the  cellar  or  engine  room,  no  matter 
how  high  the  building  is.  It  is  a  reliable  valve  to  place 
in  the  pipe  line  connecting  to  water  tanks. 

The  altitude  valve  has  fully  demonstrated  that  it 
is  a  very  reliable  and  durable  valve.  It  is  manu- 
factured by  the  Golden-Anderson  Valve  Specialty  Co., 
2C»  Pike  street,  Pittsburg,  Pa. 
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filtration  and  filter  capacity.  It  is  said  that 
to  the  effect  of  this  hot  water  chamber  that  fn 
to  75  per  cent  more  oil  can  be  filtered  tlian  by  any" 
method  on  the  market  occupying  an  equal  amouni 
space,  and  that  it  %vill  filter  successfully  the  hear 
grades  of  oil. 


"UNIT  TYPE"  OIL  FILTER. 

The  most  important  and  vital  part  of  an  oiling 
system  is  the  oil  filter  and  il  naturally  follows  that  if 
the  filter  fails  to  filter  the  oil  perfectly,  the  system 
is  a  complete  failure.  Filtered  oil  must  be  free  from 
all  grit,  dirt  and  foreign  substances  so  as  to  avoid  the 
clogging  of  the  oil  cup  or  feed  pipe.  Grit  and  dirt,  if 
contained  in  the  oil  will  increase  the  friction  and  wear 
on  the  machinery. 

In  the  American  oil  filter  "unit  type"  shown  in  Figs. 
I  and  2,  the  dirty  oil  enters  the  waste  oil  receptacle  and 
passes  through  the  small  perforations,  flowing  thence 
horizontally  to  the  two  filtering  cylinders,  and  in  pass- 
ing to  these  cylinders  the  heavy  impurities  fall  by 
gravity  into  the  sediment  pan  and  tlierefore,  do  not 
clog  up  the  filtering  cloths  or  filtering  material.  Each 
cylinder  is  wrapped  with  a  cJoth  through  which  the  oil 
must  pass  before  entering  the  filtering  cylinder. 

After  passing  through  a  quantity  of  animal  bone 
black,  the  oil  passes  down  through  the  two  tubes  into 
the  bottom  of  the  tubes  where  the  oil  is  spread  out  in  a 
very  thin  film  and  is  thoroughly  washed  by  the  water, 
and  any  remainint;  impurities  in  the  oil  are  brought  to 


FIG. 


THE  AMERICAN 


The  unit  filters  are  so  constructed  that  they 
used  with  or  without  an  oiling  system,  and  can 
stalled,  if  desired,  without  being  connected  to  an  oi! 
system,  and  later  on  connected  to  the  system  if  on 
added  to  the  plant,  without  any  extra  expense.  1 
filter  may  be  cleaned  without  shutting  down  the  wl 
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the  bottom  of  the  filter  and  can  be  flushed  out  at  any 
time  desired  by  simply  opening  the  gate  valves  which 
connect  with  tlie  sewer. 

Special  attention  is  called  to  the  hot  water  chamber 
in  the  upper  part  of  the  sectional  view.  Fig.  2.  The 
object  in  heating  the  oil  before  filtering  is  to  cause  it 
to  flow  more  freely,  thus  increasing  both  the  speed  of 


I 


system  or  disconnecting  the  pipe  connections.  I 
than  one  unit  is  used,  all  that  is  necessary  is  to  s 
off  the  flow  of  oil  to  the  filters  to  be  cleaned,  allow 
the  other  filter  or  filters  to  handle  the  e.xtra  amour 
Where  only  one  filter  is  installed,  the  cleaning  op 
tion  is  very  simple.  The  cloth  around  one  cylin^ 
be  removed  instantly,  and  if  the  filtering  matei 
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to  be  removed,  unscrew  one  cylinder  and  screw 

which  is  furnished  for  that  purpose  with  each 
into  the  tube,  so  as  to  keep  the  dirty  waste  oil 
flowing  into  the  cylinder.  The  other  cylinder 
ontinue  in  operation  while  the  one  is  being 
i. 

American  filter  is  suitable  for  use  with  gas  or 
le  engines  of  large  capacity,  as  the  hot  water 
he  engine  cylinders  can  be  used  for  the  purpose 
ting  the  oil.    The  unit  type.also  is  adaptable  with 

turbines,  by  reason  of  the  exceptionally  large 
ty  of  oil  used  on  these  machines. 

I,  shows  three  units  connected  and  operating  as 
ter,  signifying  at  a  glance  that  they  are  able  to 
I  a  large  amount  of  waste  oil  drippings  from  the 
s.  The  "Unit  Type"  of  oil  filter  is  mann- 
ed by  the  Burt  Mfg.  Co.,  228  Main  street, 
,Ohio. 


DOUBLE  SERVICE  PACKING. 
1  the  engineer  and  employer  will  be  interested 
mble-Service  packing,"  the  product  of  the  D.  S. 
on  Co.,  Philadelphia. 

the  name  indicates,  the  quality  of  the  packing 
med  to  be  such  that  you  secure  "Double  Ser- 

This  means  a  wonderful  saving  in  time  and 
*  to  the  engineer,  when  obliged  to  re-pack  only 
i  often  as  necessary  with  other  grades  of  pack- 
rhe  employer  not  only  economizes  in  the  manner 
<f  shown,  but  also  from  the  fact  that  while  made 
naterial  of  the  very  highest  quality,  it  establishes 
linely  honest  standard  of  prices  which  are  said 
ower  than  the  ones  now  prevailing, 
■ineers  and  practical  employers  are  often  dis- 
id  with  the  packing  which  they  have  been  paying 
noney  for  right  along,  but  do  not  change  because 
re  not  sure  what  other  kind  to  buy.  To  answer 
ich  questions,  this  firm  offers  you  the  personal 
;s  of  their  packing  expert,  witii  more  than  19 

practical  experience,  for  which  they  make 
irge;  not  even  suggesting  that  you  buy  their 
g.  They  simply  tell  you  the  best  kind  to  get 
5  work  you  have  to  do — the  kind  that  will  give 
»ult8.  There  is  many  a  dollar  wasted  for  pack- 
lich  is  not  suited  to  the  work  for  which  is  is  used, 
iny  engineer  sending  name  and  address,  the  D.  S. 
on  Co.  will  mail  free  of  charge  a  handsome 
.  from  life"  colored  picture  entitled  "Double 
e."      Mention    the    Engineers'    Review    when 


Oil  in  Boilers. 


September  issue  of  Graphite,  the  monthly  pub- 
11  of  the  Jos.  Dixon  Crucible  Co.,  Jersey  City., 
has  been  received.  It  is  sent  free  to  engineers 
rrite  for  it.  The  leading  article  for  September 
:led  "Oil  in  Boilers."  For  the  first  part  it  quotes 
marks  of  a  contemporarv  on  a  paper  entitled 
r  Furnaces  and  the  Effect  of  Oil  on  Their 
ite  Strengfth."  This  paper  was  read  by  Mr. 
Morrison  before  the  North  East  Coast  Institu- 
f  Engineers  and  Shipbuilders  of  England.  As 
bject  is  one  that  will  interest  our  readers  we 
mend  those  not  already  receiving  Graphite  to 
the  Jos.  Dixon  Crucible  Co.  for  a  copy  of  the 
nber  and  subsequent  numbers. 


PERSONAL. 

MR.  J.  D.  SAFFORD,  who  for  a  number  of  years  has 
served  as  president  of  the  Giapman  Valve  Co.,  Indian  Or- 
chard, Mass.,  has  resigned.  He  will  be  succeeded  by  Mr. 
E.  A.  Carter. 

L.  L.  Willard,  mechanical  engineer  for  the  Brown  Corliss 
Engine  Co.,  Corliss,  Wis.,  has  been  appointed  superintendent, 
succeeding  Pelle  Anderson,  who  resigned  to  become  super- 
intendent of  the  Power  Mining  &  Machinery  Co. 

A  COURSE  in  steam  engineering  is  to  bie  given  this  fall 
and  winter  by  the  Young  Men's  Christian  Association  of  New 
Haven,  Conn.  W.  H.  Wakeman,  author  of  Engineering  Prac- 
tice and  Theory,  has  been  chosen  as  the  instructor. 

MR.  WALTER  H.  WHITESIDE  has  been  elected  prcM- 
dent  of  the  Allis-Chalmers  Co.,  succeeding  B.  H.  Warren, 
resigned.  Mr.  Whiteside  became  associated  with  the  com- 
pany in  July,  1904,  when  he  was  made  manager  of  sales.  His 
election  to  the  presidency  is  therefore  a  recognition  and  ap- 
preciation of  his  ability. 


NEW  BOOKS  AND  CATALOGS. 

"The  Industrial  Problem,"  by  Lyman  Abbott,  Geo.  W. 
Jacobs  ft  Co.,  Philadelphia,  Pa.  5  x  7J4,  196  pages,  doth, 
price  $1.  This  volume  is  from  the  pen  of  the  well-known 
LymaA  Abbott.  It  deals  with  the  mdustrial  problem  and 
shows  that  the  organization  of  labor  and  capital  marks  a 
necessary  step  in  the  progrress^  of  the  human  race;  that 
this  step  is  scientific,  economic,  industrial,  and  ethical.  The 
political  solution  and  its  regulation  is  taken  up  in  the  second 
chapter,  paving  the  remedies  for  the  evils  of  monopoly; 
political,  industrial  and  ethical.  The  economic  solution— ^re- 
organization, is  taken  up  in  the  third  chapter  and  the  ethical 
solution  in  the  fourth  and  last  chapter.  In  these  chapters  the 
definition  of  capitalists  and  labor  is  explained  and  shows  that 
the  labor  problem  is  really  the  question  at  issue  as  to  the 
relation  between  capital,  the  capitalists  and  laborers.  The 
ethical  issue  involved  in  the  industrial  problem  is  set  forth 
in  the  last  chapter.  This  is  an  interesting  work  and  deals 
with  the  labor  problem  in  a  manner  which  holds  the  attention 
of  the  reader  to  the  end. 

THE  LAW  METALLIC  PACKING  CO..  44  Court  street, 
Brooklyn,  N.  Y.,  have  sent  us  a  pamphlet  describing  their  new 
improved  Law  metallic  packing. 

THE  NORWALL  AUTOMATIC  air  valve  is  described  in 
a  little  booklet  received  from  the  manufacturers,  Norwall 
Mfg.  Co.,  42  E.  23rd  street,  New  York. 

IDEAL  METALLIC  PACKING,  which  is  manufactured 
by  the  Ideal  Metallic  Packing  Co.,  of  St.  Paul,  Minn.,  is  fully 
described  in  a  little  folder  recently  received. 

THE  MONITOR  DUPLEX  AUTOMATIC  pump  and  re- 
ceiver which  was  recently  patented  by  the  Snider-Hughes  Co., 
of  Geveland,  is  described  in  a  folder  recently  issued  by  them. 

THE  D.  T.  WILLIAMS  VALVE  CO..  904  Broadwav.  Cin- 
cinnati, have  mailed  us  a  price  list  booklet  of  the  Williams 
regrinding  valves.  This  will  be  sent  to  interested  parties  upon 
request. 

A  LITTLE  FOLDER  has  been  recently  received  from  the 
Fisher  Governor  Co.,  Marshalltown.  la.,  which  gives  instruc- 
tions in  regard  to  ordering  parts  for  the  Fisher  steam  pump 
governor. 

THE  PUBLICITY  MAGAZINE  for  September  has  be«i 
received  and  is  as  interesting  as  usual.  It  is  published  monthly 
bv  the  Under-Feed  Stoker  Co.  of  America,  Marquette  build- 
ing, Chicago. 

A  BOOKLET  describine  briefly,  and  nUistratinsr  the  Amer- 
ican boiler  flue  cleaner  has  been  sent  us  by  the  American 
Boiler  Flue  Qeaner  Co.,  509  Broad  street  bank  building, 
Trenton.  N.  J. 

'THE  RUST  WATER  TUBE  BOTLER"  is  the  title  of  an 
attractive  cataloe  issued  bv  the  Rust  Boiler  Co.,  German  Na- 
tional bank  building,  Pittsburg.  This  catalog  will  be  sent 
free  upon  request. 

TATE,  JONES  &  CO..  PITTSBURG,  are  sendinu  out  cir- 
cular No.  106  describing  the  Kirkwood  natural  gas  burner. 
These  burners  can  be  applied  to  either  the  stationary  or  loco- 
motive type  of  boiler. 

CATALOG  "B"  ioo.<;.  has  been  received  from  the  Rue 
Mfe.  Co..  of  Philadelphia.  This  contains  information  in  re- 
gard to  their  injectors,  ejectors  and  other  jet  apparatus  and 
will  be  sent  upon  reqtiest. 
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"TWO  IN  ONE  LIGHTING  MOTOR"  is  the  title  of  Bul- 
letin No.  72  received  from  the  Wagner  Electric  Mfg.  Co.,  St. 
Ix>uis,  which  sets  out  to  advantage  their  standard  lighting 
and  motor  transformers. 

THE  LITTLE  JAP  HAMMER  DRILL,  manufactured  by 
the  Ingersoll-Sergeant  Drill  Co.,  26  Cortlandt  street.  New 
York,  IS  fully  described  and  illustrated  in  Bulletin  No.  2003 
recently  issued  by  this  firm. 

"THE  BEST  DUPLEX  PUMP  in  the  World"  is  the  title 
of  a  booklet  received  from  the  Advance  Pump  &  Compressor 
Co.,  Battle  Creek,  Mich.  The  advantages  of  this  pump  are 
fully  described  in  the  booklet. 

THE  DETROIT  LUBRICATOR  CO.,  Detroit,  Mich.,  have 
recently  issued  an  attractive  catalog  setting  forth  the  advan- 
tages of  their  sight  feed  lubricators.  This  contains  a  com- 
plete price  list  of  all  their  specialties. 

CATALOG  NO.  3,  subject  matter  "Dump  Cars,"  has  been 
received  from  the  Kilgore  Peteler  Co.,  30  Avenue  S.  E.,  Min- 
neapolis, Minn.  _  This  catalog  shows  numerous  cuts  of  their 
dump  cars  and  lists  their  specifications. 

SHALLOWS  IMPROVED  AUTOMATIC  water  gage  is 
described  in  a  pamphlet  issued  by  the  Wm.  S.  Haines  Co., 
I'?6-I38  S.  4th  street,  Philadelphia.     This  contains  a  descrip 
tion  of  this  gage,  also  a  list  of  users  of  it. 

WM.  E.  HILL  &  CO.,  of  Kalamazoo,  Mich.,  have  recently 
sent  us  their  1905  catalog  which  illustrates  and  lists  all_  stand- 
ard machines  as  built  by  them  at  the  present  time.  This  cata- 
log and  other  information  will  be  sent  upon  request. 

ADVANCE  CIRCULARS  HAVE  BEEN  received  from 
the  Crane  Co.,  Chicaeo.  describing  their  Craneweld  flani;c 
joints,  and  Cram-lap  extra  heavy  flange  pipe  joints.  The  cir- 
culars give  specifications  and  dimensions  of  these  joints. 

"COST  OF  FRICTION  OR  LOSS  OF  POWER"  is  the 
title  of  a  pamphlet  which  can  be  obtained  from  Chas.  H.  Gar- 
lick,  Pittsburg,  Pa.  It  is  a  treatise  on  lubrication  and  touches 
upon  the  relative  efficiency  of  grease  and  oil.    It  is  free. 

WE  HAVE  RECENTLY  received  a  fine  mailing  card  from 
the  De  La  Vergne  Machine  Co.,  Foot  E.  138th  street.  New 
York,  which  touches  upon  the  subdivision  of  the  properties 
of  saturated  steam.    This  card  will  be  of  interest  to  engineers. 

WKSTCOTT'S  PATENT  LATHE  CHUCKS  and  little 
giant  drills  are  fully  illustrated  and  described  in  a  catalog  is- 
sued by  the  manufacturers.  Westcott  Chuck  Co..  Oneida,  N. 
Y.  .Any  one  interested  in  these  specialties  should  request  cat- 
.-ilo.:,'  "A." 

"WATER  SOFTENED  AND  PURIFIED  for  all  Pur- 
poses" is  the  title  of  a  handsome,  illustrated  treatise  on  the 
-softening  and  purification  of  water.  This  has  been  received 
from  the  Wm.  B.  Scaifc  &  Sons  Co.,  221  First  avenue,  Pitts- 
burg, Pa. 

A  HANDSOMELY  PRINTED  BOOKLET  of  26  pages 
briefly  describine  Del-aval  steam  turbine  machinery  has  been 
recivrd.  It  is  illustrated  with  a  number  of  halftones.  The 
DeT.aval  Steam  Turbine  Co.,  Trenton,  N.  Y.,  are  the  manu- 
facturers. 

THE  DE.-XRTNG  WATER  TUBE  BOILER,  manufactured 
bv  the  Dearing  Water  Tub"  Boiler  Co..  Detroit.  Mich.,  is  de- 
scribed in  a  cataloc  recentlv  received  from  this  firm.  It  con- 
tains inform.ition  in  regard  to  this  boiler  and  a  list  of  sizes 
in  which  it  is  manufactured. 

THE  HOLMES  SYSTEM  is  the  title  of  a  treatise  on  the 
purification  of  liquids  by  heat  and  centrifugal  energy  and 
the  Holmes  system  of  feedwater  purification.  The  inventor 
of  this  system  is  Isaac  V.  Holmes,  1704  Buckingham  place, 
Chicago. 

DODD'S  CROSS  EXPANSION  piston  packing  is  de- 
scribed in  a  little  pamphlet  recently  received  from  the  Bowers 
Rubber  Co..  42  Sacramento  street.  San  Francisco.  Cal.  This 
pamphlet  is  accnmpai'icd  by  a  testimonial  letter  which  at- 
tests to  the  value  of  this  packing. 

A  CIRCUL.^R  describing  Goetze's  corrugated- jointing- 
rinKS  has  been  received.  The  gaskets  referred  to  are  made  of 
copper  and  asbestos  and  are  said  to  give  satisfaction.  Fur- 
ther information  will  be  sent  inquirers  by  Friedrich  Goetze. 
723  East  1.41st  street.  New  York. 

A  CAT.A.I.OG  HAS  BEEN  received  from  the  Triumph 
Ice  Machine  Co..  Cincinnati,  O..  describing  their  ice  making 
and  refrigerating  machinery.  The  catalog  is  gotten  up  in 
very  nice  shape  and  will  be  of  much  value  to  any  one  in- 
terested in  this  class  of  machinerv. 


THE  PLATT  IRON  WORKS  CO.,  of  Dayton,  0.,  have 
sent  us  a  handsome  catalog  illustrating  and  describing  the 
Smith-Vaile  air  compressors.  Fine  illustrations  display  the 
different  methods  in  which  these  air  compressors  may  be 
used.    This  catalog  will  be  sent  upon  request 

THE  YOUNGSTOWN  STEAM  TRAP  which  is  being 
placed  upon  the  market  by  the  Youngstown  Steam  Trap  Co.. 
iioo  Keystone  bank  building,  Pittsburg,  Pa.,  is  fully  described 
and  illustrated  in  a  catalog  handed  us.^  This  trap  contains 
many  new  features  that  will  interest  engineers. 

"DUST  COLLECTING"  is  the  title  of  a  catalog  issued 
by  the  Hartford  Blower  Co.,  Hartford,  Conn.  Besides  manu- 
facturing exhaust  systems,  this  firm  make  numerous  other 
specialties  such  as  steam,  electric,  and  pulley  fans  for  all  pur- 
poses and  forced  and  induced  mechanical  draft  systems. 

WALTER  J.  Mcknight,  70  Riley  street,  Buffalo,  N. 
Y.,  has  sent  us  a  circular  and  blotter  describing  the  receiver 
and  oil  separator  which  he  invented.  This  device  is  for  use 
in  connection  with  heating  ^sterns.  Mr.  McKnight  will  be 
glad  to  give  further  information  to  all  who  inquire. 

"MODERN  STEAM,  WATER  and  Air  Specialties"  is  the 
title  of  a  catalog  sent  us  by  Kieley  &  Mueller,  34  W.  13A 
street,  New  York.  This  illustrates  the  specialties  which  are 
manufactured  by  this  concern.  In  the  back  of  this  catalog 
may  be  found  much  useful  information  for  engineers. 

THE  CLEVELAND  BRAND  boiler  compound,  manufac- 
tured by  the  Cleveland  Mfg._&  Supply  Co.,  Qeveland,  0.._is 
described  in  a  pamphlet  received  from  that  firm.  It  contains 
numerous  testimonials  from  prominent  firms  in  regard  to 
the  good  results  obtained  from  the  use  of  this  compound. 

THE  FOGS  GAS  AND  GASOLINE  engines,  manufactured 
by  the  Foos  Gas  Engine  Co.,  of  Springfield,  O.,  are  described 
in  catalog  No.  14.  which  has  been  issued  by  this  firm.  These 
engines  can  be  equipped  to  operate  with  gasoline,  naphtha, 
distillate,  etc.  Numerous  cuts  show  their  engines  up  to  ad- 
vantage. 

THE  CLEVELAND  TUBE  CLEANING  CO.,  80  Frank- 
fort  street,  Geveland,  O.,  have  sent  us  a  folder  showing  the 
different  kinds  of  cutter  wheels,  cone  cutters,  pins,  tool  steel 
drills,  etc.,  for  hydraulic  turbine  tube  cleaners.  They  also 
make  a  cleaner  which  they  recommend  highly  for  use  in  water 
tube  boilers. 

THE  BOOKLET  for  1905  issued  by  Jas.  Bonar  &  Co., 
Frick  building,  Pittsburg,  Pa.,  which  illustrates  and  briefly 
describes  the  Pittsburg  feedwater  heater  and  purifier,  Pittsburg 
tubular  feedwater  heater,  the  Bonar  gage  cock,  Bonar  exhaust 
head  and  muffler,  Bonar  oil  filters,  steam  traps,  flue  cleaners, 
etc.,  is  at  hand. 

THE  DE  LA  VERGNE  MACHINE  CO.,  foot  of  E.  138th 
street.  New  York,  have  sent  us  several  handsomely  printed 
folders  describing  the  Koerting  gas  engine,  the  Hornsby  Ak- 
royd  oil  engine  and  the  horizontal  refrigerating  machines  and 
ammonia  fittings  respectively,  which  they  manufacture. 

A  HANDSOME  CAT.^LOG  has  been  received  from  A. 
Allan  &  Son,  486  Greenwich  street.  New  York,  who  manufac- 
ture Allan's  red  anti-friction  metal,  metallic  gasket  metal, 
and  metal  flange  disks.  This  catalou  contains  a  fine  cut  of 
Andrew  Allan,  Sr.,  the  inventor  of  Allan  metal.  This  catalog 
will  be  of  much  interest  to  engineers  and  can  be  had  upon 
request. 

A  FOT.DER  being  distributed  in  the  interests  of  Qing 
.*?urface  has  been  received.  It  contains  two  testimonial  let- 
ters, with  photographs  accompanying  them,  which  stronglv 
recommend  Oing  Surface.  Any  engineer  having  trouble  with 
his  belts  should  write  the  Cling-Surface  Co..  154-160  Virginia 
street.  Buffalo,  N.  Y.,  who  will  gladly  give  him  any  informa- 
tion desired. 

IN  THE  190S  CATALOG  of  Jas.  McCrea  &  Co.,  67  W. 
Washineton  street,  Chicago,  who  manufacture  a  large  and 
complete  line  of  steam  specialties,  special  attention  is  called 
to  the  Climax  steam  joint  clamp  and  their  modern  flange 
clamp  and  emergency  pipe  clamp.  Their  other  specjalties  are 
also  fully  described  and  illustrated.  This  catalog  will  be  sent 
on  request  to  any  engineer. 

"ECONOMIZING  STEAM  SPECIALTIES"  is  the  title  of 
the  new  catalog  which  has  been  issued  in  the  interests  of  the 
■specialties  manufactured  by  the  Williams  Gauge  Co.,  Pittsburg. 
This  company  manufacture  safety  feedwater  regulators,  aux- 
ih'ary  feedwater  regulators,  high  pressure  steam  traps,  steam 
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{overnora,  safety  water  columns,  diain  lever  water  gages 
tating  regrinding  gage  cocks. 

DRDER  TO  INTRODUCE  their  metallic  packing  to 
ers,  the  Pennsylvania  Metallic  Packing  Co.,  90S  Dia- 
bank  building,  Pittsburg,  Pa.,  will  send  a  sample  to  any 
er  who  writes  them,  mentioning  the  Engineers'  Review, 
the  purpose  for  which  it  is  to  be  used,  also  diameter  of 
id  diameter  and  depth  of  box.  If  the  packing  is  satis- 
r  after  90  days'  use  it  is  to  be  paid  for. 

JNSBY-AKROYD  OIL  ENGINES  are  described  in  a 
•me,  illustrated  catalog  recently  received  from  the 
.  Vergne  Machine  Co.,  of  New  York.  This  is  printed 
best  of  coated  book  paper  and  the  illustrations  display 
nt  types  of  these  engines  and  plants  in  which  thejr  nave 
istalled.  This  catalog  is  a  fine  example  of  the  printer's 
1  will  be  a  valuable  acquisition  to  any  engineer's  library, 
be  had  by  mentioning  the  Engineers'  Review. 
VER  TRANSMISSION  APPLIANCES  is  the  title  of 
g  No.  45  sent  us  by  Patterson,  Gottfried  &  Hunter,  Ltd., 
entre  street.  New  York.  This  company  deals  in 
of  all  kinds  and  sizes  for  all  purposes,  hangers,  ball 
cket  pillow  blocks,  roller  bearings,  vertical  shafts,  wall 
ts,  couplings,  friction  clutches,  counter  shafts,  belting, 
ission  rope,  etc  The  catalog  is  a  useful  one  to  have 
L 

iRICAN  STANDARD  STEEL  FITTING  CO.,  1^9- 
irk  street,  Milwaukee,  manufacturers  of  a  large  line 
1  drawn  seamless  steel  work  and  ammonia  and  high 
•e  fittings,  have  recently  mailed  us  their  catalog  "A" 
contains  features  known  to  be  of  the  greatest  signifi- 
to  the  trade.  Any  one  interested  or  wisliing  estimates 
-ices  will  receive  immediate  attention  by  -writing  the 
nrm. 

I  AMERICAN  WOVEN  LEATHER  BELTING  CO., 
ler  building,  Springfield,  Mass.,  who  manufacture  the 
an  woven  leather  belting,  have  sent  us  their  catalog 
fully  describes  and  illustrates  the  method  of  mnnufac- 
these  belts.  It  also  contains  special  instruction  for 
I  woven  leather  belting.  Numerous  testimonials  in  this 
;  testify  to  the  fact  ttiat  these  belts  are  giving  good 
rtion. 

f  HIGH  SPEED,  AUTOMATIC  CUTOFF  engines 
ictured  by  the  Erie  City  Iron  Works,  of  Erie,  Pa., 
are  very  well  known  in  the  mechanical  world,  are 
lescribed  in  their  latest  catalog  which  contains  many 
ustrations  of  the  different  parts  of  their  engine.  The 
:  is  printed  on  first  class  book  paper  which  displays 
tstrations  to  the  best  advantage.  This  catalog  can  be 
r  the  adcing. 

ALOG  "D"  has  been  received  from  the  Wagener  Steam 
Co.,  Canton,  O.  This  firm  manufacture  \Vagener  du- 
:eam  pumps  for  different  usages.  This  catalog  illus- 
sectional  views  and  complete  views  of  their  pumps, 
niarantee  all  pumps  sold  by  them  to  do  the  work  tor 
they  are  designed,  providing  they  are  set  up  and  op- 
as  per  instructions  in  their  catalog.  Any  one  interested 
tain  the  catalog  by  writing  for  it 
UINE  ARMSTRONG  STOCKS  AND  DIES,  mann- 
d  hy  the  Armstrong  Mfg.  Co.,  Bridgeport,  Conn.,  are 
ed  m  a  catalog  recently  issued  by  the  company.  The 
It  machines  are  plainly  illustrated.  The  catalog  con- 
Iso  a  table  of  sizes  and  price  list.  This  company  also 
l>lain  and  hinged  vises,  wrenches,  nipple  holders  for 
pipe  cuttng  machines,  bushings,  stands  for  pipe  cutting 
reading  machines,  taps  and  reamers. 
:  NEW  CATALOG  of  the  Golden-Anderson  Valve 
ty  Co.,  200  Pike  street,  Pittsburg,  Pa.,  shows  that  the 
ly  have  clianged  their  motto  from  "Worth  Wins"  to 
1  Has  Won."  It  will  be  gratifying  to  their  many 
to  know  that  these  specialties  are  being  received  so 
(ly.  The  Golden  tilting  steam  trap  and  the  different 
if  Anderson  valves  have  undoubtecl  merits.  They  are 
escribed  in  the  catalog  mentioned  above.  Every  en- 
should  write  for  one. 

iD  &  LEE'S  DIARY  AND  TIME  SAVER  FOR  1906, 
annual  edition,  is  an  especially  comprehensive  and 
e  pocket  diary  and  encyclopedia  of  timely  and  useful 
ition,  embracmg  more  numerous  and  important  fca- 
lan  any  of  the  previous  issues.  It  contains  in  addition 
ary  page  for  every  day  of  the  year,  holidays,  calendar 
6,  full-page  "accounts'*  for  each  month,  addresses  and 


memoranda.  It  is  handsomely  bound  in  morocco,  ^It  edges, 
gold  stamping,  vest  pocket  size,  price  35  cents.  Laird  &  Lee, 
Chicago,  publishers.  Mention  the  Engineers'  Review  when 
writing. 

ONE  OF  THE  HANDSOMEST  as  well  as  most  complete 
catalogs  that  has  come  to  our  attention  is  Catalog  No.  70 
recently  issued  by  the  Peerless  Rubber  Mfg.  Co.,  10  Warren 
street.  New  York.  It  contains  137  pages  of  interesting  mat- 
ter; nearly  every  pswe  being  illustrated  by  one  or  two  illus- 
trations in  colors.  The  different  articles  are  shown  as  nearly 
as  possible  just  as  they  appear  when  they  reach  the  engineer. 
Many  different  kinds  of  packing,  for  every  service,  as  well  as 
gaskets,  hqse,  belting  and  other  kinds  of  rubber  goods  are 
shown.  In  addition,  the  catalog  contains  much  information  of 
interest  and  value  to  engineers.  It  has  a  strong,  durable 
cloth  cover  and  will  undoubtedly  find  a  place  in  the  libraries 
of  hundreds  of  engineers.    It  is  sent  on  request 

THE  WHITE  STAR  CONTINUOUS  oiling  system  is  de- 
scribed  in  a  very  neat  catalog  recently  received  from  the  man- 
ufacturers, the  Pittsburg  Gage  &  Supply  Co.,  Pittsburg,  Pa. 
Tliis  catalog  sets  forth  in  an  attractive  manner  their  features 
of  superiority  over  other  oiling  systems.  The  White_  Star 
systems  are  flexible  and  can  be  applied  to  any  conceivable 
condition.  They  will  show  the  same  proportion  of  saving 
whether  used  in  connection  with  engines  of  100  or  lOjopo 
horsepower  capacity.  This  catalog  also  describes  the  special 
duplex  oil  pump,  especially  designed  for  use  in  connection 
with  the  ^^ite  Star  oiling  systems,  and  also  their  oil  stor- 
age reservoirs  and  other  fixtures  manufactured  by  tliis  con- 
cern.   This  will  be  sent  to  any  interested  party  upon  request 

THE  LATEST  CATALOG  of  the  C  &  G.  Cooper  Co., 
Mt  Vernon,  O.,  copy  of  which  has  been  sent  us,  is  a  very 
handsome  affair.  The  cover  is  especially  so,  being  heavily 
embossed  with  one  of  their  heavy  duty  Corliss  engines  in  the 
center,  with  a  background  of  gold.  It  contains  many  views 
of  their  different  types  of  engines.  The  leaves  are  bound 
in  such  a  manner  that  the  pictures  of  the  eimnes  can  be 
removed  and  framed,  if  desired.  The  Cooper  Co.  manufac- 
ture engines  in  sizes  of  from  50  to  8,000  horsepower.  Tliey 
report  that  the  constantly  increasing  demand  for  their  engines 
has  forced  them  to  double  their  facilities.  Their  machine 
shop  and  foundry  are  new  and  equipped  with  all  the  latest 
improvements.  This  enables  them  to  turn  out  work  of  the 
highest  ^ade  in  a  short  time.  They  will  be  pleased  to  fur- 
nish estimates  on  engines  alone  or  upon  complete  steam 
plants. 

THE  IMPROVED  CINCINNATI  AIR  COMPRESSOR 
is  described  in  a  32-page  bulletin,  L  508,  lately  published  by 
the  Laidlaw-Dunn-Gordon  Co.,  114  Liberty  street.  New  York 
city.  This  compressor  is  characterized  by  a  new  and  simple 
air-valve  mechanism  by  which  the  elasticity  of  poppet  valves 
is  combined  with  the  quiet  action,  efficiency  and  high-speed 
(]ualities  of  positively  moved  valves,  permitting  the  machine 
in  all  sizes,  to  be  directly  connected  without  gears  or  belt  to 
electric  motors  and  gas  engines.  In  the  present  circular  the 
adaptations  of  this  compressor  to  different  methods  of  driv- 
ing and  to  different  types  of  steam  ends,  as  simple  and  com- 
pound, Corliss  and  Meyer  g^r,  etc.,  are  shown  by  numerous 
illu-strations.  The  Cincinnati  gear  is  applied  to  machines  for 
all  pressures,  including  those  for  1,000  pounds  per  square  inch 
and  above  for  liquefying  carbonic  acid  gas  and  charging  com- 
pressed air  locomotives. 


TRADE  NOTES. 

A  CABLE  ORDER  from  Paris,  France,  for  a  large  ship- 
ment of  Cross  oil  filters  has  been  received  by  the  Burt  M^. 
Co.,  Akron,  O. 

THE  BOILER  DEPARTMENT  of  the  Aultman  &  Taylor 
Machinery  Co.,  Mansfield,  O.,  has  been  purchased  by  the 
Stirling  Co.,  Barberton,  O. 

THE  REEVES  ENGINE  CO.,  through  their  Oiicago 
manager,  Joseph  B.  Hall,  have  arranged  with  the  Dwj-er 
ing  &  Heating  Co.,  of  St  Paul,  Minn.,  to  handle  the  terri- 
tory tributary  to  St  Paul.  F.  J.  Spriggfs,  M.  E.,  will  be  in 
cliarge  of  engineering  matters  for  the  Dwver  company. 

THE  CHAPMAN  VALVE  MANUFACTURING  CO.,  In- 
dian Orchard,  Mass.,  througli  their  treasurer,  Mr.  Dalton,  re- 
port that  the  demand  for  their  product  has  been  so  great 
that  they  cannot  fill  orders  promptly.  To  overcome  this 
difKculty  they  expect  to  erect  several  new  buildings  as  quickly 
as  possible. 
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THE  FOSTER  ENGINEERING  CO.,  Newark,  N.  J.,  re- 
port that  their  factory  is  extremely  busy  and  that  they  find  it 
^difficult  to  keep  up  with  their  orders.  Recent  orders  of  in- 
,  ercst  include  one  from  the  American  Steel  &  Wire  Co.  for 
l6,  6-inch  Foster  non-return  valves,  and  one  from  the  Union 
Electric  Light  &  Power  Co..  St.  Louis,  for  52  5  and  6-inch 
non-return  valves  of  the  same  type. 

THE  CESSATION  OF  HOSTILITIES  in  the  far  East 
has  already  been  emphasized  by  the  fact  that  export  orders 
arc  being  received  in  America  for  large  quantities  of  supplies 
and  equipment.  As  usual,  the  Geo.  VV.  Lord  Co.  are  coming 
in  for  their  share  of  this  business,  and  have  resumed  .sliip- 
ment  of  Lord's  boiler  compounds  to  Japan  and  Russia.  They 
have,  since  the  signing  of  the  treaty  of  peace,  in  addition  to 
filling  standing  orders,  received  a  cable  order  from  their 
Validvostock  agent  for  a  carload  of  compound,  to  be  shipped 
direct  via  Seattle,  Wash.  For  the  past  ten  years  they  have 
been  making  shipments  regularly  to  all  the  far  eastern  coun- 
tries. 

THE  LUBRON  MANUFACTURING  CO.,  Dcpt.  S.,  88 
Broad  street,  Boston,  Mass.,  manufacturers  of  Lubron  grease, 
Lubron  packings  and  Lubron  pump  valves,  report  business  in 
an  excellent  condition.  The  pump  valve  particularly  is  having 
a  large  run.  The  Lubron  Manufacturing  Co.  send  free 
samples  of  Lubron  grease  to  engineers  who  have  never  used 
it  and  who  are  having  lubricating  troubles.  It  has  solved  this 
perplexing  problem  for  many  engineers.  When  writing,  tell 
where  it  is  to  be  used  and  give  any  other  information  that 
you  think  will  assist  the  manufacturers  in  meeting  your  re- 
quirements. Their  new  catalog  will  soon  be  ready.  They 
wish  to  send  you  a  copy. 

A  GOOD  IDEA  of  what  Albany  grease  will  accomplish 
may  be  obtained  from  the  experience  of  W.  Cook,  chief  engi- 
neer of  Hotel  Robinson,  San  Diego,  Cal.,  who  writes  Messrs. 
Adam  Cook's  Sons,  313  West  street,  New  York,  the  only 
makers,  as  follows:  "I  have  given  your  grease  a  hard  test, 
with  the  result  tliat  it  will  be  the  only  lubricant  used  in  our 
plant.  The  result  of  a  trial  on  the  crank  of  our  14  x  20  Atlas 
engine  (which  required  three  pints  of  engine  oil  for  a  5-hour 
run,  and  then  ran  hot)  was  that  a  No.  2  perfect  compression 
cup,,  holding  J4-pound  of  grease,  was  sufficient  to  lubricate 
the  crankpin  referred  to  for  20  days,  or  50  hours'  running, 
and  on  all  other  bearings  the  grease  was  equally  satisfactory. 
No.  'X'  gives  better  satisfaction  than  Nos.  2  and  3,  which 
you  sent,  owing  to  the  tropical  climate." 

THE  BUSINESS  of  the  Liberty  Mfg.  Co.,  Pittsburg,  has 
long  since  outgrown  their  old  quarters  and  the  company  arc 
now  moving  into  their  new  fireproof  shops,  just  completed 
and  which  are  now  being  equipped  with  new  tools  of  the 
most  modem  design.  The  company  have  recently  acquired 
the  exclusive  rights  to  manufacture  the  Twm  strainer  from 
Mr.  G.  U.  Merrill,  F.iterson,  N.  J.,  and  are  now  ready  to  fill 
orders  promptly.  The  success  of  the  Twin  strainer  has  been 
phenomenal,  considering  the  short  time  it  has  been  on  the 
market,  and  the  favorable  reports  received  from  the  rapidly 
increasing  number  of  users  arc  very  flattering  indeed.  One 
electric  light  company  report  that  their  three  Twin  strainers 
have  proven  most  satisfactory  and  are  among  the  most  im- 
portant and  most  indispensible  features  of  their  plant.  Mr. 
Merrill  will  continue  to  sell  strainers,  acting  as  a  special 
agent  for  the  Liberty  Mfg.  Co.  in  this  department 


THE  FOLLOWING  LETTER  will  be  of  interest,  ca 
as  it  does  from  one  of  the  largest  plants  of  its  kind  in 
country:  "Cling-Surface  Co.,  Buffalo,  N.  Y. — I  received 
of  the  first  packages  of  Cling-Surface  ever  sold  (Dec 
1897)  and  employed  it  at  once  for  the  belts  in  this  plant, 
that  time  we  had  about  12  belts,  ranging  from  10  to  24  is 
in  width,  on  a  daily  average  load  of  7,000  horsepower, 
were  not  new  belts  and  were  all  as  tight  as  we  could  get  t 
with  constant  attending  trouble  and  hot  boxes.  In  fact, 
daily  consumption  of  ice  for  bearings  was  50  pounds.  C 
Surface  very  soon  stopped  the  slipping  and  allowed  all  I 
belts  to  be  run  slack,  with  the  case  on  bearings  and  en 
which  this  signifies.  In  a  month  we  stopped  using  ice  anc 
no  hot  boxes.  These  belts  ran  slack  year  after  year  wil 
a  particle  of  trouble,  carrying  fullest  loads,  and  have  cai 
as  high  as  10,000  total  horsepower.  We  use  Cling-Su 
now,  but  are  direct  connected  in  the  power  house.  1 
same  belts,  however,  will  be  installed  in  a  new  plant 
being  built,  which  attests  to  their  present  excellence, 
are  clean,  pliable,  waterproof  and  in  perfect  con^lifiiin  1 
opinion  of  Cling-Surface,  after  seven  years  of  •  :^ 

entirely  favorable,  with   no  exceptions.     Jos.  Gr';^ 
Engineer,  International  Railway  Co." 


MISCELLANEOUS. 

ENGINEERS,  ELECTRICIANS,  FIREMEN,  MAC 
ists,  etc. — Send  for  new  52-pagc  pamphlet  containing  que; 
asked  by  Examining  Board  of  Enginers.  SENT  FREE. 
A.  Zeller  Book  Co.,  26  S.  4th  street,  St.  Louis. 

SALESMAN    W.\NTED.— We    want    salesmen 
among  engrineers  to  sell  France  metallic  and  fibrous 
Good  inducements  in  unoccupied  territory,     .\ddress 
Packing  Co.,  State  street,  Tacony,  Philadelphia,  Pa, 

THE  "NEW  YORK  SPECIAL"  of  the  Pennsylvania  I 
leaves  Cleveland  5:00  p.  m.,  arives  New  York  8:15  a.  n 
Pennsylvania  standard  dining  car.  Through  sleepers.  R 
vations  at  New  City  Ticket  Office,  112  Euclid  avenue.  Col 
Arcade.    J.  B.  Modisette,  Dist  Pass.  Agent,  Cleveland,  O. 


FIRE  BRICK  ^^s 


Boiler  Door 
Arch  and 
Jambs 

Write  for   Calaladue  sod    Prices. 

PRESBREY  FiRE  BRICK  WORKS 

20A  .Somerscl  Ave. 

TAUNTON.  MASS, 


WORTH  W1NS1 


THE  GOLDEN  TILTING 
STEAM  TRAF  is  positive 
St  sll  times.  A  Klaoce  at 
the  trap  tells  bow  i  t  works. 
No  floats.  DO  valves,  no 
buckets  Inside  of  trap. 
All  working  parts  oa 
outside. 


The 
Anderson 

Cusbloaed 

IVon  -  Return   Valves 

act  SI  ■  .HafcKuard  in  emereeticies  in  all 
planu  where  hii[h  urcKiure  steam  is  Uied. 

They  will  sutomatically  cut  off  the 
sleam  in  case  of  accident  to  the  boiler; 
also  act  as  a  safetv  slop  to  prevent  steam 
frunl  t>eiu)r  turned  intoa  cold  twiler. 

Absolutely  do  possibility  of  chat* 
terlntf  or  hammerfoiil  there  are  n  tfreat 
many  features  at>out  these  valves  witft 
which  you  should  t>e  familiar. 


We  have  oiherintcre-tinif  specialties. 

OOLDEN-ANDERSOiN  VALVE  SPECIALTY  CO. 

200  PIKE  ST.  PITTSBURG.  PA. 
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Is  your  plant  as  economical  as  it 
might    be? 

The  kind  of  packing  used  makes  a  mighty  big 
difference  in  the  economy  of  a  steam  plant. 
You  know  that  I     If  you  have  never  tried 

Lubron  Packings 

yon  have  a  pleasant  surprisein  store  for  you. 
They  are  specially  treated  with 


LUBRON 


(mark) 

which  is  Well-known  as  one  of  the  best  lub- 
ricants on  the  market.  Thousands  of  en- 
gineers can  testify  to  that. 

LUBRON    PACKINGS     outwear    and     oallast     all 
olUers    and    are    self-lubricattn|l. 

Srnd  for  trial  order  and  you  will  use  them  always. 
We  Kill  send  a  fre    sample  of  UUBRON  if  you  ask  for  it. 

The  Lubron  Mfg.  Co. 

DEPT.  8. 

88  Broad  St.        BOSTON.  MASS. 


DON'T  WAIT 


till  the  boiler  tubes  and 
shell  are  in  a  dangerous 


condition,  as  they  will  be  if  the  scale  is  al- 
lowed to  accomnlate  on  them.  Get  a  trial 
[i^^^j  order  of  ■ 

International   Boiler   Compound 

and  see  what  it  will  do  for  you.     We  know, 

but  we  want  you  to    (iinl   out   for  yourself. 

A  special  proposition  for  engineers. 

INTERNATIONAL  BOILER  COMPOUND  CO., 


47  MARKET  ST. 


CHICAGO,  ILL 


:^/^^flM^AM 

^[^^ 

m^K 

Good  Friendf. 

*'?/^^til'     "v 

The  engineer  who 

haa    Clintt-.Surface 
for  bis  belts  has  no 

/  w    ^1 

\9j^i 

belt  troubles. 

Every     belt      he 

'44 

^^Wl^-M^lttr 

owns  mns  easy  or 

:         fffiy^ 

slack,  pulls  like  a 

i  1 

chnln.  newf  slips. 
never    gives     him 

|/--* 

16  ■  i 

trouble  or  worry. 

R  ■   -1 

Cling-Surface    i  s 

B,  :^ 

|k^ 

not  sticky,  but  is  a 

■K'  ''^ 

tielt    filler,     pene- 

■ 3 

Bifl 

trating  INTO    Ihc 

P 

Hb 

t>eltand  leaving  It 

V,9n 

clean,  pliable,  pre- 

(^M 

■erred. 
We    sell  Cling- 

j^ 

Surface  on  60  days 
trial,  guaranteed. 
Write  us. 

Cling-Surface  Co.,             1 

154-160  Virginia  St.                       | 

Buffalo, 

N.  Y.                            ■ 

NUGENT'S 

Cattiloff  of  new  ani)  up-to-date  Oiling 
Devices  and  Valuable  TreaLi.se  on 

'* How  to  Oil  an  Engine*' 

will  be  scut  free  of  charge  to  any 
entriocer. 


wwrrr  to  It  contains  a  lot  of  sood  pointers. 

Wm.  W.   Nugent  &  00.^  S£.Cor,CanaI& Randolph Sl5..Chicago.lU. 


Model  Automatic  (vStoker)  Furnace 


Patented  in  1903. 


Gives 


10  to  15  per  cent  better  economy 
15  to  25  per  cent  greater  capacity 


than  any  otlier  type. 


^^•t  automatically  and   wastes  less  fuel 

II ^ A.'fl  S>    '°  '*^'  "?^>  ''^*°  ^°y  other,  whether 


mechanical  or  hand  fired. 


Write  for  Illustrated  Circular  B. 

StoKer  Company 

DAYTON.    OHIO 
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The  "Valve=Rightness" 

of  a 

Wright  Steam  Trap 

Admittedly,  the  most  important  part  of  a  steam- 
trap  is  the  valve  arrangement. 

I(  that  goes  wrong  the  entire  trap  goes  wrongs 
In  the  coititrudion  of  our  "Elmcrgency"  Trap 
we  make  sure 
of  the  valves 
above  every- 
thing else  before 
a  trap  leaves  our 
fa<aory. 

They  must 
test  perfectly. 
The  first  valve 
must  take  care  of  large  amounts  of  water,  under  dif- 
ferent pressures.  After  that  we  put  the  trap  to  an 
emergency  test,  subjecting  it  to  excessive  amounts  of 
water.  The  second  valve,  and  then  the  third,  are 
brought  into  operation,  and  only  when  a  trap  under- 
goes this  test  without  wasting  a  particle  of  steam,  do 
we  pronounce  it  ready  for  sale  on  our  guarantee. 

There  is  a  good  deal  to  interest  engineers  in 
our  catalogue.  Your  name  on  a  [xtstal  will  get  you 
a  copy. 

Wright  Manufacturing  Co., 

82  Woodbridge  St,  Detroit,  Mich.,  U.  S.  A. 


% 


How  Can  Water 
or  Oil  Possibly  Get 
Through  this  Separat 


with  the  Steam? 


AUSTIN  FIGtJRB  "B"  HORIZONTAL  PA 


The  steam  may  pass  through  it  in  either  dbetf 
the  result  will  be  the  same. 

Absolutely  perfe<5l    separation  of  water  from 
^eam,  or  of  oil  and  impurities  from  exhauA. 


surface  fa 


Looking  at  the  design  of  this  Separator    will 
you  that  it  will  do  good  work. 

But  there  is  a  reason   under   the   *u 
efficient  operation — 

The  baffle  plates  are  set  at  an  angle  that  ci 
the  fleam  to  rebound  at  an  opposite  angle.  This 
up  a  centifnigal  a<?tion  that  impinges  all  water  or  iq 
ities  again^  the  corrugated  sides,  whence  they 
drained  down  into  the  receiving  chamber  and  then 
through  the  drain  pipe. 

Perfe<;i  separation  is  a  matter  of  certainty 
guesswork — and  we  let  you  prove  it  before  bu 
Ask  for  Catalogue  I  3,  jufl  issued,  detailing  all 
Austin  Separators. 

Austin  Separator 

90  Woodbridge  Street, 

Detroit,  Mich.,  U.  S. 
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^Trimo"  ^"" 


Awarded  Iha  Gold  Medal,  Si.  Louis  Exposition.  1904. 

I  Strongest  chain  wrench  made.      Flat  link  or  cable.     The  chain  is  not 

I  attached  to  the  jaws,  but  to  the  handle,  therefore  withstands  much  greater 

I  stress.     To  reverse  wrench,  simply  loosen  the  chain.     Every  oue  thoroughly 

I  tested.      All    parts    interchangeable   and   fully   guaranteed.      Drop-forged 


Catalog  No.  22  mailed  free.      Send  for  it. 


WMONT  MANUFACTURING  COMPANY, 

o  39  ARMORY  AVENUE,  Depuc  ROXBURY,  MASS. 


(be  Standard  Steam  Trap  of  America 
IS  THE 
1 


NDERSON 


MANUFACTURED  BV 


'HE  V.  D.  ANDERSON  CO. 

CLEVELAND.   OHIO, 


The  Reliance  Steam  Trap 

PERFORMS  ITS  DUTY  ALL  THE  TIME. 

When  it  ccmes  to  you  it  is  fit  and 
ready. 

Connect  it  up,  set  it  at  work  and  for- 
get it.  It  needs  no  attention,  no  tinker- 
ing, no  fussing  with  There's  nothing 
about  it  to  get  "out  of  whack"  and  it 
will  last  practically  forever. 

You  miKbt  be  intercaln]  in  the  catalocue. 

The   Reliance   Gauge   Column    Co. 

86  E.  Prospect  Street, 
CLEVELAND,  OHIO. 


It 


Steam  Traps  Save  Coal 


RETURN  STEAM  TRAP 


steam  Traps  lor  all  duUeft. 
Return  Steam  Ttapa  for  re- 
turnioc  the  water  of  condeoa- 
ation  back  iuto  the  boiler uo* 
der  preuure,  without  the  aid 
of  a  pump,  and  non-rctuni 
■teamtimpaioTdlacharKinE  the 
water  into  a  tank  or  atmoa> 
pbeic  and  prercotlnz  the  c». 
cape  of  steam  from  the  system. 

SCMO  FOR  CATALOGOE  "  8  " 

TbB  Albany  Steam  Trip  Co. 

Albuiy,  N.  Y,  U.  S.A. 

Bstabllshed  1871. 
PunJ'k  Townsend.  Prea. 
Jas.  U.  Bleaaimi,  Geo.  Mgt. 
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An  Acme  " 
Oil  Filter 

will  not  only 
put  a  stop  to 
serious  oil  waste 
but  accomplish 
a  yearly  saving 
of  four  times  its 
first  cost. 


We  will  send  you 


An  Acme  Oil  Filter 

of  a  size  suited  to  your  requirements  on  trial  for 
30  days.  If  it  does  not  filter  more  oil,  better 
and  in  less  time  than  any  other  oil  filter  of  sim- 
ilar capacity,  send  it  back  at  our  expense. 


Walter  L  Flower  &  Co. 

lOII  CHEMICAL  BLDG. 

ST.  LOUIS.  MO. 


One  for 


yrze 


7^  One  for  the 


Thousaods  of  lubricatiaE  oil  usr«  have,  wiih   ifccSsl»</ 

WHITE  STAR  OIL  FILTER 

cut  their  oil  bill*  squarely  in  two 

Thi»  economic  jwwer  plant  fact  i»  one  of  vital  ini{>oi 
every  careful  manasei — easily  detnonatrated— <iuickly 

We  will  be  pleaaed  to  aend  a  sample  Filter 
on  30  days'  trial  FREE.  U  it  doe*  the  work 
yoo  keep  it.  if  not.  send  it  back. 

Bx>klel"J  "  tells  you  all  about  Ihtaper. 
feet  and  practical  device. 

PinSBURGH  6A6E  &  SUPPLY  CO. 

PITTSBURGH.    PA. 


OIL  FILTRATION  EXPERTS 


ALPHABETICAL    LIST   OF  ADVERTISEfl 

The  following:  list  gives  the  pages  on  which  the  advertisements  appear. 
^^^^^^=^^^=  FOR  CLASSIFIED  LIST  OF  MACHINERY,  ETC..  SEE  PAGE  54.  := 


Albany  Stcim  Trap  C" 
American  Engine  Co ...    . 
American  Injector  Co 
Anderson  Co.,  V.  D, .  . 

Armstrong  Mfg.  Co 

.Audel  &  Co ,  Theo 

Aultman  &  Taylor  Machinery  Co 
Austin  Separator  Co 

Bates   Machine   Co 

Buckeve  Engine  Co 

Burt  Mfg.  Co 

Bushnell  &  Co.,  John  S 


Canton   Pump  Co 

Chicago  Rawhide  Mfg.  Co 
Cleveland  Flue  Qeancr  Mfg.  Co... 

Cling-Surface  Co 

Columbus  Machine  Co 

Cook's  Sons,  Adam 

Cooper  Co.,  C.  &  G 

Crandall  Packing  Co 

Crane   Co 

Detroit   Lubricator  Co 

Dixon  Crucible  Co.,  Jos 

Fisher  Governor  Co 

Fowler  Filter  Co.,  Walter  \. 

Foster  Engineering  Co 

France  Packing  Co 

Ccneral  Specialty  Co, ,. , 

Golden-.\nderson    W'l--    S^pcciallv 
Co '. 
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Goodyear  Tire  &  Rubber  Co., 

Gould  Packing  Co 

Greene,  Tweed  &  Co 


H.trris    Oil  Co.,  .K.  VV 

Harris  Steam  Engine  Co.,  Wm.  A. 

Il.-irison  Safety  Boiler  Works 

Holvoke  Steam  Boiler  Works 


Indicator  Instruction  Co 

International  Boiler  Compound  Co. 

Jacobs  &  Co.,  Chas 

Keystone  Lubricating  Co 

Lagonda    Mfg.    Co 

Lamprey  Co 

Liberty  M  f g.  Co 

Lippincott  Steam  Specialty  &  Sup- 
ply Co 

Lord  Co.,  Geo.  W  

Lubron  Mfg.  Co 

Lunkenhcimcr  Co 

Martin   Grate  Co 

Maurcr,   Lnbadie  &   Co 

McCrea  &  Co.,  James ... 

Model   Stoker  Co 

Mound  Tool  &  Scraper  Co 

My crs  &  Bro.,  F.  E 

National  Pipe  Bending  Co 

Nugent  &  Co.,  Wm.  W 

Ohio  Blower  Co      

Ohio  Injector  Co.  
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Paterson  Co.,  D.  S 

Peerless  Rubber  Mfg.  Co. 

Penberthy   Injector   Co 

Pennsylvania  Rubber   Co 

Pierce  Co.,  Wm.   B 

Pittsburg  Gage  &  Supply  Co  . . 

Powell  Co.,  Wm 

Presbrey  Fire  Brick  Works... 

Quaker  City  Rubber  Co 

Quincy  Engine  Works 


Reeves  Engine  Co 

Reliance  Gauge  Column  Co.. 

Robertson  &  Sons,  Jas  L 

Ruggles  &  Haggles 

Russell  Engine  Co 

Snider-Hughes  Co. 
Standard  Oil  Co.. .  . 

Starrett  Co.,  L.  S 

Sterling  Lubricating  Co 
Stewart  Heater  Co 


Toledo    Pipe    Threading    M4 

Go 

Trimont  Mfg.  Co 

Vacuum  Oil  Co 

Wheeler    Condenser    &     Kijj 

ing  Co 

Williams  Valve  Co.,  D.  T, 
Wright  Mfg.  Co. ,, 
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American   Oil    Filter 

"Unit  Type" 

THIS  STYLE  OF  FILTER  will  commend  itself  to  power  plants  where  the  space  given 
to  oil  filters  is  limited,  yet  a  4arge  filtering  capacity  is  required.  Each  "Unit'  'is  42 
inches  long,  3  feet  high  and  28  inches  wide  ,and  has  a  filtering  capacity  of  160  gallons 
in  24  hours.  The 
filter  can  be  operated 
with  or  without  an 
oiling  system,  and  is 
so  constructed  that 
any  number  of 
"Units"  can  be  oper- 
ated as  one  filter  or 
separately  as  de- 
sired. In  cleaning 
tlie  filter  the  oil 
service  is  not  inter- 
rupted, and  it  is  not 
necessary  to  change 
any  pipe  connec- 
tions. This  feature 
is  a  very  important 
one  when  consider- 
ing the  question  of 
filters  suitable  '  for 
oiling  systems.  The 
American     Filter  _^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Ki    « 

any  kind  of  filtering 
material  can  be  used 
successfully.  They 
are  guaranteed  to 
clean  the  heaviest 
grades  of  oil  perfect- 
ly, such  as  cylinder, 
lard,  crank  case,  gas 
engine,  etc.     If  you 

have  tried  to  clean  heavy  oils  in  other  makes  of  filters  without  success,  order  one  of  our 
"Unit"  Filters  on  30  days'  trial,  subject  to  your  approval  in  every  respect.  If  not  satis- 
factory, return  same  and   we  will   pay   the   freight  charges  both  ways.    Is  that  fair  enough? 

If  you  contemplate  installing  an  oil  filter,  for  use  with  or  without  an  oiling  system, 
ask  your  engine  builder,  supply  house  or  oil  company  to  send  you  one  of  our  American 
Filters,  "Unit   Type,"   on   trial   subject   to  approval,   or   write  us   direct. 

We  have  just  issued  a  new  48-page  catalogue,  which  describes  and  illustrates  our 
various  Oil  Filters  and  Exhaust  Heads,  and  should  be  in  the  hands  of  every  engineer.  Ad- 
vise us  the  size  of  your  engine  and  whether  or  not  your  plant  is  equipped  with  oil  filters 
or  exhaust  heads,  and  we  will  be  glad  to  send  you  u  copy  free  of  charge. 


U/>e  BURT  MFG.  CO., 

Largest  Manufacturerrs  of  Oil  Filters  in  the  world. 
228  Main  Street  AKRON.  OHIO.  U.  S.  A. 

Also  supplied  by  Oil  Companies,  Dealers  and  Power  Contractors. 
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VACUUM 
OILS 


Arc  known  and  used  in  cvoy  comer  of  tfie  world  where 
machinery  runs.  They  are  the  standards  of  value  through- 
out the  whole  world;  they  lubricate  every  kind  of  ma- 
chinery; not  the  same  oil  for  all  machines,  but  the  right  oil 
for  each  class. 

They  arc  made  to  fit  every  condition  and  are  used 
everywhere  because  they  are  the  best. 

Once  used  VACUUM  OILS  are  always  used. 

These  oils  are  made  at  Rochester  and  Olean,  N.  Y., 
and  are  distributed  throughout  the  world  from  local 
branches. 

Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses  and  at  home  they  are  sold 
in  every  city. 

VACUUM  OILS 
reduce  friction  to  the  limit,  thus  saving  power.    They  are 
always  uniform;  can  always  be  depended  upon.    They  do 
their  work  better  than  other  oils  and  cost  less  when  the 
amount  of  work  done  is  considered. 

VACUUM  OIL  COMPANY 

ROCHE.STER,  N.  Y. 


R  SPECIFIC  PURPOSES. 


ten  we  say  HARRIS  VALVE  OIL  is  the 
itemal  working  parts  of  an  engine,  and  HAR- 
JGINE  OIL  for  outside  working  parts,  we 
at  the  lubricant  used  (or  the  outside  parts  of 
e,  cannot  in  any  way  be  adapted  for  internal 
I  other  words,  you  can't  split  the  difference 
(e  an  oil  that  would  come  any  where  near 
oaomicai  and  suitable  for  both  purposes, 
e  reason  is  perfectly  plain.  Oil  used  in  the 
with  saturated  steam,  must  come  in  contact 
re  or  less  moisture,  therefore,  it  must  be  suffi- 
dhesive  to  cling  to  the  metallic  surfaces,  yet 
properties  which  will  allow  it  to  mix  with  the 
ithout  impairing  its  lubricating  value, 
det  the  conditions  of  sufierheated  steam,  this 
is  practically  eliminated  and  a  different  oil  is 
r  one  that  will  withstand  the  additional  units  of 
proportion  to  the  degree  of  superheat),  and 
It  have  sufficient  body  to  cover  the  metallic 
sufficient  to  prevent  friction  and  wear.  For 
use  these  conditions  are  not  imposed. 
u  would  know  the  economy  of  H.ARRIS 
you  would  tell  us  of  the  conditions  surrounding 
int,  and  will  take  advantage  of  the  liberal 
30  diat  we  are  ready  to  make  to  you. 


W.  Harris  Oil  Co. 

South  Water   Street, 
PROVIDENCE,  R.  I. 


BOWEN.    36  Fremont  Street.     San   Ftaocuco. 
I  Pacific  CoaU  Agenti. 


On    Trial 


As  a  manufacturer  you  have  implicit  con- 
fidence in  your  product — so  have  we. 

Our  confidence  takes  the  shape  of  al- 
lowing our  Swartwout  Elxhaust  Head  to 
prove  itself  in  actual  operation. 


L 


We  will  ship  you  a  Swartwout  Cast 
Iron  E.xhaust  Head  on  30  days'  trial,  or 
longer,  if  necessary,  to  satisfy  you  of  its  super- 
iority. 

If  it  isn't  better  —  more  practical  and 
more  economical  than  any  Elxhaust  Head  on 
the  muket  —  send  it  back  at  our  expense  — 
we  take  all    the   risk  —  write   for    descriptioa 

anyway. 

We've  some    interesting  facts  to  present. 

Send  for  booklet  on  the  Swartwout  Steam 
Separator  FFIEIEI. 

The  OHIO  Blower  Co. 

SOLE    MANUFACTURERS 
CLEVELAND. 
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This 


Knife   Free 


CUT  OUT  a  sample  of  scale  from  your  boiler,  then 
CUT  OUT  the  coupon  and  mail  it  to  us  with  the  scale. 
Then  we  will  send—you  free  of  charge-a  high  grade  pocket 
knife--two  blades-size  of  illustration;  also  some  information  re- 
garding 

I^ord's     Boiler     Compoundi 

and  how  they  remove  scale.  The  superiority  of  our  prod 
ucts  is  proved  by  the  growth  of  our  business.  We  now  / 
operate  the  largest  plant  in  the  world  devoted  to  the  y't^co} 
analysis  of  scale  and  the  preparation  of  water  /*n.  9tta  st^  j 
purifying  chemicals. 


Cut  out  the  extra  work  caused  by  scale. 

Cut  out  burning  too  much  coal. 

Cut  out  experimenting  with  ready-made  boiler 

compounds. 

Cut  out  and  mail 


»•  Cesllenxn:   tmmttm^mim 

^  YMmv>maiiy*mk.imttmiwt.  i 
«•  Itm  of  duiae.*  cttttatmti  t^J 

jT  fm*aamt  knife. 

f  Numbtr  o/ doi/eri  tn  ust. 
jf  Capacily  ot  each  boiltr 
^  FTtquencyotcUtnijitboiUrt^ 
•*  Frtqiuncy  ot  opeHtnr  tJkt  bl»w«tt 


I 


this  coupon  today. 


^•*  source  of  water  supply 

jf  BoiUrt  are  used  about 

^•»*  Boiler  compound  nom  used— 
V  Aame  


Jtitrtrtthr  \ 


.  Mxntrs  ata  at  ^  * 


jr  Strut  and  Number 
.••  City 


,♦*  Firm'i  Namt 

y  En«.  Rctkw 
(■•••••••••••••••a 


,StatM_ 


Dale^ 


October,  1905 
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There  la  only 


ALBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS. 

Lubricates  Everything.     Adapted   to  All  Kinds  of  Machinery. 

Can  be  used  in  rvtry  style  of  Erca^e  cup  made,  which 
cauuot  be  done  vwili  i.n:  o/hi-f  lubricanl. 

Cost  of  using  Oils   sb^^^^^^^^^^^h^i^s^^^^^hh^^^^ 
Cost  of  using  ALBANY  GREASE  ^^^^g^g^^^^^^^^^ 


This  Trade  mark 
on  every  package 


Our  Special  OfiTer^ 

A  sample  can  of  Albany  Grease  and  an 
Albany  Grease  Cup,  free  of  charev,  for 
tetitiiiK.  The  only  information  necessary 
to  wnd.  is  iMi>e  conncclioa  in  bearinff 
tl-nth  of  oil  )i"tc  froTn  t>^^of  cnn  tojour 


vj\^  and  K've  particular  part  of  machin- 
try  on  which  the  same  is  to  be  tested. 


We  solicit  your  in- 
quiric.3.  We  euar- 
antee  aatisracliun. 
Good  goods  are 
cheapest  in  the 
louff  run.  Write  us 
or  call  and  sec  us 
(he  next  time  you 
are  in   New  York. 


ADAM  COOK'S  SONS, 

313  West  street.  NEW  YORK  CITY,  U.  S.  A. 


A  VALUABLE 
CATALOGUE 


"Graphite 


M 


FREE  ON 
REQUEST 

EVERY  ENGINEER 
SHOULD  HAVE  IT 
FOR  REFERENCE 
Ask  f  of  CAUlogue 

No.  tb4-I 


Joseph  Dixon  Crucible  Co.  Jen«y  city,  N.  j. 


Cleveland  Flue-CIeaner  Manufacturing  Co. 

Porcine  a  spiral  jet  of  steam  entire  lenith  of  tube. 

Sizes  tofitony  boiler,  with 
1-in.  to  16-in.  tubca.  A  & 
D.  PatenL 

The  old  reliable  and  most 
economical  cleaner  in  the 
market.  It  has  no  equal. 
Satisfaction  Euaranteed. 
Liberal  discouDt  to  dealers.  Send  for  Circular  and  I'rice  List  of  Cleaner 
and  Ho9c.  Room  13,  74  Frankfort  Street,  CLEVELAt^D.  OHIO. 


i 


m^ 


PDWD 


ESTABLISHED    1855 


* 


ARE  YOU  A 


If  so,  we  are  glad  to  show  you  this.     The  Rn^ineers' Review  NOT  ONLY  CL.\IMS   but    proves   a   circulation  of  20,000 
copies  per  issue.     Below  is  a  fac-simile  of  the  Post  Office  receipt.    See  explanatioo  under  cut. 


u 


No. 


C^^yU^ 


PostOffi 


Nime  of  Publlcition, 

Or  Nfuis  Agent, 

Wtight  of  Svriple  Copies  iMmpi.  Ou|.,r.  »•  .!•>;.  Sub)«i  w  rmmt't 

height  of  Copies  to  Subxribers,  Sub/eet  to  Postage,   -        -        .        .        - 

Total  vteight  of  Copies  subject  to  postage  it  One  Cent  j  pound  or  fnction  thereef. 

Weight  of  Copies  to  subscribers  in  coanty  ofpablication.  Free  of  Postage, 

(Nu  (D(.t«t  «bM«**r.  .lo.pl  oot  ropf  u<  '.cti  .CIU.J  autMcnbrr  dmmIitix  id  lh#  ouutjr  wDMtt  lb.  p.MK 
tttlMi  u  priDWd  la  wbol.  or  to  p.rt.  .od  puUi*ti.l.  In.;  1^  mui  In.  ol  twnllf  ■) 

Ptaivtd  fall  prrpsymenl  of  pott*ge. 


POUNDS   MAILEO 


4?jUL 


THIS  RECEIPT  MUST  BE  ISSUED 
FOR  EVERY  MaiLINO.  WHETHEN 
THE  MATTER  8E  SUBJECT  TO 
POSTAGE    OR    FREE. 


// 


fiS 


rp.  M.. 


Total  nnmljer  of  pounds  for  Sept.  issue..... 

Deducting  wrapping  paper 


9,573  pounds 

One  copy  of  Sept.  issue  weighs  7}4  ounces,  niakin?  a  total  number,  mailed  at  the  pound  rate,  of 20,422  copies 

Copies  mailed  in  Cleveland  under  stamps  175  and  303  delivered  to  our  office  make  an  a<ldition  of .....         478  copies 

The  total  edition  for  Sept.  being „ .    20,900  copies 


54 


ENGINEERS'   REVIEW 


October,  1905 


B£ST  TUBE  CLEANER  ON  THE  MARKET. 

tohQ  DEAN  Boiler  Tube  Cleaner 


Removes  Scale  Irom  Both  Sides 
of  the  Tube. 


Used  by  Largest  Power  Plants 
in  the  World. 


FOR  WATHR  TL'BE  boILERS 


FOR  RETURN  TUBULAR  BOtLERS 


Never  Injures  Tubes 
Over  6,000  in  use. 


Used  in  all  Indnstriea. 
Qeaner  I^oaned  for  Trial, 


TUe  Dean  proves  the  fallacy  of  antiquated  compounds,  for  it  will  remove  bushels  of   scale    from   tubes   in    boilers  where 
compounds  are  used.    MTe  ^u»rantee  tKe  De  An 'Will  pas' for  itself  in  fuel   saTerf— no 
matter  'veKat  device  or  metKod  you  are  no'vir  usintf  to  free  xour  tulsea   of 

■cale.     Prove  it  to  your  satisfaction  that  the  Dean  is  best  by  accepting  our  ofier  to  loan  you  a  Cleaner  without 
obligation  to  purchase. 

What  one  of  the  6,000  users  of  the  Dean  says. 

The  William  B.  Pierce  Co.,  Buffalo,  N.  Y. 

Gentlemen: — We  have  passed  your  bill  for  the  Dean  Boiler  Tube  Cleaner  and  accepted  it.  We  have  had  for  the 
past  year  a  f^reat  deal  of  experience  in  new  devices,  all  making  great  claims  to  our  advantage.  We  hare  become 
prejudiced  against  experimenting  and  your  device  has  come  under  that  prejudice. 

Our  men  have  reported  that  our  lx)ilers  were  perfectly  clean,  as  we  have  been  nsing  filtered  water  and  washed  our 
boilers  very  carefully  every  two  weeks  and  used  all  preparations  for  preventing  scales.  Upon  your  urgent  request  for  a 
trial,  we  thought  best  to  make  an  attempt,  which  we  have  done.  Our  engineers  and  ourselves  think  it  is  a  desirable 
macliine  to  keep,  it  has  settled  the  long  dispute  tielween  them  and  ourselves  as  to  whether  our  boilers  were  clear  of 
scales.     Tljanking  you  for  your  courtesy  in  allowing  us  to  make  the  trial,  we  are,  yours  truly, 

THE  TAYLOR-ATKINS  PAPER  CO. 

per  C.  F.  T. 

Send  Size  of  Tuhea  Todax  and  Rid  Your  Boilers  of  Scale  at  Once. 

"Boiler  Room  Economy,"  a  pamphlet  we  issue,  tells  all  about  scale,  and  about  this  trial  offer.     Send  for  it  TOD.\Y. 

M^m.  B.  Pierce  Co.»  325  >!<^ashington5t.  Buffalo.  N.  Y. 


Clissllied  Index  for  Buyers. 

For  addresses  of  manufacturers  refer 
to  the  Alphabetical  Index  ou  paite  48 
which  sives  itie  pages  on  which  the 
advertise roenta  appear. 


Air  Compreasora 

8'uincy    Cniine   Wks 
nider-Huglics   Co. 

Air   Compressors,   Oasollne 

Columbus    Macliine   Co. 

Alarms,  High  and  Ia>w 
Water 

Crsne    Co. 
Lunkrnhcimer   Co. 
Penhetiliy    Injector   Co. 
Pittsburg  Cage  &  Supply  Co. 
Reliance  Gauge   Column  Co. 
Wrifbl   Ufg.   Co. 

Arches  and  Jamba,  Boiler 
Door 

Presbrey  Fire  Crick  Works 

Arch  Plates,  Boiler 

Lamprey  Co. 
Automobile    Flttlacs 

Lunkenbeimer   Co. 

Belt   Dressine   ^md   FilUas 

Cling. Sur(sce   Co. 
Dixon  Crucible  Co.,  Jo*. 

BelUng 

Chicago   Kawhide  Mfg.  C& 
France  Packing  Co, 
Peerless    Rubber    Mfg.   Co^ 
Quaker  City    Rubber  Co. 

Blowers 

Ohio  niower  Co. 
Sniderllughes  Co. 

Boiler  Componiid  Feeders 

International    Boiler   Compound   Co. 

BoUer  Door,  Arches  and 
Jambs 

Presbrey  Fire  Brick  Works 

Boilers 

Aultmsn  &  Taylor  Mcb.  Co. 
Cooper  Co.,  C.  &  C. 
Harrison  Safety   Iloiler  Work*. 
Holyoke   Steam   Boiler  Worka. 


Boiler  Tube  Cleaners, 
Mechanical 

Bushnell  ft  Co.,   John  S. 
General   Specialw  Co, 
Lagonila   M  fg.   Co. 
Libfrly    MfK.   Co- 
Maurer.  Labadie  ft  Co. 
Pierce  Co.,  Wm.  B. 

Books 

Audel  ft  Co.,  Theo. 
Engineers'  Review  Co. 

Boring   Machines,   Eleotrle 
McCrea  ft  Co.,  Jaa. 
Brass    Founders 

Williams  Valve  Co.,  D.  T. 

Brick.  Fire 

Presbrey  Fire  Brick  Works 

Calipers 

Slarrett  Co.,  L.  S. 

Castings,    Brass 

Pittsburg  Cage  ft  Supply  Co. 

Chemicals 

Lord  Co..  Ceo.  W. 

Clamps,  Pipe 

McCrea  ft  Co.,  Jas. 

Clamps,   Steam  Joint 

McCrea  ft  Co.,  Jas. 

Cocks 

Lunkenbeimer  Co. 

Penbcrthy   Injector  Co. 

Piilsburg  Cage  ft  Supply  Co. 

Powell   Co..  Wm. 

Reliance  Csuge  Column  Co. 

Cocks,  Gas 

Pittsburg  Cage  ft  Supply  Co. 

Colls   and   Bends,   Iron, 

Brass   or   Copper   Pipe 
National  Pipe  Bending  Co. 
Commntator    Lubricants, 

Graphite 
Dixon  Crucible  Co.,  Jos. 
Compounds,    Boiler 
International    Boiler   Compound  Co. 
Lord  Co..  Ceo.  W. 
Compounds,    Car    Axle 
Lubron  Mfg.  Co. 
Compounds,  Graphite  Pipe 

Joint 
Dixon  Crucible  Co.,  Jos. 


Compounds,    Lubrlcatlac 

Keystone  Lubricsting  Co. 
Condensers 
Snider-lluRhes  Co. 
Stewart   lleaier   Co. 
Wheeler  Condenser  ft  Eng.  Co. 
Cooling  Towers 
Wheeler  Condenser  ft  Eng.  Co. 
Counter    shafts 
Myers  ft  Bro.,  F.  E. 

Crank-pin  Center  Oilers 

Nugent  &  Co-,  W.  W. 

Croashead^Pln  Telescope 

Oilem 
Nugent  &  Co-.  W.  W. 
Cutters,    Gasket   and 

Washer 
McCrea  ft  Co.,  Jaa. 
Cutters,  Tube 
Lagonda  Mfg.  Co. 
Cylinders,  Artesian  Well 
Myers  ft   Bro.,   F.   E. 
Cylinders,  Irrigation 
Myers  ft   Bro.,   F.  E. 
Dividers 
Slarrett  Co.,  L.  S. 

Disks.  Rubber 

Peerless    Rubber   Mfg.   Co. 
Dry  Kilns 
Ohio   Blower   Co. 
Dust  Collectors 

Oliio    Blower   Co. 
Dynamo  and  Motor 
Brushes,  Graphite 
Dixon   Crucible  Co.,  Jos. 
£noentrlo  T^1e»oope  Oilers 
Nugent  4  Co-.  W.  W.  *^ 
Ejectors 

American   Injector  Co, 
Chin  Injector  Co- 
Penberthy   Injector  Co. 
Engines,  Bloiving 
Buckeye  Engine  Co. 
Engines,  Gas  and  Gasoline 
Buckeye  Engine  Co. 
Columbus   ^^actline  Co. 
Engines,  Gasoline  Hoisting 
Columbus  Machine  Co. 
Engines,  Hoisting 
Quincy   Engine  Wks. 


Engines,  Steam 

American    Engine   Co. 

Bates  Machine  Co. 

Buckeye  Engine  Co. 

Cooper  Co.,  C.  ft  G. 

Harris  Steam  Engine  Co-,  W»    ' 

Ohio  Blower  Co. 

Ouincy   Engine  Works. 

Reeves  Engine  Co. 

Russell  Engine  Co. 

Exhaust  Heads 

Burt   -Mfg.    Co. 

Flower   Filter  Co..  Walter  U 

Ohio   Blower   Co. 

Pittsburg  Cage  ft  Supply  Co. 

Robertson  &  Sons,  Jaa.  L* 

Wright   Mfg.   Co. 

Fertiliser  Dryers 

Anderson  Co..  V.  D. 

Filters.  OU 

Bur;  Mfg.   Co. 

Flower   Filter  Ca.  ^Walter   L. 

Lippincott   Stesm   Spec  9t   Svpk  Ca^ 

Maurer,  Labadie  ft  Co. 

Nugent  ft  Co  ,  W.  W. 

Pittsburg  Cage  ft  Supply   Ca. 

Robertson  ft  Sons,  Jaa.  L. 

Fire  Brick 

Presbrey  Fire  Brick  Worka 

Fllterers,  Scale 

Wright   Mfg.   Co. 

Fittings,  Brass  Hydranlls 

Pittsburg  Cage  ft  Supply  Co. 
Fittings,   Steam 
Lunkenbeimer   Co. 
Sterling    Lubricator  Co. 
Floats,  High  PressBV* 
Reliance   Gauge  Column  Co^ 
Flue  Cleaner  Rods 
McCrea  ft  Co.,  Jaa. 
Flue  Cleaners 
Bushnell  ft  Co.,  John  S. 
Cleveland   Flue  Cleaner   Mfg    Ob. 
Robertson  A  Sons.  Jas.   L 
Ruggles  ft   Ruggles. 

Furnace  Feeders 

Ohio  Blower  Co. 
Furnace,  Patent 

Holyoke  Steam  Boiler  Works. 

(Continaed  oo  osge  3&> 
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TRY  IT 


It  IS  our  argument.     If  it  don't      make 
good,"  send  it  back. 


tUGGLES 


PERFECTION 
FLUE  CLEANER 


not  only  the  simplest  machine  of  the   kind 
on  the  market — It  is  the  best. 

the  only  self  adjusting  cleaner  made.  This  cleaner  is 
result  of  years  of  experience  and  hard  work.  All  yu 
to  do  is  to  insert  the  handle  and  go  to  work.  Perfcc- 
Soes  the  rest.  You  can  see  what  it  ix — we  know  what 
ill  do.  We  will  send  one  on  tiial  for  thi'ly  days  to 
onsible  parties.     Isn't  that  fair?     Write  today. 


t 


ug'g'les  (Sl  Rug'gles 

BATAVIA,   IK^LINOIS. 


Jghtntng  Tube  Gleaner"  Features 


t  —  Cleani  tcaled  lubes  Iiuide  or  outside. 

2  —  Propelled  by  water,  air  or  steam. 

3— Does  the  wort  quick. 

4 — Saves  $2.00  every  10  hours  run  metered  water  bill. 

5 — Motor  Wheel  utilizes  a  compound  power. 

6 — Construction  overcomes  cone  and  ball  brealtage. 

7  — Has  re-sharpening,  non-breakable  cleaner  head. 

6 — Future  repairs,  very  small  item. 

9 — Phce  saved  several  times  a  year  in  coal  bills,  and  It 

lengthetu  the  Ufe  of  the  tubes  many  yean. 
i  approval.  Attmotivc  pro[>o*,itiou  to  Stale  Afcuts. 

K   MAURER.  LABADIE  &  CO. 

St,  Joe  Street,  South   Band,   Ind. 


L 


^ITH    ONE    HAND 

you  can   thread  a 

2-inch   pipe  —  that 

is,  if  you  use  a 

Mo,  I  Toledo 

Adjustable  Die  Stock 

>  It  threads  pipe  from  1  to 2  in.  iaclusive 

WC  ALSO  MANurAOTUHK    LARtUII    MAOHINCS. 

Write  for  Complete  Detcrlptlon.    Addreti  Dept.  B.  R. 

Toledo  Pipe  Threading  Machine  Co. 

TOLEDO.  OHIO 


Fir^  Co^ 


is  not  the  moA  important  item  in  tub*, 
cleaners,  although 

The  Weinland 

b  all  light  as  to  that,  but  for  economy 
in  operating  and  small  coA  for  extra 
parts  it  is  imequalled. 


TTiousands  in  successful  use  the  "Round 
World  Over,'  but  we  boast  not  of  that 
Our  aim  is  STRENGTH.  EFFECTIVE- 
NESS.  DURABILITY.  Saving  to  you, 
TUBESand  COAL,  that's  what  you're  after. 

Get  our  CatalocrxplainioK  our  Tube  Cutter,  Damper  Reculatorand 

Keseaiing  Machine,  all  sent  on  approval:  and  order  a  cleaner  on 

trial.    You'll  keep  it. 

The  Lagonda  Mfg.  Co., 

Boiler  Qeanina  Expetto— Al  it  20  Yev*. 

SPRINGFIELD,  O..  U.  S.  A. 


Armstrong's 

Pipe  Threading  and 

Cutting  Off  Machines 


For  Hand  or  Power. 


No.  0  Machine. 

Save  time  and  tabor.  Strong  and  simple  in  ctm- 
structioo.  All  driving  gears  are  enclosed  in  oil  cham- 
ber^   keeping    them    lubricated    and     free     from     dift. 

Genuine  Armstrong  Stocks  and  Dies. 

The  Armstrong  Mfg.  Co., 

Bridgeport,  Conn. 


New  York  Otnca—iaV  C«ntr.  St. 


Catalocve  aeot  oo  lequeat. 
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Thorough  Boiler  Tube  Cleaning 

MritK  the   most    cotnprehensivelx  designed    tools 
THE  TORPEDO  THE  DEMON 


i^^SSS^i 


7V#-  4?f  AOCMW'                    T 

Memmr**  -u  i^ 

i^*  AV-»"v* 

... .  ^  *<*.u 

'.  «,'  ^— j^  ^^  - 

--.-.-^.f   r.* 

^v/^    »~jr  ««,» 

■-.r  .-..-*    ..^^'W..^ 

'  ***  "" 

r^^.'^:i. 

Ki«  mmt^J*  4 

The  marvelous  success  of  the  "Torpedo"  is  largely  due 
to  tile  fact  that  the  principle  ui>on  which  this  machine  re- 
moves the  scale  is  the  only  right  one  and  which  is  found 
in  this  machine  unly. 

There  is  a  right  and  a  wrong  way  to  do  everything  and 
this  is  especially  true  of  boiler  cleaning. 

Vibration  as  opposed  to  the  dangerous  and  out-of-date 
metliuil  of  hammering  the  tubes  is  the  system  used  in 
the  "lorpcdo." 

Roth  methods  will  remove  scale  hut  the  vibration  prin- 
ciple of  short  strokes,  light  raps  of  great  rapidity   (ii.ooo 


■£■^7    sy  hCa-rsr^ 


This  is  the  machine  that  you  have  long  been  looking  for. 
It  is  not  a  "turbine"  or  a  "hammer"  machine.  All  bad 
features  of  those  machines  for  water  tube  cleaning  are 
absent  and  their  advantages  retained.  In  other  won'.-, 
the  "Demon"  has  the  safety  and  case  of  hatulling  of  '  ; 
"turbine,"  hut  with  42  times  the  torque  or  twi!>ting  power. 

If  you  don't  believe  it  just  try  to  hold  the  ciittcr  arms 
of  the  "Demon"  from  revolving  when  the  water  pTessure 
is  applied  and  you  will  think  you  might  as  well  tr>'  to 
stop  a  locomotive. 

It  doesn't  matter  how  thick  or  how  hard  the  scale  is 
the  "Demon"  will  walk  through  it.  The  cutters  ire 
limited  in  their  outward  movement  so  when  the  tube  cj 
clean  these  cutter*  swing  "free." 


per  minute)  is  the  only  way  that  boiler  tubes  can  be 
safely  and  successfully  cleaned  by  a  machine  that  strikes 
the  tube. 

US'       Read!  A  fair  and  scfuare  proposition  R^eadl 

Write  to  us  tlie  kind  of  boilers  and  size  of  tubes  and  we  will  forward  to  you  on  Free  Tri»l  either  of  the 
above  cleaners.     Both  are  great  money  savers.     Try  one.     None  better  exists  anywhere. 


THE  GENERAL  SPECIALTY  CO., 


73  Carpoll  Street, 
Buffalo,     New    York 


(Continued  from  p«se  M) 

Fulble  Pine* 

Lunkcnheimer   Co. 
Gaee  GIosi  Relleotors 
Lubron   Mfg.  Co. 
Gaee  Glaai  RinK* 
Pennsylvania  Rubber  Co. 
Gages,  Oil 
Ltinkenheiroer   Co. 
Gages,  Steam 

Ohi"     lllir\M<ir     Co. 

Pi(Uburg  Cage  S  Supply  Co. 
Gages,  Recording 
Pituburg  Cage  &   Supply   Co. 
Gages,  Water 
Lunkcnheimer   Co. 
Penberthy   Injector  Co. 
Powell   Co..   Wm. 
Reliance  Gauge  Column  Co. 
Gaaketa 

Goodyear  Tire  &   Rubt>er  Co. 
Pe«Tle»«    Rubber    Mfg.    Co. 
Pennsylvania   Rubber  Co. 
Quaker  Ciiy   Rubber  Co. 
Gear  Catting 
Chicago  Rawhide  Mfg.  Co. 
Gears,  Rawhide 
Chicago   Rawhide  Mfg.   Co. 
Ocaerators 
American  Engine  Co. 
Governors,  Pump 
AIt>any  Sleam  Trap  Co. 
Piaher  Governor  Co. 
Foster   I^nglnccring  Co. 

Graphite 

Dixon   Crucible  Co.,  Jos. 
Graphite,  Flake 

Dixon   Crucible  Co.,  Jos. 

Grate  Bars 

Rushnrll  &  Co.,  John  S. 
Ilalfvike  Sleam  Boiler  Works. 
Man  in  Graie  Co. 
Kctertson  A  Sons,  Jss.  L. 

OMktaa,  Shaking 

.    Slicam  Spec  k  Sup.  Co. 
CrtU  Co. 

*  Sent,  Jul  L. 


Grease 

Cook's  Sons,  Adam. 
Dixon  Crucible  Co.,  Jos. 
Kevstone  Lubricating  Co. 
LuoroD  Mfg.  Co. 

Grinders,  ValTe 

Quaker  City  Rubber  Co. 
Hammering  Machines,  Die 
.'late 

Bates  Machine  Co. 
Heaters  and  Parlfiers, 
Feedwater 

Bates  Machine  Co. 

FInwer  Filter  Co.,  Walter  L. 

Harrison    Safet]^   Boiler   Works. 

Jacobs  &  Co.,  Lbas. 

National  Pipe  Bending  Co. 

Quincy   Engine  Wks. 

Robertson  a  Sons,  Jas.  L. 

Stewart   Heater  Co. 

Wheeler  Condenser  &  Eng.  Co. 

Heaters,  Hot  Water  Honse 

National   Pipe  Bending  Co. 
Stewart   Heater  Co. 

Heating  Apparatus 

Ohio  Blower  Co. 
Hose 

Goodyear  Tire  &  Rubber  Co. 
Peerless    Rubber    Mfg.    Co. 
Pennsylvania  Rubber   Co. 
Quaker  City   Rubber   Co. 

Indicator  Instmetlon 

Indicator   Instruction  Co. 
Indicators,  Speed 
Starrett  Co..  L.   S. 
Indicators,  Steam  Engine 

Buihnell  &  Co.,  John  S. 
Lippincott  Sleam  Spec  &  Sup.  Co. 
Robertson  &  Sons,  Jas.  L. 

Injectors 

American    Injector  Co. 
Lunkenbeimer  Co. 
Dliio    Init-ctor    Co. 
Penberthy  Injector  Co. 
Powell  &  Co.,  Wra. 
I.aoe  I/eather 
Chicago  Rawhide  Mfg.  Co. 


I,evels 

Starrett  Co., 


L.  S. 


Lnbrlcators 

American  Injector  Co. 
Detroit  Lubricator  Co. 
Greene,  Tweed  &  Co. 
Keystone  Lubricating  Co. 
Lunkcnheimer  Co. 
.Nugent    &    Co.,    W.    W. 
tUlio    Injector    Co. 
Penberthy  Injector  Co. 
Powell  &  Co.,  Wm. 
Sterling  Lubricator  Co. 
Williams  Valve  Co..  D.  T. 

Iinhrloators,  Automobile 

Lunkcnheimer  Co. 

Machinery.  Oil  Mill 

Anderson  Co.,  V.  D. 

Machines,  Drilling 

McCrea  4  Co.,  Jas. 

Maehlnes.   Eleotrie   Boring 

McCrea  4  Co..  Jas, 

Micrometers 

Starrett   Co.,   L.   S. 

Mill  Equipment,  W^lre 

Bates    Machine   Co. 

Motors 

American  Engine  Co. 
Nail  Machines,  Wire 

Bates   Machine  Co. 
Nail  Rumblers 

Bates  .Machine  Co. 

Oil  and  Grease  Cups 

American    Injector   Co. 
Buahnell  &  Co.,  John  S. 
Detroit  Lubricator  Co. 
France  Packing  Co. 
Keystone  Lubricating  Co. 
Lunkcnheimer  Cn 
Nugent   &    Co.,    W.    W. 
r>hio    Injector    Co. 
Penberthy  Injector  Co. 
Powell  &  Co.,  Wm. 
Williams  Valve  Co.,  D.  T. 


OUing  and  fabricating  Oe 
vices 

.VuKelll     A     Co.,     W.     W. 

Oiling  Syntax  > 

.\ugcnt    &    Co..    W.    W. 

Burt  Mfg.  Co. 

Pittsburg  Cage  snd  Supply  Co. 


Nug?"  4    Co.,   W.    W. 


OUs 

Harria   Oil    Co.,    A.    W. 
International  Boiler  Compoood  Cs 
Lubron  Mfg.  Co. 
Standard  Oil  Co. 
Vacuum  Oil  Co. 

Packing,  MetalUe 

France  Packing  Co. 
Goodyear  Tire  4  Rubber  Co. 

Packing,  Rawhide 
Hydraulic 

Chicago  Rawhide  Mfg.  Co. 

Packing,  Sheet  and 
Fibrous 

Chicago  Rawhide  Mfg.  Co. 
CranJall  Packing  Co. 
France   Packing  Co. 
Goodvear  Tire  4   Rubber  Co 
Gould   Packing  Co. 
Greene,  Tweed  4  Co. 
Lubron  Mfg.   Co. 
Peerless   Rubber    Mfg.   Co. 
Pwlterson     Co.,     O.     S. 
Pennsylvania  Rubber  Co. 
Quaker    City    Rubber    Co. 
Kuberison  4  Sons,  Ja*.  L. 

Packing  Tools 

Mound  Tool  &  Scraper  Co. 

Paint 

Dixon   Crucible   Co.,  Jos. 

Pencils  and   Crayons 

Dixon  Crucible  Co.,  Jos. 

Pinions,  Rawhide 

Chicago  Rawhide  Mfg.  Ca 

Pipe  and  Fittings 

Crane  Co. 

(Continued  on  page  W 
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rhe  Peerless  is  Peerless 


Peerless  Piston  and  Valve  Rod  Packing 

If  you  have  never  used  Peerless  you  have  never  thorough- 
enjoyed  the  hum  of  an  engine  in  perfect  working  order. 
Get  a  box  today  and  enjoy  the  "HUM." 
12  to  18  months  perfect  service. 


MaDufaclured   exclusively  by 


^eerless  Rubber   Manufacturing   Co. 

16  Warren   St..  New  York 


•24  Woodwdtd  Ave,  Detroit  Mich. 
).2I4  N.  Thiid  St.,  St.  Louu,  Mo. 

16  F«mam  St.,  Omaha.  Neb. 
IIO  S.  Water  St..  Chicago.  111. 

ommon  and  Tchoupitoulas  Stn., 
<ew  Otieant,  La. 


1621-1639  Seventeenth  St.,  Denver.  Col. 

220  S.  Fifth  St..  Philadelphia,  Pa. 

17-23  Beale  St.  and  19-24  Main  St.,  San 

Francisco,  Cal. 
Cor.  Ninth  and  Caiy  St».,  Richmond,  V«. 
16-18  S.  Capitol  Ave.,  Indianapolis,  Ind, 


1 22 1  - 1 223  Union  Avenue,  Kansas  Cily,  Mo. 
709-71 1  Austin  Ave.,  Waco,  Texas 
51-55  N.  College  St.,  Charlotte.  N.  C. 
634  Smithfield  St..  Pittshuig,  Pa. 
Railroad  Way  and  Occidental  Avenue. 
Seattle,  Wash. 
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DISSECT  A  PIECE  OF 


Palmetto    Twist 
Packing 

and  yon'll  find  layer  after  layer  of  braided 
asbestos  and  in  the  center,  a  core  of  strands 
of  twisted  asbestos,  all  of  which,  both  lay- 
ers and  core  is  thoroughly  lubricated — 
grsphited — specially  prepared  asbestos ; 
prepared  in  such  a  way  that  it  won't  grow 
bard,  char  oor  burn.  It  will  stand  under 
bigh  temperatures  and  high  pressure  with- 
out losing  its  springiness  or  elasticity.  It 
will  keep  a  tight  joint  without  binding,  and 
it  won't  score  or  scratch,  no  matter  what 
the  conditions  imposed. 

When  you  want  a  high  pressure  pack- 
ing and  want  the  best,  go  to  your  dealer 
and  say  "  PALMETTO." 

Send  for  FREE  Sample  of  Pahnetto 
Twist. 


Greene,  Tweed  &  Co. 

17  Murray  Street, 
NEW     YORK. 


Stcmt 


Spmc  a  Si«L  Caw 


AAaay  Stam  Tn^  Ca. 

Caates  Pwu  Co. 

UiiinJuit^B— 

sSSrr-UiKlMs  Cm. 

Wkcdcr  Cmiinirr  ft  Eas.  C^ 

Pnaipa.  TacwKm 

Whcclcr  C— it Mrr  ft  tat-  C». 

RabU.    8t«4UB 

Penbertfay  Injector  Co. 

Bedmeiac  Wkcela 

Baohacfl  ft  C&.  J«fta  & 

Lippincon  Sccaa   Svec  ft  Sa».  C*. 

Koberuoo  ft  Soos.  )m.  U 

Rcpilatora,  Daaipa* 

niuhncU  ft  Co.,  Joka  & 
LiKonda    M  ((.    Ca> 
Hulertaoa  ft   Sons.  JM.  t> 

RerBlator*.  Feedwata* 

l.acoo(U    M(f.    Co. 
Liberty  Wfg    Co- 

RcKulators,  Prcssmr* 

Holler  Enjine«rin(  Co. 
Reseatlni;   MachlM— 
Latfonda   M  (g.   Co. 
Rope  Dreaalnc 
Clmg-Surfac*  Co. 

Rope  Tranamiaslaa  Wlioels 
Rates  Machine  Co. 
Rubber  Goods 
Condyear  Tire  ft    Rubber  C&. 
I'rrrleaa    Rubber    Mfg.    Co. 
Quaker   City    Rubber  Co. 

Rnlea,  Steel 

Starrett   Co.,   L.   S. 

Saod.  Fire 

PrMbrcy  Fire  Brick  Works 

Saw*,  Hack 

Stirrett   Co.,   L.   S. 
Separators,  Steam  and  OU 

Albany   Steam    Trap   Co. 

Aiislin    Separator    Co. 

Iliiabnell  a  Co.,  John  S. 

Fb.wer   Filter  Co.,  Walter  L. 

Ilarrtaon  Safety   lloiler  Work*. 

lacub*  *   Co.,  Cliaa. 

I.il'pincutl  Steam  Spec  ft  Sn^  Co. 

Ohio  Klower  Co. 

Robertaon  ft   Suru,  Jaa.  L. 

Stewart   Healer  Co. 

Squares 

Starrett   Co.,   L.   S. 

Staple  Machiaes 

Dates  Madiine  Co. 

Steam   Specialities 

Anderson  Co.,  V,  D. 
Lagon Ja  M  fg.  Co. 
Lunkenheiiitcr  ^Co. 
Ohio  llluwer  Co. 
riiiiburg   Cage   ft    Supply  Cok 
l-owell  &  Co..  \Vm, 
Rrlinnce  Caiige  Column  Ca 
Williams   \'alve  Co.,  U.   T. 
Wright    Mfg.    Co. 

Stokers,  Mechanical 
Aultman  ft  Tarlor  klcb.  Ca. 
Model  Stoker  Co. 


in  Trap  Co.  ^^M 

■m  Trap  ^-"^^^1 

ineering  Co.   ^^H 
erson      Valve     9) 


Ukcrtjr  Utg.  Co- 
Supavhcatara 

■■»Hes.  Enctaeam' 

FraiMr  Paeittii«  Co. 
Upfiacau  SMam  Socc  *  Siq 
Vitftm  ft  Co-.  W.^.  ^ 

>rttsac»  Caoce  Columa  Oa. 
Taya  Maaunrea 
Starrett  Co-,  t-   & 
Taola.  Kackamlaa* 
Starrett  Ca,  L.   Sw     - 
Taola,  Saaraplas 
Maaad  Tsol  ft  Scrapar  Oa. 
Trnpa.  Air 
Wriglit  Mfg.    Co. 
Trapa,  Steam 
Alhiar  Sleatn  Trap  COk 
Aadenaa  Co.,  V.  D. 
FW>er  Fitter  Co..  Waller  U 
CaUca-AadcTSon      Vaivc      Sf 

Co. 
IjuMda   Mfg.   Co. 
iSSijtm  ft  Co..  Jaa. 
Ohia  Kloaer  Co. 
Rciiaacc  Cause  Colamn  Co. 
Wr«ta  U^  Co. 
Trtmatlacs,   Knglao  i 

BoUer 
rvmtU  Co.,  Wm. 
Tablac 

IVerlcsa   Robber    Mff.    Co. 
Quaker  Cty  Rubber  C& 
Ualoaa 

AlbaoT  Steam  Trap  Co, 
fowii  ft  Co.,  W 

ValTca 

Albany  Steam  Trap  Co. 

Crane  Co. 

Foster   Kngineering  Co. 

Cdden-Andci 

Ca 

Lubron   Mfg.  Co. 
Lunkenhciiiier  Co. 
Pittsburg  Cage  ft  Supplf  Co. 
Po«ell  I  Co.,  Wm. 
Willams  Valve  Co,  D.  T. 
Valves,  Biowoff 
Lagonda   Mfg.   Co. 
Liberty  Mfg.  Co- 
I'ltuburx  Gage  ft  Supply  Co. 
Po«ell  Co.,  Wm. 
Valves,  Gate 
Coldeo-Anderson      Valve     S| 

Lunkenheimer    Co 
Valves,  Non-retara 
Golden-Anderiun      Val«c      Sf 

Co. 
Valves,  Pnmp 
Lubron   Mfg    Co. 
Peerles*   Robl*T    Mfg.    Ca. 
Pennsylvania    Rubber    Co, 
Quaker  City  Rubl<r  Co. 
Valves,  Rednolac 
Foster    Engineering   Co. 
Coltlcn-Anderson      Valve 

Co. 
Valves,  Tuyere 
Lunkenbcimer  Co. 
Varnish 

Dixon   Crucible  Co..  Joa. 
Watches 

Engineers'   Review   Co, 
Water  Coloauu 
Colden-Andersoo      Valrrs 

Co. 
Lunkenheimer   Co. 
Pittsburg   Cage   ft   Supply  Ca 
Reliance   Gauge   Column   Co. 
Wright  Mfg.   Co. 
Water  PnrlfylnE  and 

Softening   Systems 
Flower   Filter  Co.,  Wslier  L 
Harrison  Safely   lluiler  Wnci 
Water  Testing  Appart 
Lord   Co.,  Ceo.   W. 
Whistles.  Steal 
Lunkenheimer   Co. 
Powell  Co.,   Wm. 
Williams   \  alvc  Co., 
Wire  Pointers 
Dates  Machine  Co. 
WorkluR  Heada 
Myers   ft   Rro.,   F.    E. 
Wrenches 
Trimoot  U(c  COk 


D.  r. 


tf  you  want  th»  Best  G«f 

y^  ^^         I  ^f  ^  Sitam  and   Watmr 

trOUla  S  PACKING 


In  ordering:  irlve  exact  diAmetcT  of  Stuffing 
Box  and  Piston  Rod  or  Valve  Stem. 

Sre  that  our  name  and  trade  mark  ia  on 
every  package. 


itered  Trade  Mark 

ild  Packing  Co. 

pKiR  Cbifkah,  Treaa, 
Cwnbridgc  MASS. 


King  Packlns, 


Thereis 
/onh 


I '  Noiseless  Running. ' ' 

Icago  R.a'whide 
lOears  and  Pinions 


Original  Rawhide. ' ' 


vlABBS 


R.a'w^Hide 

Hydratxlic 
Packing 

It  U  antl-frictiooal  and  the  most 
durable  on  the  market. 

The  Chicago  Hawhtde  Mfg.  Co. 
>D>CATAt.oco»  71  Ohio  Street.  Chicago,  III. 


lit  a  TWIN  STRAINER 
311  your  Suction  Line 


and  save  a  lot  of 
trouble  and  ex- 
pense. It  catches 
the  leaves,  grass, 
fish  and  other  for- 
eign matter  in  the 
water  and  can  be 
cleaned  underpres- 
sure without  stop- 
ping the  water  sup- 
ply—reasonable first 
cost  and  lasts  a  life- 
time. 


We  alio  manufacture  the  Liberty  Turbine  Cleaner  (or 
r  lube  boilen,  and  the  Faber  Blow>Off  Valve  (or  any 
o(  boilers. 
r  GET  OUR  CATALOG. 

|berty  Mainufacturing  Company 

4709  Susquehanna  Street 
PITTSBURG.  PA. 


way  to 
do,  if  the 

packing    you 
use   doesn't  work 
right.    Discard  it;  for 
packing    will   either    work 
properly  or  itwon't. 


Crandall  Pachin^ 

used  right,  J.  e.  select  the  kind  best  adapted  to  the 
purpose,  and  if  handled  with  ordinary  mechanical 
skill,  there  is  no  doubt  as  to  its  meeting  requirements. 
Ita  form,  materials  and  method  of  manafactnre  are 
governed  wholly  by  this  object. 


If  your  packing 
is  Hot  np  to  the 
mark;  if  it  devel- 
ops a  tendency  to 
harden  In  the 
stuffing  Ixxz,  to 
char  or  bum,  score 
rods  or  wears  out 
too  qidckly 

TRY 

CRANDALL 
PACKING 


Style  No.  65 

For  cold  water  pumpa 
aiid  plungers. 


Let  OS  know  what  yon  want  pecking  to  do  end  we 
will  send  something  that  will  produce  reaolts  every 
tittle.  Our  new  catalog,  fully  illustrated,  will  snggeat 
the  better  packing  for  your  use — shall  we  send  one? 

Crandall  PacKing'  Co., 

PALMYRj\.  N.  Y. 
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P.  P.  P.  Means 

COMFORT 


to   the 


End 


ineer. 


How  many  Sundays  and   evenings   do  you 
give  to  the  hot  disagreeable  job  of  packing  the 
engine,  that  otherwise  might  be  spent  cooling  off 
and  resting  in  your  home?    It  is  the  old  style, 
friction   producing   packing    that    causes    tlie 
trouble.     It  wears  out  quickly.     It   gets  haid, 
making  it  difficult  to   take  out   of  the  stuffing 
box,  and  causes  no  end   of  worry  and  work. 
Cut  ihese  troubles  out.     Buy   a  box   of  COM- 
FORT—another  name  for  P.  P.  P. 
The  secret  of  P.  P.   P.'s  success  is  in   the  sliding 
wedge.     This  reduces  friction   to   the  minimum    because 
there  is  no   pressure  ou   the  rod  when   there  is   no  steam 
pressure  on  the  packing — and  there  is  only  just  enough  pres- 
sure on  the  rod  to  make  the  packing  tight.     The  result  is  that 


P.    P.    P. 


lasts  ten  times  as  long  as  the  ordinary  packing.     Pack  your   engine   once  or   possibly   twice 
year  with  P.  P.  P.  instead  of  every  two  weeks  with  the  ordinary  packing. 


P.  P.  P.  is  easy  to  u.se.     When  once  placed  in  the  stuffing  box,    it  stays  there   until 
entirely   worn   away.     You  don't   have   to   take  it   out — just   add  a   new  ring   when 
needed  and  screw  up  the  gland  nuts  with  your  fingers. 


Tear  oflf  the  coupon  before  you  turn  the  page. 
Mail  it  to  us  today  and  we  will  send  you  an 
interesting  and    valuable    booklet   about 


P.  P.  P. 


.♦•  Qn»k«r 

..•  Rubber  Co. 
y'PbiUdelphb. 

♦•    Ccnllemra:    ^ 
.•*    me  your    baAknr.  ■ 

,♦*  .\'ame  . 


,•♦  SI.  omJ  Ao.. 
'  O/y 


SlaU- 


OccupaltoH  . 
'^  Emftrrytdby 

SSO.  BBV. 


IQOS 
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'The  Best  Metallic  Packing 
^r  Invented." 


That  is  what  wc  say  and  what  en- 
gineers all  over  the  country  jure  say- 
ing about 

)ODYEAR  -  AKRON 
tallic 
CKING 


applied  to  any  rod 
stem  without  trouble 
I  of  time. 

robably    the   simplest 
on  the  market  and 
who   use   it   and 
[say  it  is  the  best, 
at  you  to  try  it. 

guaranteed  for 
^n  Rods,  Valve 
IS,  Pumps,  Etc. 

Tiy 

^rlasting 
Sheet 

high  pressure,  and 


> 
a- 

"IgjPUr? 

Tip-Top  (red) 


for  regular  use. 


)K  FOR 
THIS 
)E^MARK. 


for  Special  List  of  Premiums. 


locxjy ear  Tire  &  Rubber  Co. 

AKRON.  OHIO. 

Si..  Chicago,  III. 
«  47th  St..  New  York  City. 
■rrimac  St.,  Bostoa,  Mass. 

Ilioaal  Steam  Specialty  Co.,  325  Frisco  BIdg.,  St.  Louit,  Mo. 
1^.  Bunowi,  220  Sixteenth  St.,  Denver,  Colo. 
an.  JeSenon  Ave.,  Detroit,  Mich. 


pUT  your  foot  down  on  all  rod  packing 
in  which  rubber  comes  in  contact 
with  the  rod.  Such  a  packing  is  rad- 
ically wrong  in  principle,  faulty  in  make 
up,  in  fact  it  is  wrong  altogether. 

One  of  the  most  important  functions 
of  packing  is  to  reduce  friction.  Rubber, 
as  the  many  purposes  for  which  it  is 
used  attests,  increases  friction.  If  brought 
in  direct  contact  with  a  moving  rod,  its 
effect  is  shown  in  increased  friction  and 
consequent  lost  power,  increased  con- 
sumption of  fuel  and  higher  power  cost. 
We  have  carefully  kept  these  points 
in  view  in   making  up 

JBUREKA  PACKING 

No  matter  how  you  cut  Eureka  Packing — 
the  Genuine  Eureka — the  rubber  will 
never  come  in  contact  with  the  rod.  It  is 
completely  protected  by  the  braided  long 
fibre  flax  covering,  which  takes  up  all  the 
wear.  The  protected  flax  is  thoroughly 
impregnated  with  a  high  grade  lubricant, 
which  further  reduces  friction,  as  well  as 
wear,  to  the  lowest  notch. 

Ask  your  dealer  for  EUREKA— 
which  costs  one-half  less  than  the  next 
best  soft  packing,  and  be  sure  you  get  the 
genuine  Eureka — you  will  thus  avoid 
packing  troubles. 

Jas.  L  Robertson  &  Sons 

402  Fulton  St.         NE'W  YORK 
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OUBLE  OERyiCEliCKING 

It  lasts  twice  as  long  as  the  common  kind. 
PROVE  IT THAT'5  E,ASY 

■  ^  W^   H^^  ■^^       To  tray  engineer  writing  lu  under  whaj  prenure  he  u    workmg,    and    for    what  purpose    he    Dcedi    a    BETTER 
14      W^    W^       W^  packing  (walier,  iteam,  air,  ammonia,  etc.,)  alio  give  the  depth  of  itufBng  box    ana    lize    of    packiao;     our    Padv 

^^      ^^  ^  Superintendent,  who  u  a  practical  engineer,  will  explain  in  a  perxinal  Idler  just  what  ityie  of  packing    will    ajve  Na 

brstnmilu  and  how  you  are  throwing  money  away  to  buy  packing  which  is  not  suited  for  the  work  it  A<u  0 
do.      Al  (he  same  time  we  will  tend  you  a  colored  piclure,  (veiy  pretty  and  taken  from  file)  called  "[Rouble  Service:  "       The  ban  (U  tte  ll*  I 
«  weU  a>  our  packing.     SUCCESSFUL  EVERYWHEf^.     Write  us  TODAY  and  get  suited.  ' 

EverytHing  in  Packing  that  Anybody  Wants. 


Double        §  e  r  V  i  c  e 


D. 


S. 


Best  known  as  The  Best 

Because  IT  IS  The  Best 

Wins  by  Sheer  Merit 


packing' 

1 


Paterson  Co. 


PHILADELPHIA,  PA..  U.  S.  A. 


^ 


^ 


CENTURY 

The  Original  White  Packing. 

FOR    SALE    BY    LEADING    SUPPLY    HOUSES. 


MOUND     PACKING     TOOLS 


dh— 


-=^ 


-e 


Will  Koin  any  val«.  rod  puraporeneine 

MufTinar  box,    WUl   withstand    rouvbest 

usage. 

I  aetof  4  Locking  TooI»....41 .50 

1  Kt  of  6  Packing  Tools 2  25 

1  Mtof  S  Cold  Cbisria 2.00 

Mail  orders  promptly  attended  to.     Get 

our  tx)ok  Engineer*' Chunu. 


MOUND  TOOL  &  SCRAPER  CO..  710.712  Noward  St.  JT.  LOUIS.  MO 


FREE 


AN  INDICATOR 

or  your  choice  of  500  other  artjclea  of  uie  to 
fupchntendcnts.  engueers,  etc. 

Scad  lot  free  premium  list.     Use  blank  below. 

FRANCE  PACKING  CO..  Inc. 

Slate  Sireel,  Tacony,   Philadelphia.  Pa. 
Hanafacturers  of 

MelaUlc.  Sheet  and  Ftbrons  Packings. 


France  Packing  Co. 

Gentlemen:     Pleaie  aeod    me 
Engineers'  Review. 

Name        „, 

Address   . 

Employed  by 


Date 

premium 


list    advertised 


the 


Repairs  for  Pipe  Leal(s— ciiiaax  steani  joim  i 

AUdc  of     _  Hi 


BRASS 
for  all 
SIZES 

of  Pipe 


J 


A  PERMANENT  REPAIR    FOR   PIPE   JOINTS 

MODEL  FLANGE  CLAMP. 


Made  for 
All  SIzu 
of 

Flangej. 


EMERGENCY  PIPE  CLAMP. 


Send  for  our  1905 
Catalog.  Stiowing 
Our  Line  of  Mon.     ( Q  ^- 
ty-Savcrs. 


To    Repair  i|ll| 
•ttd    Rust  I 
on  Ptpo, 


JAMES  McCREA  &  CO.,  Mfrs..  70  W.  Washington  St..  Ctiicnil 
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R  OFFERS 


We  win  send  an  Indicator  or 
ReduclncWheel.orboth,  «ut>- 
ject  to  examination  at  express 
oflice.  to  be  relumed  at  our 
lot  found  to  be  6nt  claw  in  evrry  detail,  or  wr  will  send  one  of 
Sucker  Tube  Cleaners,  subject  to  trial  and  approval,  to  b« 
not  satisfactory, 

SOOT  SUCKER  draws  the  soot  from  the 
^8  without  admitting;  steam  into  them. 


Bachelder  Indi- 
cator with  Ideal 
Wheel  attached 


^lete.  Convenient  »nd  reHablc:  ir«dy  for  varioun  preb&-  ■ 
ires  wiibont  change  of  sphny: ;  guAranLced  currccL 


pel  Damper  Res:ulator.  Automatic  Oil  Cups. 

Grate  Bars,  all  kinds. 
BdOU  Separators.  Furnace  Blowers. 

^^^b  Send/or  our  Catalogue. 

TOHN  S.  BUSHNELL  &  CO. 

Irty  Street.  NEW  YORK. 


the  POWELL  Habit 

tX  habit  is  quality  and  satisfactory  prices. 

Well  "  Signal "  Sight  Feed  Oiler 

jtbe  drops  of  oil  to  (he 
Irith  the  regularity  of  clock 
fhere  is  no  guessing,  no 
llty.  Yott  fill  the  cup  with 
{gb  hole  in  the  top  plate, 
\  covered  by  snap  lever 
|d  can  be  swung  aside 
I  the  right  or  kft.  Regu- 
'  drops  by  knurled  screw 
„"  fasten  it  firmly  with 
jamb  nut  "O"  and  the 
lone.  Could  anything  be 
iple  and  convenient? 


.  want  to  stop  the  feed 
>  signal  lever  "c"  to  a 
ll  position  as  shown  by 
lies,  to  start  the  fee<l  raise 
r  to  an  upright  position  ; 
tilt  it  to  an  angle  of  45 


iMLit 


This    Cap 


is    Waiting 
For  You 

Only    Qualify    First 


A  Robertson-Thomp- 
son Indicator 


Robertson-Thompson 
Indicator. 


will  enable  you  to  wear  it  lately  and 
creditably.    No  engineer  to-day  could 
attain  the  position    of  diief,  without 
the  aid  o(  an  indicator.     More  know- 
ledge   means    more  pay  and  a  chief  must  know  what  is  going  on 
in  Ku    engine,    to   ensure    economical    operation,    to  prove  hu  etfi- 
ciencyand  increase  his  value  as  an  engineer. 

There  is  no  olhet  device  of  such  practical  value  in  proportion 
to  its  relation  to  an  engineers  advancement 

We  make  and  «II  the    ROBERTSON-THOMPSON     IN- 
DICATORS— the  best  made,  on  easy  terms  to  engiaeett. 


A  Victor  Reducing 
Wheel 

No  need  to  stop  the  engine  to  attach  it. 
We  get  away  from  all  lost  motion,  and  we 
can  abaolutely  guarantee  ao  exact  card 
every  time. 


Victor  Reducing  Wheel 


le  William  Powell  Co. 


INATI. 

Mention  Snuineeni'  Review, 


OHIO. 


Willis  Planimeters 

Nine  rimes  in  ten 
the  engineer  who 
attempts  to  figure 
out  the  mean  cHec- 
tive  pressure  will 
make  an  error,  or 
at  least,  lose  time. 
There  are  no  abs- 
truse calculations 
with  a  Willis 
Planimeter.  It  re- 
duces every  possi- 
bilily  of  error.  Tells 

exactly  what  you  want  to  know,  and  costs  but  hide. 

We  makis  other  specialties,  leaders    in    their    class.      Suppose 

you  ask  us  about  them,  Spencer    Damper    Regulators,  f-Iine  tlimi- 

oators.  Feed  Water  I-leateri,  Exhaust  Heads,  etc. 

J  AS.  L.  ROBERTSON  &  SONS. 

403  Fulton  St..  NKWr  YORK. 


The  Willli  Planimeter. 


Some  Facts  about  Detroit  Lubricaton 

There  are  800,000  of  them  iu  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They  are   used  by   fully   nine-tenths   of  the  prominent  American  Eaj 
builders 

Jt  requires  merit  to  establish  such  a  record. 

Catalogue  on  application, 

Detroit  Lubricator  Company, 

BETRPir,         j^        MICH. 


HAWKINS' 


^\Q  READERS  OF  ENOINEERS*  REView- 


This  library  ii  intcn*leil  for  Engineer*  and  avsislants   who    may    desire    to    obtain  ; 
knowledge  *»f  the  princiclcj*  and  practice*  of  modern   Steam   KriKincermg  and    Eteclr 
works  arc  now  accepted  as  standard  and  are  the  most  helpful  books   puDlUhcd  _.    _^ 

helps  for  bu.sy  men.     Convenient  in  siie  and  fully  illustrated,  handsf^mely  hound  and' srErl 
on  one  dollar  monthly  payment*  li*  resQonsible  parlie*. 

Some  uf  the  subjects  treated  are  explanations   and   the  mathematics  of  engincermc  \ 
amples.  raeasurslion,  algebra,  firing  of  boilers,  boiler    repairs,    pump    management,    stcsm   I 
plumbing,   itcam    engine  running,  and  construction,    valve    setting,    taking    indicator    ca^ 
gineers'  examination*    (with   oucitinni  and  answers),    dynamo    and    motor    manigemrtil, 
•ilrucli'insi   fur   upcrating  au  electrical  plant,   and   instruction  in  self  help  mechanical    dran 

SI  MONTMLY  PAYMENTS" 


TIjc  hooks  are  sold  on  easy  [»ayments;  the  set,  seven  volumes,   price  $12.00,    will   be 
prr^s  i-rt-pa^id,  to  any  address  on  receipt  of  $1.00.  and  agreement  to  pay   balance   in 
staliiuMils  K'i  il.f»0.    Each  \olume  incomplete  in  it*elf:  one.   two.  three,    fnur   i-r    five   boi 
t-tiici   will  be  sent  on  the  same  easy   terms,   that  \s.  one  dollar  wilh  order  and   r- 
(nircliafic  money  $1.00  monthly.     Complete  description  of  books  ieiit   free  un   re-. 
^^^^— ^^^CUT  OUT  AND  MAIL  TODAY 


(c,)/  accept  your  offer  lo  fuppty  me  with  HAWKINS'  ESCJNnBHS*  UBnAHY  (»et 
umex)  fur  $ij.  Enclosed  find  $i  as  part  payment;  the  balance  I  promise  to  rem%»  in  $f.^^ 
iiistailments. 


You  are  at  liberty  to  consult  the  person  named 
hehw  as  to  my  reputation  for  Iteeping  busi- 
ness promises. 

h'ame .>• 

A-idress 


Name 

Occnpation, 


■hiirers. 


Send  Postal  for  llngineers'  Catalog.        THEO.  AUDEL  &  COMPANY,  PUBLISHERS. 


63  Fifth  Avenue,  Nei 


t 


The  principle  on  which  a  force  feed  or  In  fact  any 
any  kind  of  a  lubricator  works  has  a  lot  to  do 
with  its  efficiency.     Are  you  familiar  with  the 

STERLING 
Force  Feed 
Lubricator? 

Do  you  know  all  about 
ihe  arrangement  of  the 
Driving:  Wheel  and  the 
Driviag  Lever? 
Do  you  know  of  the  band 
attachment  tliat  does 
away  with  a  separate 
hand  oU  pump?  There 
are  a  lot  of  points  about 
it  that  you  ought  to  know. 
Find  out  by  getting  our 
catalog. 

Sterling 
Lubricator  Co. 

5  Frank  Street. 

ROCHESTER,    N.  Y. 


Chicago  Injectoi 


3TEAKT 


Start  low  at  from  1 
20  lbs.  and  work  U| 
150  to  160  lbs.  St 
pressure;  grade  50 
cent;  lift  20  to  25 
with  60  to  90  lbs.  st 
pressure  and  work 
to  125  degree  feed  w! 
The  Chicago  is 
ideal  boiler  feeder 
no  boiler  is 
without  it. 


co^ 


Catalogue  describing   our   full   line   of 
jectors  and  lubricators  upon  application.  ^| 

The  Ohio  Injector  Co. 


Main  St. 


Wads  worth.  Oli 


:a 


SEND  US  INFORMATION  of  any  peculiar  or  ex- 
traordinary  conditions  under  vvhich  your  injector  is  to 
be  used,  and  we  will  furnish  a  SPECIAL  perfectly 
adapted  to  the  work — and  deliver  it  quickly. 

We  supply  Special  Inje«Sor»  to  ««art  with  no  lift,  ai  low  a<  FIVE 
POUNDS,  or  .pecial  HIGH  STEAM  Injeaon  lo  work  up  lo 
300  pounds  or  more. 

THE  U.  S.  AUTOMATIC  INJECTOR  is  the  nmnlest.  moit 

reliable,  moil  eflicienl  and  durable  inje<^or  on  tlie  maiket.  Beit 
for  all  boilers  aud  all  conditions.  Recommended  by  the  U.  S. 
Government  and  endorsed  by  over  200,000  pra<3ical    engineers. 

ENGINEER'S  RED  BOOK  FREE.  Wrile  fora  copy  of  the 
"Eugineer's  Red  liook."  Answcrsover  !iOO questions  on  points 
interesline  to  every  engineer.  Sent  PKKK  on  request.  Let  us 
•end  it  to  you.  Ask  for  CaUloe  of  ejectors,  cieue  cups,  oil 
cupa.  jet  pumps,  fine  plufs.  etc. 

American  Injector  Co. 

DETROIT.  U.  S.  A. 


WILLIAMS 

Double  Disc 

Gate 
Valves 

Embody  new  features 
found  only  in  this 
valve. 

The  method  of  con- 
struction distributes 
the  pressure  between 
Uie  discs  and  seats 
uniformly  and  pre- 
vents undue  friction 
and  wear  at  any  par- 
ticular point. 

Write  us  for  complete 
description  of  these 
valves. 

Catalog  and  prices 
sent  upon  request. 

Si  D.  T.  WILLIAMS  VALVE  CO. 

CINCINNATI.  O. 


If  you  want  to  know  the  advantages 
of  force  feed  lubrication,  ask  us  for  our 
book  on  the  subject. 

Tells  everything — all  the  whys  and 
wherefores — above  all  it  shows  how  the 

New  Improved  Rochester 
Automatic  Lubricators 

are  applied  to  different  types  of  engines, 
and  gives  positive  information  concern- 
ing perfect  engine  lubrication  by  the 
use  of  them. 

Before  you  buy  a  force  feed  lubri-. 
cator,  investigate 

A  New  Improved  Rochester 
Automatic  Lubricator 

We  are  perfectly  willing  to  send 
one  with  all  necessary  connections  on 

30  DAYS'  TRIAL 

At  least,  wtite  far  book. 


GREENE,  TWEED  S  CO. 

17  Murray  Street, 
NEW  YORK. 


Lunkenheimer  Regrinding  Valves 


Standard  Among  Steam  Users 
for  Half  a  Century. 

NO  EXTRA  PARTS  REQUIRED  TO  REPAIR  THEM  WHEN  WORN 

A  few  minutes  spent  in  regrinding  and 
they  are  as  good  as  new. 

IF  VOUR  LOCAL  DEALCR  CANNOT  FURNISH  THEM.  NOTIFY  US. 

The  Lunkenheimer  Company 

Largest   Manufacturers  of  High  Grade  Elngin- 
eering  Specialties    in    the   World. 


BRANCHES  J  ^^"^  ^'^^^  ^  C««l««fc  St 
BRANLMtb  J  LONDON.  S.  E..  35  Cmu  " 


GENERAL  OFOCES  AND  WORKS 

ClNaNNATl.  OHIO.  U.  S.  A. 


We  manufacture  a  complete  line  of  Iron  and  Bran  Globe  and  Gate  Valvei,  Injecton,  HjrdinMabc 
and  Mechanical  Lubricators,  Pop  Safety,  ReYid  and  Blow-off  Valve*.  Oil  and  Cr^ae  Gb^  I 
Cocki,  Eiectort,  WhiitJe*  and  Whijtle  Valve*,  Water  Columni  and  Gauget,  Fitting  Elc    ,  ^^ 
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I  Are  You  Getting  as  Much  Out  of  Your  F 

as  You  Should  ? 


A  feed  water  heater  will  put  the  water  into  y( 
boilers  at  boiling  point,  thus  reducing  the  amount  of  f 
used.     A  good  heater  should  pay  for  itself  in  a  short  tii 

THE  OTIS  TUBULAR  FEED  WATl 
HEATER  AND  PURIFIER.    ^ 

Is  guaranteed  to  heat  the  feed  water  to  the  boiling  pc 
(210°  or  212°)  with  the  exhaust  steam  without  cans 
back  pressure.  It  will  also  extract  the  oil  from  the 
haust  so  that  the  exhaust  steam  can  afterward  be  used 
heating  purposes  and  the  water  of  condensation  from  ' 
heating  system  be  returned  to  the  boilers  free  from  oil. 

TRY  TH  IS  H  EATER.  If  it  fails  to  give  satisfart 
in  every  respect  it  may  be  returned  and  we  will  pay  freij 
and  cartage  both  ways  and  all  costs  of  installation. 


A  Special  Feature  of  Our  Pump 

While  these  pumps  are  of  the  double  plunger  ty| 
2^  they  can  be  run  as  double  pumps  or  as  two  distinct  sinj 
^    pumps. 


THEY 
ARE 


Tk*  SUndard  Otif  Tubular  Haalar. 


The  pump  with  the  fewest  working 
parts  is  the  less  liable  to  get  out  of 
order.  For  that  reason  we  have  de- 
signed our  pumps  along  the  line  of 
simplicity. 

Pump  and  Heater  Catalogs   with 
prices  gladly  furnished. 

THE  STEWART  HEATER  CO., 

^60  Norfolk  Ave.  BUFFALO,  N.Y. 


Ha.  3  Double  Pluncer  Pninp, 
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THE  NATIONAL  FEED  WATER  HEATER 

2,000,000  Horse  Power  in  Daily  Use. 

rrbe  principal  characteristics  of  these  heaters  are  SIMPLICITY,  CHEAPNESS,  RELIABILITY  and 
EFFECTIVENESS  and  full  amount  of  heating  surface  in  every  heater. 

Supplies  Water  lo  the  Boiler  at  212"  F. 

W*  manufacture  the  Original  and  Only  Oenuine  Flrst'Class  Coil  Feed  Water  Heaters. 

Made  and  sold  ouly  by 

THE  NATIONAL  PIPE  BENDING  CO. 

175  Lloyd  St.,  NEW  HAVEN,  CONN. 


We  alsomanufacttiTT  alt  kinds  of 
COILS  IN  IKON.  BRA^S  ANUCOl'l'EK  PIPE 


Catalogue  and  Prices  on  application. 


The  Nalional 


SEND   FOH  CATALOGUE   OF 

INDICATORS.  REDUCING  WHEELS, 

PLANIMETERS.  SEPARATORS, 

ETC..    ETC.,    TO 

Lippincott  steam  Specialty  &  Supply  Co., 

NEWARK,    N.    J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  oar  conrse  of  Indicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  If  vou  are  an  engineer  desirous  of 
learning  indicator  work  '"to  a  finish,"  and  wish  to  get  a 
fine  Indicator  oatfit  to  practice  with,  you  should  read 
our  ad  in  the 'Engineers'  Review  for  March,  and  then 
write  for  further   particulars,    which  are  free.     Address 

A.      C.      LIPPINCOTT 

GENERAL  MANAGER  OF 

INDICATOR   INSTRUCTION  CO. 

93  GREEN  ST.,  NEWARK,  N,  J. 


You  Can  Serve  Your  Employer  and  Yourself  Best 

BY  USING 

CANTON    PUMPS 

They  save  your  employer  money  at  the  start  and  keep  it  up  by  the  economical  use  of  steam 
and  lack  of  repair  bills.     They  save  you  trouble,  work  and  worry. 


The  New  Canton  Duplex  Boiler  Feed  Pump  Deserves  Your  Attention 


SEND  FOR  OUR  CATALOG.     IT  IS  HANDSOME  AND  USEFUL. 


We  have  a  special  proposition  that  will  interest  every  engineer  who  has  any  spare  time.     Other 
engineers  are  profiting  by  it.     Why  don't  you  ?     Write  for  full  particulars. 


THE  CANTON  PUMP  CO. 


Menbaa  ifae  Engiaeen*  Review  when  vrritinB 


CANTON,    OHIO. 
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MONITOR   DUPLEX 

STEAM   PUMPS 

Require  less  attention,  fewer  repairs  and  give  better  satisfac- 
tion than  any  other  pump  ou  the  market  on  account  of  their 

Simplicity,  Durability  and  R^eliability 


IHK  MONITmh  iMrl,h.\  iiuil.l.K  ir,i-.UKR 


Capucitr 

l/CDgth 

of  steam 

of  Water 

of 

Boiler 

G«ll0I>4 

Cylindeni 

Pistons 

stroke 

Bocae 

per  MiDutt 
Ma&imam 

3 

2 

3 

100 
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*}i 

2H 

4 

200 

40 

S'X 

iH 

5 

350 

70 

6 

4 

6 

500 

lOO 

7 

4 

8 

600 

125 

7 

4>i 

8 

750 

16<) 

8 

4>i 

10 

900 

175 

8 

5 

10 

1000 

215 

10 

5 

10 

1000 

215 

10 

6 

10 

15(»0 

325 

For  hot  water  boiler  feeding  under  high  pressure,  the 
MONITOR  DUPLEX  OUTSIDE  CENTER  PACKED 
PUMP,  illustrated  below,  is  especially  desirable. 

All  water  valves  are  located  above  the  cylinders,  so  that 
vapors  due  to  hot  water  do  not  enter  the  cylinders,  which  in- 
sures quiet  operation.  All  valves  are  accessible  through  hand 
holes  located  on  top 
of  the  valve  cham- 
bers. 

> 

Otir  prices  Mrill  be 
interesting  to  xoti 


THE  MONITOR  ODTSIOB  CENTER  PACKED  PUMP 


I  THE  SNIDER-HUGHES  Company 

1200  SHeridan  Street,  CLE^VCLAND.  OHIO 


Dctober,  1905 
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Save  Your  Steam 


BT  USIXO  A 


nSHER 
GOVERNOR 

on  yourSteam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated. 
If  you  want  to  know  more 
about  them  write. 


For  low  pnflinre  or  vacvam  hcatlatf 
lue* 

FOSTER  "CUSS  Q" 
REGULATOR  VALVE 

works  w«ll  at  low  prcstiure  or  vmc. 
uom.  ParU  arc  aimple.  amply  pro- 
tected and  pressure  can  be  absolutely 


Class  QH. 


RKUlated. 

THE  FOSTER  "CLASS  QH"  VALVE 

la  especially  designed  as  a  vacuum  valve,  besides  btine  a  perfect 
tow  pressure  reinilatnr.  Can  be  used  with  outlet  pit>e  larEer  than 
the  valve,    Seud  for  a  Foster  CataloK. 

FOSTER  ENGINEERING  CO.. 

NEWABK.  N.  J. 


The  Fisher  Governor  Go. 

1303  M »laa  St.,  IXTaM 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  you 
saw  it  in  the  En- 
gineers' Review. 


Myers  IZ^%^ 

land  BULLDOZER  POW, 
ER  WORKING   HEADS 
(are  built   especially    for 
deep  well  work. 
"     Constructed  ao 
to  embody  great 
Ltftinff   Power    with 
SttcQKth   and   Cap» 
city.    For  further  In- 
formation 


SEND 

FOR 

CATA- 

LoauB. 


F.E.MY!RS&BRO.,*»^hS*o':°' 


Save  Coal.     Watch  Your  Ash  Pile 


The 


in  Rocking'  Grate 


rVOElS  not  allow  any  fine  coal 
to  go  into  the  ashpit.  I» 
bums  it  all.  Will  pay  for  it- 
self several  times  over  each  sea- 
son in  the  saving  of  fuel.  Put 
in  a  trial  set  now.  Burns 
any  coal  and  is  especially 
adapted  for  the  cheap>er  grades, 
such  as  slack  and  screenings. 
No  change  required  in  your  ftii 
iuu:e.  Anyone  can  set  it  in  place. 

USBO  AHD  BUOOkasD  BV 

Crane  Co Ctaicago 

Mccormick  Harv.  Mach.  Co...       _" 

American  Can  Co . 

Am.  Siecl  &  Wire  Co Joliel.  111. 

Armour  &  Co.,  ElevatoiS- Chicago 

Atlas  Brewing  Co 

Albert  Schwill  &  Co 

St.  Charles  E.L.  Plant.  St  Charles.  III. 
Harlem  Elec.  I.ighl  Plant.  Harlem. HI. 
Alabama  S  &W. Co. .Birmingham,  Ala. 

Kokomo  S.  &  W.  Co Kokomo.  Jivd. 

Dodge  Mfg.  Co Misbaw.h::.  Ind. 

Berifhoir  Brewing  Co.. Ft.  Wayne.  Ind. 
Bedford  E  L  &  How.Co  Bedfor<l,  Iowa 
RockRapidsK  L.PIaniRo  kRapid«,Ia. 
Sleepy  Eye  Mil'g  Co.Sleepy  Eye.  Minn 


83  Van  Buren  Street,  CHICAGO 
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BOILER  EQUIPMENT 


Is  the  first  feature  to 
consider  in  an  econom- 
ically aud  well  cou- 
dvtc'led  plant.  WcbniUl 

Cabali  Boiler  Plants 

which  will  give  the 
hivhcst  efficiency  t»oth 
in  fuel  aud  in  lahur 
savins  and  will  be  Mb- 
solulely  finiokctess.  All 
of  these  boilers  arc 
equipped  with  the  fam- 
ous 
Cahall  Chain 

Grale  Stoker 


TtieAultman 


.,Mansfiel(l,Q. 


Holyokc  Steam  Boiler  Works 


MANUFACTURERS  OP 


I 


BOILERS 

Horizontal  Tubular,  Manning  Vertical,  Triple 
Draft  Water  Tube  and    Locomotive   Types 

ALSO  ALL  KINDS  OP 

Plate,  Steel  and  Iron  Work 

SEARS 

PATENT  EXTENSION  FURNACE 

For  burning  uwdust,  wood,  wute  and  bo^rtt 

RoUry  Btochcrs  and    Pulp    Digesters.    Penstocks,    Wheel 

Cases.    Stondpipes,    Forgings,    Castings    Orates.     Bolts, 

Gaskets  and  Boiler  Fittings. 

INSPECTION  AND  REPAIRING  OF  BOILERS 

:  attention  by  cartful,  compcUnt  workmen. 


PARTICULARS  UPON  REQUEST 

T.  H.  SEARS,  Manager 

HoI>'oke,  Mass. 


LAMPREY     PROTECTIVE 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIRS. 

No  banied  out  srcbes  aoA 
cracked  fronu  if  you  use  thu 
device  for  prolectine  toiler 
mouths.  Beside*  prcservioc 
the  brickwork  about  the  fur- 
nace fronts,  it  saves  fuel  and 
allows  th!  uliliutton  of  beat 
otherwii<e  waited. 

SHAMROOK  MILLS. 

Win.HtonSalem.  N'.C,  JaauI/uJ 
The  t,amt>rry  Co. 

I>ear  .Sirs:  We  have  boea 
usinx  for  the  paat  sixty  dayi, 
the  lUmprcy  Protective  Arch 
Plate  which  works  to  oor  en- 
tire saUnfacLoa.  Were  »re  to 
put  in  another  boiler,  wv 
Khould  be  sutetoiue  this  de- 
vice. 

Yours  truly. 

SHAMROCK  MILLS 

THE  UMPREY  CO. 

WlCSTKlBLti.    M  ^SS. 

So.  OFFich.s:  Box  521.  Mari>:: 
U,  Ca.  1U4  Century  Bld(.. 
Atlanta,  Ga. 

Branch  Office:  240  Chestnut 
St.,  Philadelphia,  Pa. 


AQENTS  WANTED  PN  THE  SOUTH  AND  WEST. 


Engines 

STATIONARY,  HOISTING,   PUMPING   AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbus,  Ohio 


Starrett  Speed  Indicator  No.  104 


Price,  Postpaid,  $1.00 


This  Indicator  nay 
be  run  at  hishcst speed 
rcq aired .  wi  t  bout  beat- 
ins.  The  workiof 
partaare  encased.  Irial 
faastwo  rowsof  ficures. 
reading  either  ri^bt  or 
left  as  5haf t  may  rua. 
Steel  pointed  spladle 
with  rubber' tips  for 
both  pointed  and  cen- 
tered  aha/ta.     Tbe  0 
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rhe  BucReye  Engine 

Honzonlal,  Vertical^  Horizontal-Vertical^ 
Simple,  Tandem  and  Cross  Compounds, 
Condensing  and  Non-Condensing,  Low, 
Medium  and  High  Speeds  in  Horse  Pow- 
ers from  20  to  S,000. 


Has  No  Superior  in  Economy, 
Regulation  and  Durability. 


DAPTED  TO  ALL  CLASSES  OF  WORK 


k 


MADE  BY 


J»e  BucReye  Engine  co. 


Salem,  0.,  U.  S.  A. 


^^^atlineuf  modern  eKtsinr  pallerns  m  Ihr  vutid, 
^^fi^ta/ogfe,  a-kuk  cuntaiiii  motf  vatuahlf  t*t- 

any  other  publuhed.   u  /rte. 


e  Russell    Automatic  Engine 


SINGLE 

AND 

FOUR 

VALVE 

TYPES. 


THE  RUSSELL    ENGINE  CO. 


.0ER8 


ADDRESS  DCPARTMENT    "B' 


MASSILLON,  OHIO. 

FOR   CATALOGUE 


COOPER  CORLISS  £NGIN£.S 


If  interested 
write  for  our 
new  Booklet, 
''Corliss 
Engin  e  s" 


6>6e   C.    (Q.    G.    COOPER.    CO.. 

Mt.  Varnon,  OKio. 


AMERICAN  BALL  c°Si„.  ENGINE 

AND  DIRECT  CONNECTED  GENERATOR 

SAVES  25  % 

American  Engines  lead  in  the  markets  of  the  world,  and  the 
Ambrican-Ba.1,1,  Duplex  Compound  Engine  is  at  the  head. 
It  is  a  marvel  of  simplicity;  requires  no  more  floor  space  than 
a  simple  engine,  and  it  SAVES  25  PER  CENT  OF  THE 
FUEL  without  a  condenser. 

We  furnish  Complete  Plants,  consisting  of  Engines,    Gen- 
erators and  Motors — all  of  our  own  manufacture. 

Afnerican  Engine  Co.. ''>^-<''"*v  Bound  Brook,  N.J. 

New  York  Office,  95  Liberty  Street. 
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I  Are  You  Getting  as  Much  Out  of  Your  Fg 

as  You  Should  ? 

A  feed  water  heater  will   put   the   water 
boilers  at  boiling  point,  thus  reducing  the  amount 
used.     A  good  heater  should  pay  for  itself  in  a  short  tin 

THE  OTIS  TUBULAR  FEED  WATE 
HEATER  AND  PURIFIER,   g 

Is  gfuaranteed  to  heat  the  feed  water  to  the  boiling  pa 
(210°  or  212°)  with  the  exhaust  steam  without  caosl 
back  pressure.  It  will  also  extract  the  oil  from  'the 
haust  so  that  the  exhaust  steam  can  afterward  be  used 
heating  purposes  and  the  water  of  condensation  from  I 
heating  system  be  returned  to  the  boilers  free  from  oil. 

TRY  THIS  HEATER.  If  it  fails  to  give  satisfact 
in  every  respect  it  may  be  returned  and  we  will  pay  frei| 
and  cartage  both  ways  and  all  costs  of  installation. 

A  Special  Feature  of  Our  Pump; 

While  these  pumps  are  of  the  double  plunger  t}*! 

,   they  can  be  run  as  double  pumps  or  as  two  distinct  sinj 

pumps. 

THEY 

ARE 

SIMPLE 


Tb«  Standard  Otia  Tubular  Hcatar. 


The  pump  with  the  fewest  working 
parts  is  the  less  liable  to  get  out  of 
order.  For  that  reason  we  have  de- 
signed our  pumps  along  the  line  of 
simplicity. 

Pump  and  Heater  Catalogs  with 
prices  gladly  furnished. 

THE  STEWART  HEATER  CO., 

160  Norfolk  Ave.  BUFFALO.  N.Y. 


No.  3  Double  Pluncrr  Pump, 
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THE  NATIONAL  FEED  WATER  HEATER 


2,000,000  Horse  Power  in  Daily  Use. 

The  principal  characteristics  of  these  heiters  are  SIMPLICITY,  CHEAPNESS.  RELIABILITY  and 
EFFECTIVENESS  and  full  amount  of  heating  surface  in  every  heater. 

Supplies  Water  to  the  Boiler  at  212"  F. 

W*  manufacture  the  Original  and  Only  Qenulne  First-Class  Coll  Feed  Water  Heaters. 

Hftde  and  sold  only  by 

THE  NATIONAL  PIPE  BENDING  CO. 

175  Uoyd  St.,  NEW  HAVEN,  CONN. 

COILS  J^^',1!? "irKi'^s'rN''"o':"'..HR  pihE  Catalogue  and  Prices  on  application 


I  SEND  FOB  CATALOGUE   OF 

INDICATORS.  REDUCING  WHEELS. 
PLANIMETERS,  SEPARATORS. 
ETC..    ETC.,    TO 


Lippincott  Steam  Specialty  &  Supply  Co., 


NEWARK,    N.    J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  If  vou  are  an  engineer  desirous  of 
learning  indicator  work  ''to  a  finish.''  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  read 
our  ad  in  the 'Engineers'  Review  for  March,  and  then 
write  for  further   particulars,    which  are  free.     Address 

A.      C.      LIPPINCOTT 

GENERAL  MANAGER  OF 

INDICATOR   INSTRUCTION  CO. 

03  GREEN   8T.,   NEWARK,   N.  J. 


You  Can  Serve  Your  Employer  and  Yourself  Best 

BY  USING 

CANTON    PUMPS 

They  save  your  employer  money  at  the  start  and  keep  it  up  by  the  economical  use  of  steam 
and  lack  of  repair  bills.     They  save  you  trouble,  work  and  worry. 


The  New  Canton  Duplex  Boiler  Feed  Pump  Deserves  Your  Attention 


SEND  FOR  OUR  CATALOG.  IT  IS  HANDSOME  AND  USEFUL. 


We  have  a  special  proposition  that  will  interest  every  engineer  who  has  any  spare  time.     Other 
engineers  are  profiting  by  it.     Why  don't  you  ?     Write  for  full  particulars. 


THE  CANTON  PUMP  CO. 


MeotiBMltw 


Rrview  when  %vriling 
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MONITOR    DUPLE.: 

STEAM   PUMq 

Require  less  attention,  fewer  repairs  and  give  better  satisfac-         ^^H 
tion  than  any  other  pump  on  the  market  on  account  of  their         ^^H 

iSimplicity,  Durability  and  R^eliability 


THH  MOMI'iiK  111  lM.i:?v  BOILUR  FEKDKR 


Caoocity 

Diameter 
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lienglh 
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of  Steam 

of  Water 
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For  hot  water   boiler   feeding  under   high    pressure, 
MONITOR    DUPLEX    OUTSIDE    CENTER    PACK 
PUMP,  illustrated  below,  is  especially  desirable.  I 

All  water  valves  are  located  above  the  cylinders,  sot 
vapors  due  to  hot  water  do  not  enter  the  cylinders,  which 
sures  quiet  operation.  All  valves  are  accessible  through  hi 
holes  located  on  top 
of  the  valve  cham- 
bers. 

Our  prices  mrill  be 


interesting  to  you. 


THE  MONITOR  OUTSIDB  CENTER  PACKED  PUMP 


The  snider-hughes  Compai 

200  SKeridan  Street,  CL£V£LrAND.  (B 
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Save  Your  Steam 


BT  vsao  A 


FISHER 
GOVERNOR 

on  your  Steam  Pump,  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated. 
If  you  want  to  know  more 
about  them  write. 


The  Fisher  Governor  Go. 

I303  M»ln  St..  W^aat 
M«rsKttIIto'«rn.  Io'vita 


CI«M  'Q' 


For  low  picuuic  or  TacDum  heaUni; 
tue  a 

FOSTER  "CLASS  Q" 
REGUUTOR  VALVE 

worlu  well  at  low  presaure  or  vac. 
uum.  Parts  arc  simple,  amply  pro- 
tected and  preaksure  can  be  absolutely 


■'^\ 


Clmsa'QH* 


reculated. 

THE  FOSTER  "CLASS  QH"  VALyE 

Is  rapecially  drsirard  as  a  vacuum  valve,  besides  bfins  a  perfect 
lowpres'«ure  remilator.  Can  be  used  with  outlet  pipe  lamer  than 
Che  valv-e.    Send  for  a  Poster  Catalou, 

FOSTER  ENGINEERING  CO., 

NEWARK.  N.  J. 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  you 
saw  it  in  the  En- 
gineers' Review. 


MycrslVZVi 


Btn.LDOZKR  POW- 
WORKING  HEADS 
built  especially  for 
deep  well  work. 
Constructed  ao 
as  to  embody  great 
Lifting  Power  with 
Strength  and  Cap» 
city.  For  further  In* 
fonnatlOB 


SEND 
FOR 

CATA« 


LOaUE. 


F.E.  MYERS  &BR0.,*«5;ifo''°' 


I 


Save  Coal.     Watch  Your  Ash  Pile 


The 


Rocking'  Grate 


r\OES  not  allow  any  fine  coal 
to  go  into  the  ashpit.  It 
bums  it  all.  WiO  pay  for  it- 
self several  times  over  each  sea- 
son in  the  saving  of  fueL  Put 
in  a  trial  set  now.  Btirm 
any  coal  and  b  esp>ecially 
adapted  for  the  cheaper  grades, 
such  as  slack  and  screenings. 
No  change  required  in  your  fur 
Dace.  Anyone  can  set  it  in  place. 

USBO  AMD  BUDOBSSD  BY 

Crane  Co _ _. Chicago 

McCorniick  Harv.  Macb.  Co.-        " 

American  Can  Co 

Am.  Steel  &  Wire  Co Joliet,  111. 

Armour  &  Co.,  Klrvalois. Chicago 

Atlas  Brewing  Co .._ 

Albert  Schwill  &  Co 

St.  Charles  B.L.  Plant.  St  Charles.  III. 
Barlem  Hlec.  Light  Plant.  Harlem. III. 
Alabama  8. &\V. Co. .Birmingham,  Ala. 

Kokomo  S.  &  W.  Co Kokomo,  lud. 

Dodge  Mfg,  Co Miahawsh^  Ind. 

BergboS  Brewing  Co_Ft.  Wayne,  Ind, 
Bedford  E  L  &  Pow.Co  Bedford.  Iowa 
RockRapidsK  L.PlanlRo  kRapids.Ia. 
Sleepy  Bye  Mil'g  Co.Sleepy  Bye,  Minn 


pMARTIN  GRATE  CO., 


83  Van  Buren  Street,  CHICAGO 
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BOILER  EQUIPMENT 


Is  the  first  feature  to 
consider  in  an  econom- 
ically and  well  con- 
ducted i>laiiL.  Webuilil 

Cahall  Boiler  Plants 

which  will  sri\x  the 
hi|{hckteflicieiicy  t)oLh 
in  fuel  aud  in  latior 
sarinu  and  will  be  Ab- 
solutely ♦mokeless.  All 
of  ihe&e  boilcra  lire 
equipped  with  the  fam- 
ous 
Cahall  Chain 

Grttle  Stoker 

Seod  for  Catalog. 


Ttie  Aiiltman-Iaylor  Maclilneiy  Co.,  Mansfi8ld,Q. 


LAMPREY     PROTECTIVE 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIRS. 

No  burned  out  arcba  ■Ml 
cracked  fronta  it  you  nae  thu 
device  for  protectioe  txnUr 
inoulhs.  Besides  pnKServint 
Uie  brickworic  about  the  fur- 
nace founts,  it  saves  furl  aad 
allows  tb;  ulilizalkm  of  bc*t 
otberwitie  wasted. 

SHAMROCK  MIU^. 

Winslon-Saltm.  N.C..J311.J.U 
Tbe  Lamprey  Co. 

Dear  Sir*:  We  have  bee« 
U9in<  for  the  past  sixty  dan. 
the  I^aniprey  Protective  Arth 
Plate  which  works  to  our  en- 
tire salisfact.on.  Were  «•«  v> 
put  in  another  boiler,  w- 
should  be  sure  to  tue  this  de- 
vice. 

Yours  truly. 

SHAMROCK  MXIAS. 

THE  LAMPREV  CO. 
WEsmti.ri.  M\s?. 
So.  Opkicks:  Box  i2l.  Manei 
u,  Ga.    1124  Century  VMt.. 
Atlanta,  Ga. 
BRA?*eH  Office:  240Cbcstjiot 
St.,  Philadelphia,  Pa. 


AOENTS  WANTTO  IN  THE  SOUTH  AND  WEST- 


Holyokc  Steam  Boiler  Works 

MANUFACTURERS  OF 

boile:RvS 

Horizontal  Tubular,  Manning  Vertical,  Triple 
Draft  Water  Tube   and    Locomotive    Type* 

ALSO  ALL  KINDS  OF 

PlAte,  Steel  and  Iron  Work 

SEARS 

PATENT  EXTENSION  FURNACE 

For  burning  uwdust,  wood,  waste  and  bogarst 

Rotary  Blochert  and    Pulp    Digeiters,    Penstocks,    Wheel 

Cases.    Standpipes.    Forgings,    Castings,    Grates,     Bolts. 

Gaskets  and  Boiler  Fittings. 

INSPECTION  AND  REPAIRING  OF  BOILERS 

given  prompt  attention  by  careful,  competent  workmen. 

PARTICULARS  UPON  REQUEST 

T.  H.  SEARS,  Manager 

HolyoKe,   Mass. 


Columbus 

Gasoline 

Engines 

STATIONARY,  HOISTING,    PUMPING   AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbas,  Ohio 


Starrett  Speed  Indicator  No.  104 


Price,  Postpaid,  $1.00 

This  Indicator  mar 
be  run  at  bl8faestspre<t 
>  requiird.  without  beal- 
isg.  Tbe  ivorktnl 
parttare encased,  VUt 
has  two  ro  ws  of  fic^m, 
readinc  either  rich!  or 
left  as  aliaft  may  ranj 
Steel  pointed  spiadle 
with  rubber' lips  for 
both  pointed  and  cen- 
tered  abafta.      Tbe  0 


n 


I 
mark  mar  be  Instanlly  act  at  the  atartinc  point. 


S«nd  for  free  Catalogue  No.  171  of  Pine  Toota. 
The  L.  S.  Starrett  Co.,  Athol  Maas.,  U.  S.  A. 
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he  BucKeye  Engine  | 


Hotizontal,  Vertical^  Horizontal-Vertical^ 
Simple,  Tandem  and  Cross  Compounds, 
Condensing  and  Non-Condensing,  Low, 
Medium  and  High  Speeds  in  Horse  Pow- 
ers from  20  to  8,000. 


Has  Wo  Saperior  in  Economy, 
egulation  and  Durability. 


lAPTED  TO  ALL  CLASSES  OF  WORK 


^^K  MADE  BY 

le  BucKeye  Engine 

Salem,  0.,  U.  S.  A. 


Co. 


'tstxest  tine  a/  moiUtm  rhxinc  pattet-ni  in  thf  i 
Qmr  tatatoRtte,  whu-k  contami  mt't/  fatuaf'lr  i 
^^ormuUion  concetHing  steam  rxitmcs  IhuH 
^K  BKy  otktr  tuiliiked,    (X  Jiet. 


e  Russell    Automatic  Engine 


SINGLE 

AND 

FOUR 

VALVE 

TYPES. 


THE  RUSSELL    ENGINE  CO. 

DERS  MASSILLON,  OHIO. 

ADDRESS  DEPARTMENT  "B"   FOR  CATALOOUE 


COOPER  COKUISS  ENGINES 

B'lilt  By 


If  interested 
write  for  our 
new  Booklet, 
■'Corliss 
V,ng  i  n  e  s" 


Uhe  C.    (Q.    G.    COOPER.    CO.. 

Mt.  Vernon,  OHio. 


AMERICAN  BALL  c."ZX.  ENGINE 

AND  DIRECT  CONNECTED  GENERATOR 


SAVES  25 


0/ 

/o 


American  Engines  lead  in  the  markets  of  tlie  world,  and  the 
American-Bali,  Duplex  Compound  Engink  is  at  the  head. 
It  is  a  marvel  of  simplicity;  requires  no  more  floor  space  than 
a  simple  engine,  and  it  SAVES  25  PER  CENT  OF  THE 
FUEL  witliout  a  condenser. 

We  furnish  Complete  Plants,  consisting  of  Engines,    Gen- 
erators and  Motors — all  of  our  own  manufacture. 

AmericaR  Engine  Co.. '"R^nunav  Bound  Braok, H.J. 

New  York  OfiSce,  95  Liberty  Street. 
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Curves  of  Econoi 

Test  of  a  10^  and  20x1 4-inch  Reeve*  Vertical  Crou  Coaipound 

made  at  Cornell  University,  Ithaca,  1 905  : — 
EJigine  operating  under  I  50  I.  S.  P.  condensing  into  a  24-ineh  V 
Mechanical  efficiency,  96.5  per  cenL     The  test  shov«  this  engine  to 

MOST  EFFICIENT  AND  ECONOM 
OF  ITS  TYPE 

Steun  and  exhaust  pipca  were  imalL     The  i 
mn  with  but   a  24-mch  vacuuis. 
Reheating,   or  Siejm  jacketing  and 
not  specially  prepafcd  lor  the  teat. 

We  bDlId  ■  complete  line  of  Vard^ 
Cross   Compoandsv   as   ^vcll 
Ucal  and  UorlaoDlal  Sln^« 

Cndlaea* 

CORRESPONDENCE  i 

The  Reeves  Engi 

85  Liberty  St.  New  Y^ 

CHICAGO,  805  ElUworth  BIdg, 

PHILADLLPHIA.  Lind  ntle  BM* 

BIRMINGHAM.  ALA.,  Rust  En 

NEW  ORLEANS,  L*.,  J. 

HOUSTEN,  TEX,,  Ho*«n)  Sn.lth  Co. 

KANSAS  Ciry,  MO.,  Enftiih  Iran  1 

DENVER,  COLO.,  The  Ond«rt 

HAVANA,  CUBA,  J.  M.  Ola 


NEW  DESIGN-STANDARD  HEAVY  DU 

BATES    CORLISS   ENGINE 

Continuous  Frame— Improved  Hook  Valve  Gear. 
The  Best  for  Every  Duty. 

Highest  EffU 
Best  RegulatI 


Simple  and  Compound. 
Direct  Connected  or  Belted. 


STANDARD  HEAVY  DUTY-FRONT  VIEW. 


BRANCH  OFFK 

English  Iron  Worki,  K^nsat  I 
M.  W,  Graber  Machinery  Co.," 
A.  D.  Granger  &  Co..  New  ' 
Smith-Courtney  &  Co..  itic 
Machinery  &  tiectrlcat  Co.,  \ 

tal- 
A.  D.  Granger  &  Co.,  PhtU 
A  O.Grangcr  &  Co.,Pitl 


Write  Today  ror  ( 


BATES  MACHINE 


JOLIET,  II 
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H 

he  Most  Desirable  from  Every  Standpoint 

1 

19  THE 

F 

tion  Feed- Water 
Purifier,     Filter 
Separator 

Combination  Heater  for 

1 r'^.^i.:^^ 

' uomoina 

'OoKsOn  Heater, 
rz and  Oil 

US 

Prove  it  to  you  by  Furnishing  a 

w  1 

/       1 

your  Plant  this  Spring 

|j 

H»^ 

Subject  to  Trial. 

The  COOKSON  has  uianj- 
advantages  over  all  others; 

1 

ti 

!  / 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.   Constant 
temperature  204-212'  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

1 

^^^HK    'j^H 

L—     / 

The  steam  only  that  is  to  be 
condensed   comes    in    contact 
with  the  water. 

1 

^H^P^"      M. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

1 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable   and  most 
accessible    to    clean    of  any. 
Made  of  the  best  of  materials 
throughout.     Finest  grade  of 
fittings. 

W^rit*  tor  Cmtmlog. 

Bates 
Machine  Co. 

Sol*    M«ntar»cttar«r 

Joliet.                 Illinois 

J 
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You  can  serve  your  employer 
best  by  using  the  best  Oils. 


Capitol  Cylindei; 

and 

Renown  Engine 

Oils 


Have  been  on  the  market  for  years  and 
have  proved  their  worth.    These  brands 

stand  for 

Economy  and  Efficienc 


That  is  why  more  barrels  of  these  oils 
are  sold  every  year  than  of  all  others 

combined. 


NCINEEK 

P:^gVIEW 

CLEVELAND,  NOVEMBER,  1905. 


ft.COa  rear 
lOccnbacopy 


iWHeeler 

Vertical 
Water  Tube 

Boilers 

[ost    Economical    for 
Coal 
Blast  Ftirnace 
ras    and    Waste  Heat 


Over  100,000  horse' 
power  now  in  use. 
See  description  inside 


SEND    FOR 

handsome: 

CATALOG 


\ 


!■ 
1 

ii 

,W.  W.  Shilling' 

Sole  Ag«nt 

_  CHESTNUT  ST., 

SHAJION,  PA.,  U.  S.  A. 


9 


>Vifitc«l  Cms  Scftino  Wlu«Ur  Coil  FIrW  Bailn.  }00  HofM  I 


ENGINEERS'  REVIEW 


Noveni* 


^fiey^rldsGreatestLuhncafjf 

Keystone  Grease 


There    is   no   lubricant  that 
can    come    anywhere    near 
doing   the   work   of    KEY- 
STONE GREASE. 
For  any  kind  of   lubrication 

KEYSTONE    GREASE 

is  guaranteed  to  equal  3  to 
6  times  the  quantity  of  any 
other  lubricant. 

A  Test 
Will    Convince 


Send    for   our   proposition   about    free    sample. 

Send    for  our    literature. 

Send   for   testimonials   from   thousands   of  users  of 

KEYSTONE  GREASE 


L 


Keystone  Lubricating  Co.,  Dept.  E,  Philadelphia,  U.  S.  A, 


^OL.    16. 


CLEVELAND.  NOVEMBER,  1905. 


No.  9. 


BOSTON'S  72,000,000  GALLON  PUMPING 

ENGINE. 
The  sewerage  pumping  engine,  shown  in  Fig.  i,  and 
erein  described,  is  an  addition  to  the  pumping  plant  of 
\e  Boston  main  drainage  works  of  the  city  of  Boston, 
fass.  These  works,  which  have  heen  in  operation  for 
o  years,  consist  of  a  system  of  intercepting  sewers 


by  automatic  regulators,  and  they  then  discharge  into 
the  tide  through  their  old  outlets,  these  outlets  being 
protected  by  tide  gates.  As  soon  as  the  storm  ceases, 
or  the  flow  does  not  exceed  the  capacity  of  the  pumps, 
the  regulators  open  the  connections  and  the  inter- 
ceptors again  take  the  flow. 

The  pumping  station  is  situated  at  the  end  of  the 


FIG.  1.     THE   r2.00u,OOU  G.\LLON    rU.NiriNG  E.NGl.Nt  AT  THE   M.\l.\     DK.MNAfJE    PUMPING    STATION,    BOSTON,    MASS. 


have  connections  with  and  take  the  flow  of  the 
ion  sewer  system,  which  is,  in  general,  a  com- 
jlned  system.    The  intercepting  sewers  take  the  total 
jw   of  the  common   sewers  except   in  time  of  rain 
IS,   when  the  system   becomes  surcharged,  then 
mections  with  the  common  sewers  are  closed 


main  sewer  which  receives  the  interceptors.  The 
pumps  raise  the  sewerage  to  an  elevation  sufficient  to 
cause  it  to  flow  by  gravity  through  the  outfall  sewer 
to  the  reservoir  of  50,000,000  gallons  capacity,  where 
it  is  held  until  the  outgoing  tide  flows,  when  it  is  dis- 
charged into  tide  water. 


ENGINEEE^S'  I^EVIEW 


November,  K 


The  plant  at  the  pumping  station  previous  to  the  ad- 
dition of  the  new  pump,  No.  s,  consisted  of  two  low 
duly  Worth  ington  pumps  of  a  normal  capacity  of 
25,0(X),ooo  gallons  per  day  each,  and  two  high  duty 
pumps,  of  a  normal  capacity  of  42,000,000  gallons  per 
day  each,  designed  by  E.  D.  Leavitt,  C.  E.  The 
Lcavitt  pumps  are  shown  in  Fig.  2. 


tcrmediate  cylinders  forming  one  group,  the  low  pr 
sure  cylinder  the  other.  The  high  pressure  and 
mediate  cylinders  are  connected  to  one  end  of 
beam  and  the  low  pressure  cylinder  to  the  oilier  < 
The  pumps,  two  in  number,  are  hung  underneath 
engine  bedplate,  directly  below  the  two  groups 
steam   cylinders,   and   are  additionally    supported 


FIG.  S.     TWO  OF  THE  OLD  LE.WITT  PUMPS.  EACH  HAVING  A  CAPACITY  OF  48,000,000  GALLONS  PER   DAY. 


The  new  pump  is  also  designed  by  Mr.  Leavitt,  and 
has  a  normal  capacity  of  72,000,000  gallons  per  day. 

A  general  description  of  this  pump,  which  is  the 
largest  pumping  engine  in  the  world,  follows: 

It  is  a  triple  expansion  engine  of  the  beam  and  fly- 
wheel type,  with  tliree  vertical  and  inverted  cylinders. 
The  cylinders  are  set  in  two  groups,  the  high  and  in- 


adjusting  screws  which  bear  on  girders  built  into 
foundation.  The  plungers  are  rigidly  coune< 
directly  to  the  piston-rod  crossheads  of  the  two  grou] 
Centrally  to  the  grouping  of  the  cylinders  and  il 
mediately  above  the  floor  level,  is  the  \valking-b<a 
shaft  carrying  a  double  cast  iron  walking-beam, 
ends  of  which  are  linked  by  double  rods  to  the  pisi 
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lead.  A  connecting-rod  passes  upward  from 
in  on  the  walking-beam  to  a  crankpin  on  the  fly- 
shaft  which  rests  in  two  bearings,  one  in  the  en- 
ure of  the  engine  frame,  the  other  being  carried 
I  independent  outboard  pier, 
e  steam  valves  are  of  the  gridiron  type  and  work 
Ive  chambers  traverse  to  the  axis  of  the  cylinder, 
are  operated  by  a  cam  gear,  the  cam  shafts  being 
a  from  the  crankshaft  by  a  drag  link  lay  shaft  and 
gearing.  The  cam  shaft  serves  the  intermediate 
>w  pressure  cylinder  and  lies  at  right  angles  to  the 
shaft. 

second  cam  shaft  serves  the  high  pressure  cylin- 
nd  lies  at  right  angles  to  the  first  cam  shaft  and 
ven  from  it  by  mitre  gears, 
aw  clutch  is  inserted  in  the  first  cam  shaft,  which 
rowing  out,  disconnects  the  mechanism  operat- 
ic high  and  intermediate  pressure  cylinder  valves, 
pw  pressure  gear  being  left  in  action.  A  flywheel 
nor  attached  to  the  engine  base  near  the  high 
are  cylinder,  and  belt  driven  from  the  main  shaft, 
lis  the  high  pressure  cutoff. 
B  cylinders  are  thoroughly  steam  jacketed  all 
on  the  heads  and  barrels,  and  tubular  reheaters 
I  He  between  the  high  and  intermediate  cylinders 
le  intermediate  and  low  pressure  cylinders  reheat 
sam  on  its  way  from  the  high  pressure  to  the  inter- 
ite  cylinder  and  from  the  intermediate  to  the  low 
ure  cylinder.  All  hot  surfaces  are  thoroughly 
:ted  from  radiation  by  nonconducting  covering 
a  cast  iron  and  sheet  steel  lagging,  handsomely 
ed. 

ached  to  the  engine  is  a  jet  condenser  located 
neath  the  main  engine  base  casting,  and  hung 
girders  spanning  the  pit  adjoining  the  main 
1  well.  The  condenser  is  a  vertical  single  action 
4  air  pump,  driven  by  links  and  a  rocker  shaft 
the  main  walking-beam. 

e  pumps  are  single  acting  with  plungers  60  inches 
ameter  haying  a  lo-foot  stroke.  The  pumps 
in  a  wet  well  from  which  they  take  direct  suc- 
The  delivery  chambers  of  the  two  pumps  are  con- 
i  together  and  two  discharge  mains  are  con- 
d  to  two  48-inch  delivery  mains,  leading  out  in 
lite  directions. 

:h  ptmip  consists  of  12  principal  castings,  vis: 
suction  boxes  to  which  the  suction  valve  seats  are 
1 ;  -four  suction  tubes  leading  to  the  suction  box ; 
uction  chamber  to  which  the  suction  boxes  are 
I ;  one  conical  delivery  chamber  to  which  the  de- 
valve  seats  are  bolted.  There  is  also  a  delivery 
ber  made  in  two  castings  which  also  form  an  air 
ber.    • 

e  pump  valves  in  both  the  suction  and  discharge 
are  made  of  rubber,  backed  by  rubber  flaps  with 
osition  backing  plates  loaded  with  lead  and  with 
osition  washer  plates.  They  are  rectangular  in 
.  Each  pump  has  64  suction  valves  each  hav- 
port  area  of  67  square  inches.  This  makes  a  sec- 
f  port  area  of  8,576  square  inches  in  both  pumps. 
!  are  48  delivery  valves  of  75.16  square  inches, 
ge  port  area,  making  a  total  delivery  area  for 
pumps  of  7,215  square  inches.  The  plungers  of 
ump,  which  are  6  inches  in  diameter  work  in 
ig  sleeves  which  are  6  feet  2  inches  long.    The 


sleeves  are  lined  with  a  composition  having  grooves 
turned  in  them. 

The  working  steam  pressure  is  185  pounds  per 
square  inch  above  the  atmosphere.  The  normal  speed 
of  the  engine  is  about  17  revolutions  per  minute,  at 
which  speed  the  pumping  capacity,  by  plunger  dis- 
placements, is  about  72,CKX),ooo  U.  S.  gallons  in  24 
hours.  The  static  head  on  the  pumps  from  the  suction 
wells  to  the  deposit  sewer  is  ordinarily  about  37  feet, 
but  may  at  times  be  as  high  as  43  feet.  The  dynamic 
head  is  slightly  greater.  The  leading  dimensions  of 
the  pump  are  as  follows :  The  high,  intermediate  and 
low  pressure  cylinders  are  18^,  33  and  52^  inches, 
respectively,  with  a  stroke  of  120  inches.  The  pump 
plungers,  two  single  acting,  are  each  60  inches  in  dia- 
meter and  have  a  stroke  of  120  inches.  The  high  pres- 
sure piston-rod  is  4j4  inches  in  diameter  as  is  also  the 
intermediate  piston-rod.  The  low  pressure  piston-rod 
is  5J^  inches  in  diameter,  while  the  pump  rods  are  6 
inches  in  diameter.  The  links  are  10  feet  from  center 
to  center,  having  a  diameter  of  4j^  inches  at  the  neck. 
The  pins  at  the  crosshead  and  beams  are  all  yyi  x 
7J^  inches. 

The  connecting-rod  is  16  feet  8  inches  from  center 
to  center  and  7^  inches  in  diameter  at  the  neck.  The 
walking-beam  pin  is  10X13J4  inches  and  the 
crankpin  is  12x13^^  inches.  The  radius  to  the  link 
pins  on  the  beam  is  8  feet,  6  inches,  and  the  radius 
to  the  connecting-rod  pin  is  5  feet  8  inches.  The 
diameter  of  the  body  of  the  main  beam  pin  is  21 
inches.    The  journals  are  15  x  30  inches. 

The  main  journal  of  the  crankshaft  is  19  x  38 
inches.  The  outboard  bearing  is  the  same.  The  body 
of  the  shaft  is  24  inches  in  diameter  and  the  flt  in  the 
crank  eye  is  22^  inches  in  diameter.  The  diameter 
in  the  flywheel  is  24  5-16  inches.  The  large  eye  in 
the  crank  is  39^^  inches  in  diameter  and  the  small 
one  is  24  inches.  The  thickness  of  the  web  is  14J4 
inches;  the  radius  of  the  crank  is  40  inches  and  the 
crankpin  is  13  x  13^/^  inches.  The  fl)rwheel  has  a 
diameter  of  36  feet,  having  a  rim  15  inches  wide 
on  the  face  and  15  inches  in  depth.  The  hub  is  30 
inches  long.    The  wheel  weighs  about  55  tons  net. 

The  lay  shaft  has  a  diameter  of  6  inches;  the  cam 
shaft  at  its  greatest  diameter  is  4  7-16  inches.  The 
high  pressure  cylinder  ports  are  J^-inch  wide  and  the 
intermediate  and  low  pressure  ports  are  i  inch  wide. 
The  high  pressure  inlet  valve  has  a  travel  of  iH 
inches,  the  intermediate  and  low  pressure  inlet 
valves  I  11-16  inches,  the  high  pressure  exhaust 
valve  I  inch  and  the  intermediate  and  low  pressure  ex- 
hause  valve  i  9-16  inches. 

The  inlet  and  cutoff  cams  have  a  throw  oi  1% 
inches  and  the  exhaust  cams  ^-inch. 

The  steam  pipe  has  an  inlet  nozzle  5  inches  in 
diameter  and  the  high  pressure  exhaust  pipe  is  6 
inches  in  diameter.  The  intermediate  inlet  pipe  has 
a  diameter  of  8  inches,  and  the  intermediate  exhaust 
pipe  is  ID  inches  in  diameter.  The  low  pressure  inlet 
pipe  is  I2j4  inches  in  diameter  and  the  exhaust  pipe 
to  the  low  pressure  cylinder  has  a  diameter  of  15 
inches. 

The  two  delivery  mains  are  48  inches  in  diameter. 
The  suction  chamber  is  5  feet  5J4  inches  x  6  feet  $1/2 
inches  made  oval  at  the  bottom,  and  8  feet  2 
inches  x  9  feet  2  inches  oval  at  the  toy  ovi.t«\<iR. 
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FIG.  t.     SIDE  ELEVATION  OF  THE  71,000.000-GAl.LON  LEAVITT  PUMPING  ENGINE. 
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measurements.  The  deliv- 
ery chambers  are  12  feet, 
outside  diameter. 

The  suction  valve  ports 
are  4  x  16^  inches.  There 
are  128  in  both  pumps.  The 
delivery  valve  ports  are  4 
inches  wide,  varying  from 
about  16^  inches  to  I9>^ 
inches  long.  The  number 
in  both  pumps  is  96. 

The  bedplate  is  m.ide  in 
several  pieces  and  has  a 
length  over  all  of  42  feet  x 
16  feet  3  inches  in  width. 

The  air  pump  is  a  ver- 
tical single  acting  bucket 
pump,  having  a  bore  of  36 
inches  and  a  stroke  of  24 
inches. 

Heights  measured  from 
the  bottom  of  the  main 
bedplate  are  as  follows: 

Up  to  the  center  of  the 
the  beam,  which  is  also 
the  floor  line,  2  feet  6 
inches. 

Up  to  the  top  of  the  en- 
tablature at  the  valve  gear ; 
also  the  main  gallery  level, 
18  feet  1.88  inches. 

Up  to  the  center  of  the 
cam  shafts,  19  feet  4.88 
inches. 

Up  to  the  center  of  the 
crankshafts,  19  feet  9.38 
inches. 

Up  to  the  top  face  of  the 
high  pressure  cylinder,  33 
feet  3.76  inches. 

Up  to  the  top  of  the  fly- 
wheel, 37  feet  9.38  inches. 

Up  to  the  center  of  the 
throttle  valve,  30  feet  i.io 
inches. 

Down  to  the  bottom  of 
the  cross  bedplate,  5  feet 
3  inches. 

Down  to  the  bottom  of 
the  pump  chambers,  30  feet 
6}i  inches. 

Down  to  the  bottom  of 
the  pump  well,  35  feet  6 
inches. 

On  account  of  the  mas- 
sive construction  of  the  ma- 
chinery, the  large  size  and 
great  weight  of  the  indi- 
vidual parts,  the  transpor- 
tation of  this  pump  required 
special  facilities.  Some  of 
the  pieces  were  too  large 
to  ship  by  rail  and  were 
therefore  shipped  by  water, 
a  1,500  ton  barge  hieing  re- 
quired  Some  of  the  weights 
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are  as  follows:  Beams  and  pins  50,000  pounds,  low 
pressure  cylinder  40,000  pounds,  beam  pedestal  bed- 
plate 34.000  pounds,  plunger  30,000  pounds,  upper 
pump  chamber  26,000  pounds,  crankshaft  23,000 
pounds,  delivery  seating  21.000  pounds,  suction  cham- 
ber, main  columns  and  beam,  each  17,000  pounds; 
the  total  weight  being  about  1,700,000  pounds. 

There  being  no  crane  in  the  engine  house,  it  was 
necessary  to  erect  the  machinery  with  hand  crabs,  and 
the  entire  pumping  engine  was  transported  and  erected 
without  mishap  of  any  description. 

The  pump  arrived  in  Boston  in  September,  1903, 
but  it  is  so  massive  that  it  took  a  long  time  to  get  it 
erected  and  ready  to  operate.  Plans  for  this  machinery 
were  begun  late  in  1899,  and  in  January,  1900,  the  city 
made  a  contract  with  the  I.  P.  Morris  Co.  of  Philadel- 
phia for  building  it. 

The  pump  was  completed  in  1903.  Its  approximate 
cost,  including  foundations,  force  mains,  plans  and  in- 
spection, piping  and  wiring,  was  $342,000. 

At  eleven  o'clock,  February  T4th,  in  the  presence  of 
a  number  of  city  officials  and  a  few  invited  guests. 
Superintendent  of  Streets  James  Donovan  opened  the 
throttle  which  set  this  mammoth  engine  in  operation. 


EXPERIENCES  ON  THE  ROAD. 

Mr.  H.  L.  Stephenson  in  The  Electrical  Journal  of 
recent  date,  gives  some  interesting  experiences  of  the 
road.  The  following  extracts  are  taken  from  this 
article : 

The  charm  of  road  work  lies  in  its  novelty.  One 
never  knows  where  the  next  day  will  find  him.  With- 
out a  warning  he  is  off  on  a  trip  of  hundreds  of  miles 
to  put  app;iratus  in  satisfactory  service  that  may  be 
done  with  a  word  or  to  investigate  trouble  that  will 
baffle  the  skill  of  ilie  host  engineers.  No  sooner  is  one 
difficulty  adjusted  and  the  matter  .straightened  out  to 
the  customer's  satisfactiim  than  he  is  lost  in  another 
problem  that  at  first  appears  to  be  beyond  his  power 
to  solve. 

.\  recent  case  of  trout)!:.'  uitli  an  engine  will  serve  to 
illustrate  the  pi 'int.  Ilii^  p.'irtii-ular  engine  was  a 
small  high  speed,  piston-valve  type,  direct  connected 
to  a  75-kilnwatt  li;:;litini;  machine  to  be  driven  at 
270  revolutions  per  minute.  When  this  outfit  was 
started  and  the  engine  i^iven  full  steam  pressure,  the 
first  s])ec<l  wtiuM  ])robal)ly  he  276,  and  as  quickly  as 
another  could  be  taken.  281,  then  287,  293,  297,  301, 
310,  continuing  to  creep  up  slowly.  With  any  load 
from  ten  kilowatts  up.  the  speed  regulation  was  very 
good,  but  whenever  the  load  was  thrown  off  the  speed 
would  begin  to  creep.  We  ran  it  throttled  until  all  of 
its  jiarts  had  reached  an  even  temperature,  but  with  no 
belter  results.  The  enL;iiio-man  then  took  out  the 
valve  to  lonk  for  .steam  leaks,  but  it  seemed  to  be  in 
good  condition  and  a  trial  .showed  that  we  had  not  im- 
proved it.  An  improvised  device  showed  that  the  gov- 
ernor did  its  work  so  that  it  looked  rea.sonable  to  be- 
lieve, despite  our  indicator  cards,  that  there  must  be 
.some  error  in  the  vnlve  setting.  This  was  checked 
over,  and  the  piston  taken  nut  .ind  examined.  We 
took  cards  until  there  was  no  more  paper  to  fit  the 
indicator.  And  so  it  went  for  three  or  four  days,  until 
we  got  hold  of  the  theoretical  curve  such  as  engine 
builders  send  out  as  a  sort  of  an  advertisement. 


In  comparing  ^e  card  with  one  of  our  no-load  curm 
the  trouble  was  as  apparent  as  though  it  had  bea 
printed  in  words  across  the  paper.  The  valve  leaked 
steam.  Taking  the  valve  out  for  the  second  time,  wt 
peened  the  inside  of  the  rings  to  spread  them  oat, 
thereby  increasing  the  pressure  against  the  walls  of  tbe 
steamchest.  We  had  solved  the  problem  for  engina 
are  not  made  that  run  better  than  this  one  now  does. 

Elevator  work  is  more  or  less  troublesome  because 
these  motors  are  generally  installed  by  outside  firm 
and  if  anything  goes  wrong  it  is  usually  attributed  to 
a  supposed  defect  in  the  machine. . 

A  short  time  ago  the  writer  had  to  leave  some  im- 
portant work  to  see  what  could  be  done  with  a  small 
direct  current  motor  in  elevator  service.  On  reacb- 
ing  the  place  he  found  all  hands  awaiting  his  com- 
ing and  after  being  informed  that  the  motor  seemed  to 
run  away  and  that  the  brushes  threw  o£F  sparks  like 
a  blast  furnace,  he  was  plied  with  the  usual  question, 
"What's  the  matter?" 

The  control  outfit  was  a  difficult  make  and  the  wiro 
were  so  concealed  that  it  looked  to  be  a  three  or 
four  hour  puzzle  to  find  out  where  they  went.  Before 
an  actual  demonstration  was  made  a  happy  thoo^ 
prompted  an  investigation  of  the  bru.shes.  and  then 
they  were,  just  half  way  between  the  neutral  points 
so  that  running  the  motor  in  either  direction  produced 
a  furious  sparking. 

Another  similar  case  occurred  where  the  man  ii 
charge  of  the  installation  insisted  that  the  motor  was 
wired  according  to  the  diagram  and  since  the  elevator 
ran  about  four  times  its  proper  speed,  there  was,  Aer^ 
fore,  undoubtedly,  something  wrong  with  the  motor. 
Like  the  experience  just  cited  there  was  little  diiferena 
in  the  speed  whether  the  car  was  going  up  or  comiif 
down.  A  drop  across  the  shunt  field  revealed  tbe 
trouble  at  once ;  the  connections  were  such  that  les 
than  25  per  cent  of  the  line  voltage  reaped  this  part 
of  the  motor,  and  when  the  foreman  stated  that  he 
did  not  see  how  this  could  make  any  difference,  it  was 
necessary  to  make  the  changes  in  the  wiring  to  demon- 
strate to  him  that  there  was  nothing  wrong  with  the 
machine. 

A  peculiar  case  with  induction  motors  was  one  when 
the  customer  ordered  the  machine  investigated.  Theit 
was  no  complaint  as  to  the  machine  itself,  its  service 
was  excellent  and  there  was  nothing  about  it  that 
would  indicate  that  there  was  any  trouble  except  that 
his  monthly  bill  for  this  elevator  was  just  double  that 
of  two  similar  elevators  and  he  did  not  think  there  was 
enough  extra  service  to  justify  such  a  difference  in  his 
bills.  This  two-phase  motor  was  run  on  a  two-phase 
three-wire  system  where  the  voltage  between  the  middle 
and  each  of  the  outside  wires  was  220  volts  and  be 
tween  the  two  outside  wires,  310  volts.  A  voltage  read- 
ing was  taken  at  the  inotor  at  each  of  the  two  sets  of 
terminals  while  the  car  was  in  motion  which  read 
alike  on  both  phases.  Nothing  about  the  working  of 
the  mechanical  end  of  this  outfit  suggested  that  this 
motor  was  doing  more  work  than  eitfier  of  its  neigh- 
bors, but  to  make  sure  of  this,  it  was  decided  to  msJce 
a  test  that  would  show  the  power  used  and  the  power- 
factor.  To  serve  as  a  check,  readings  were  taken  on 
one  of  the  other  elevators  before  we  put  the  instr* 
ments  in  the  circuit  of  the  disturbing  machine.  The 
results  were  identical  with  our  previous  readings  on 
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jne  phase,  with  the  car  going  either  up  or  down, 
the  same  thing  was  true  on  the  other  phase  when 
car  was  going  up.  But  on  coming  down  the 
city  of  the  meters  was  taxed  to  the  utmost  to 
rd  just  what  was  going  on.  Such  an  excessive  flow 
irrent  could  only  be  accounted  for  by  the  supposi- 
that  this  phase  of  the  windings  received  the  volt- 
between  the  two  outside  wires  rather  than  the  220 
;  for  which  the  machine  was  designed.  A  check 
ing  of  the  voltage  at  the  motor  terminals  showed 
this  was  the  case,  but  that  in  our  first  reading  of 
same  voltage  we  had  overlooked  the  fact  that  the 
:e  for  changing  the  direction  of  rotation  could 
s  a  change  in  the  way  the  phases  were  delivered  to 
notor. 

telegraphic  request,  "Trouble  with  new  trans- 
ler,  send  man  at  once,"  took  the  writer  off  once 
n  18-hour  trip.  The  customer  had  installed  this 
and  on  putting  it  into  service  it  gave  entire  satis- 
on,  but  in  two  or  three  hours  some  one  noticed 
ce  pouring  from  the  transformer  house  in  such 
mes  that  it  was  thought  the  whole  building  was 
ire.  An  investigation  showed  that  it  was  only 
new  transformer  and  a  careful  examination  re- 
;d  nothing  further  than  that  the  smoke  came  from 
jrease  and  dirt  burning  on  two  of  its  low  tension 
inals,  which  from  all  appearances  had  reached  a 
•erature  far  above  100  degrees  centigrade.  The 
tdants  were  at  a  loss  to  account  for  this  as  these 
inals  were  joined  together  by  a  short  copper  strap 
were  therefore  necessarily  at  the  same  voltage  and, 
3urse,  there  could  be  no  heating  on  account  of  a 
t  leakage  of  current  jumping  from  one  to  the 
r.    This  transformer  was  of  that  type  designed  to 

either  no  or  220  volts  on  the  low  tension  side, 
as  it  was  operated  on  the  latter  voltage,  this  cop- 
strap  put  the  two  windings  in  series.  The  reader 
imagine  the  chagrin  of  the  attendants  when  the 
lie  was  remedied  by  sand  papering  this  strap  and 
:erminals  and  screwing  up  the  bolts  tight  enough 
ake  a  good  contact  for  carrying  the  current.  As 
transformer  was  run  with  a  load  very  close  to  its 
I  capacity,  we  afterwards  took  the  precaution  to 
t  an  additional  jumper. 

man  on  the  road  is  not  very  often  permitted  to 
rve  the  effect  of  a  runaway  engine  or  water  wheel 
out  being  responsible,  directly  or  indirectly,  for 
iccident.  A  case  of  this  kind,  however,  happened 
ong  since,  where  a  sudden  load  caused  the  gover- 
on  a  water  wheel  to  run  the  gates  wide  open  and 
:  they  stuck.  The  man  at  the  switchboard  lost 
lead  and  made  no  attempt  to  disconnect  the  gen- 
)rs  from  the  line.  Six  miles  away  we  could  tell 
something  unusual  was  wrong  and  twice  the  at- 
int  there  tried  to  disconnect  his  lighting  circuit 

a  plunger  switch  which  would  break  a  load  of 
ilowatts  at  2,200  volts,  and  while  he  did  not  have 
of  this  load  at  the  time,  the  voltage  was  so  high 
he  was  unable  to  break  the  arc.  The  incandescent 
«  on  that  lighting  circuit  would  have  put  the  or- 
:y  arc  to  shame  until  they  either  burned  out  or 
)ded.  At  one  residence  the  family  was  at  dinner 
the  broken  glass  from  the  lamps  above  the  table 
loisily  in  a  perfect  shower  upon  the  table.  The 
rs  did  not  have  capacity  to  read  what  the  voltage 
each.    Outside  of  the  loss  in  lights  the  system  was 


only  crippled  to  the  extent  of  two  broken  down  trans- 
formers, though  there  were  14  large  ones  on  the  line 
at  the  time. 

It  is  no  uncommon  thing  to  nurse  a  piece  of  appa- 
ratus through  the  rush  hours  and  then  spend  the  rest 
of  the  day  in  tearing  it  to  pieces  and  hustling  to  get 
it  together  for  the  heavy  loads  of  the  morrow.  In  the 
large  cities  where  the  electric  cars  must  be  kept  mov- 
ing and  the  light  kept  burning  as  long  as  machinery 
will  deliver  power  at  all,  one  takes  chances  that  fairly 
startle  one  in  the  calmer  moments  of  reflection. 

An  instance  of  this  sort  once  happened  when  an 
engineer  wandered  aimlessly  into  a  station  where  he 
had  started  a  small  rotary  converter  for  street  car 
work  some  10  or  12  days  before.  He  was  very  much 
surprised  to  find  that  with  any  load  the  brushes  would 
spark  viciously.  Shifting  them  either  way  to  find  a 
better  point  of  commutation  made  no  improvement. 
The  commutator  was  in  bad  shape,  but  even  this  failed 
to  explain  why  the  machine  should  behave  in  this  man- 
.ner  when  it  had  so  beautifull  handled  a  much  heavier 
load  only  the  week  before.  A  couple  of  hours  finished 
the  day's  run  and  a  careful  examination  revealed  the 
fact  that  only  seven  out  of  the  24  brushes  were  touch- 
ing the  commutator.  For  some  reason  the  brush  ten- 
sion had  been  increased  to  such  an  extent  that  the 
brushes  had  been  ground  away  until  the  nuts,  which 
fasten  the  carbon  to  the  copper  shunts,  would  not  let 
the  brush  slide  farther  down  in  the  holder.  The  cause 
of  the  sparking  on  the  heavy  loads  was  clearly  due  to 
the  lack  of  sufficient  brush  area  for  carrying  the  cur- 
rfent.  Since  no  extra  brushes  were  at  hand  it  took  the 
best  part  of  the  night  to  smooth  off  the  commutator 
and  put  the  machine  in  a  workable  condition. 

Another"  converter  affair  the  writer  walked  into  un- 
expectedly. The  attendants  were  getting  the  machines 
started  for  the  morning  load  and  had  two  of  the  five 
I, coo-kilowatt  machines  in  the  station  already  on  the 
line  when  both  suddenly  gave  a  groan  and  the  direct- 
current  breakers  came  out  as  though  there  had  been 
a  ground  on  the  trolley.  They  quickly  had  one  machine 
on  the  bus  again,  but  when  the  second  switch  was 
thrown  in,  the  sparks  from  the  brushes  on  each  ma- 
chine would  have  done  credit  to  a  Fourth  of  July  cele- 
bration. The  machines  seemed  fairly  to  stand  still 
until  the  direct-current  breakers  performed  their  duty. 
They  were  fortunate  in  selecting  the  right  one  of  these 
two,  and,  getting  the  rest  of  the  rotary  converters  on 
the  line  with  it,  they  went  through  the  rush  hours 
without  crippling  the  service.  What  really  had  hap- 
pened was  that  one  of  the  big  alternating  generators 
at  the  main  station  had  been  thrown  on  the  high  tension 
busses  out  of  phase  and  in  some  inexplainable  way  the 
polarity  of  the  one  rotary  converter  had  been  reversed 
and  throwing  their  direct  current  ends  together  made 
a  short  circuit  that  was  worthy  of  being  patented. 

Tn  the  rules  of  the  National  Board  of  Underwriters, 
it  is  recommended  that  some  point  of  the  secondary 
winding  of  a  transformer  be  grounded  and  following 
this  out  came  near  making  trouble  at  one  substation. 
The  installation  was  tlic  ordinary  rotary  converter, 
started  as  a  direct  current  motor  by  a  motor  generator 
set.  A  synchroscope  was  used  in  synchronizing  and 
was  connected  on  the  line  side  to  two  small  transform- 
ers while  the  machine  voltage  was  taken  care  of  by  a 
small  auto-transformer  of  the  style  for  mounting  on 


ENGINEERS'   REVIEW 


switchboards.  This  ground  wire  had  just  been  put  on 
when  the  writer  reached  the  station.  He  was  in  time 
to  see  the  first  machine  tried,  and  pour  forth  a  cloud 
of  smoke  equal  to  that  from  a  big  freight  locomotive. 
One  wire  of  the  synchroscope  was  all  but  melted.  This 
new  ground  completed  a  path  that  was  virtually  a 
short-circuit  on  the  starting  generator. 

A  paper  of  this  kind  would  not  be  complete  with- 
out mentioning  some  experience  with  the  series  fields 
of  compound  machines.    Tell  a  road  man  that  a  motor's 
speed  is  not  right  or  that  a  generator  will  not  hold  up 
its  voltage  and  the  first  thing  that  comes  to  his  mind 
is  the  series  field.    This  seems  a  simple  thing,  but  any 
one  with  road  experience  can 
cite  a  number  of  cases  where 
trouble  was  due  to  wrong  con- 
nections on  this   part  of  the 
machine.     It  is  not  at  all  un- 
common to  find  machines  that 
have  been  run  so  long  at  an 
excessive  speed  to  keep  up  the 
voltage  at  full  load,  that  the 
proper  pulleys  have  been  lost 
and  when  the  trouble  is  dis- 
covered it  takes  a  month  or 
two   before    the    change    can 
be    made   and    the   generator 
belted  properly. 

Alternating  current  appa- 
ratus is  not  altogether  free 
from  this  same  trouble.  A 
good  example  comes  to  mind 
in  the  case  of  a  composite 
wound  generator  which  had 
been  in  service  for  two  years 
but  only  at  the  end  of  that 
time  did  it  begin  to  receive 
any  where  near  its  rated  load. 
A  complaint  was  made  that 
this  machine  would  not  hold 
up  its  voltage  with  the  sepa- 
rately excited  field  having 
a  drop  of  no  volts  direct 
current.  As  the  reported 
full  load  voltage  was  not  ex- 
cessively low  we  concluded  that  a  bad  power  factor 
was  responsible  for  some  of  it  and  with  that  end  in 
view  an  elaborate  test  was  arranged  to  be  taken  in 
the  presence  of  the  officials  of  tlie  power  company. 
The  engineer  who  went  to  the  plant  discovered  that  in 
all  probability  during  the  two  years  they  had  been  run- 
ning, the  self-excited  coils  had  been  bucking  against 
the  separately  excited  winding  and  reversing  this — 
well,  the  truth  is,  we  do  not  care  to  hurt  the  feelings  of 
any  one  by  commenting  on  things  of  this  sort.  Re- 
versing this  cured  the  trouble. 


THE  IMPROVED  BALL  ENGINE. 

With  the  moving  of  the  Ball   Engine  Co.  oi 
Pa.,  into  their  new  shops  they  are  putting 
market  a  line  of  engines  of  an  entirely  new  desj| 
covering  a   considerably   larger    range    of    size! 
heretofore,  retaining  every  good  feature  that  has. 
acterized   their   products,   and   which    combined 
numerous    improvenients,    produces    an    engia 
should  meet  the  most  exacting  demands.     Some 
more  important  features  are  illustrated  and  d 
in  this  article. 

In  this  new  line  of  engines,  which  are  both 


In  calculating  the  horsepower  of  tubular  boilers, 
consider  15  square  feet  of  heating  surface  as  equivalent 
to  I  nominal  horsepower. 


To  find  capacity  of  tanks  any  size;  given  dimensions 
of  a  cylinder  in  inches,  to  find  its  capacity  in  U.  S. 
gallons:  Square  the  diameter,  multiply  by  the  length 
and  by  .0034. 


FIG.  1.    SIDE  CRANK  SINGLE  CYLINDER  ENGINE  DIRECT  CONNECTED  TO  A  GENE 


tal  and  vertical,  the  side  crank  type  has  been  add 
thus  avoiding  the  undesirable  feature  of  an  overh 
ing  wheel ;  also  eliminating  the  necessity  of  three  I 
ings  in  engines  direct  connected  to  generators,  « 
in  many  cases  are  sources  of  trouble  due  to  thcl 
culty  in  determining  when  they  are  in  correct  a 
ment.  With  engines  having  the  two  shaft  beaS 
however,  there  is  no  difficulty  in  preserving  the  a 
ment  so  long  as  the  shaft  is  kept  square  with  the 
ter  line  of  the  cylinder.  Two  projections  are  ca 
the  frame  at  either  side  of  the  main  bearings  andj 
behind  the  crank,  which  are  planed  ofT  on  a  \ini 
actly  parallel  with  the  center  line  of  the  cylij 
These  are  to  aid  in  keeping  the  shaft  true.  A  bl 
formed  on  one  side  of  the  crank  disk  and  a  gsu 
furnished  which  can  be  attached  to  this  boss  and  4 
one  of  the  planed  projections  referred  to.  The 
turning  the  crank  half  way  over,  keeping  all  end 
of  the  shaft  in  one  direction,  the  gage  shot 
brought  opposite  the  other  projection.  If  the 
is  in  line  it  will  show  alike  on  the  two  surface 
if  there  is  any  misalignment  it  will  be  indicated. 
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arrangement  there  is  no  uncertainty  when  test- 
alignment  at  any  time  and  it  also  makes  the  opera- 
I  very  easy. 
^e  frame  designed   for  these  engines  gives  the 


SECTIONAL  VIEW  OF  THE  BEARINGS. 

tst  Strength  and  rigidity  and  it  is  claimed  that 
ler  the  heaviest  loads  there  is  no  perceptible  evi- 
ce  of  strain.  Fig.  i  illustrates  the  general  design 
I  side  crank  single  cylinder  engine  direct  connected 


THE  GOVERNOR. 


enerator, 
unusual 


The  main  bearings  Fig.  2,  are  of  some- 
construction,    combining   the    superior 
ties  and  simplicity  of  adjustment  of  the  two-part 
rith  a  more  mechanical  and  rigid  construction 


called  for  by  the  four-part  bearing.  In  the  four-part 
box  the  chief  pieces  are  under  pressure  at  the  edge 
where  the  oil  enters,  resulting  in  difficulty  of  lubrica- 
tion. In  the  half-box  there  is,  or  should  be,  no  pres- 
sure in  the  joints  where  the  oil  enters,  but  if  the  box 
bears  hard  upon  the  shaft  at  the  point  where  the 
oil  has  to  enter  heating  is  very  apt  to  result.  This 
is  the  case  with  the  cheek  pieces  of  a  four-part 
box  and  consequently  they  can  only  be  prevented 
from  heating  either  by  having  them  so  loose, 
that  the  oil  works  in  readily  during  a  period  that 
the  pressure  is  reversed,  or  by  delicately  reliev- 
ing the  edge  so  as  to  make  a  gradual  opening 
for  the  oil  to  be  drawn  in.  There  must  be  ac- 
curate provision  for  the  oil  to  be  drawn  between 
the  bearing  surfaces  and  retained  there  as  long  as 
possible.  In  the  Ball  engine  this  is  done  to  the 
fullest  extent. 

The  design  is  such  that  for  all  possible  con- 
ditions the  lower  box  can  be  conveniently  re- 
moved by  slightly  raising  the  shaft.  The  boxes 
are  very  solidly  locked  into  position,  yet  may  be 
readily  adjusted  while  the  engine  is  in  motion. 
.Ml  the  adjustments  are  in  one  direction,  and 
the  boxes  do  not  have  to  be  removed  to  take  out 
shims. 

In  vertical  engines,  the  lower  half  of  the  box 
is  the  only  one  adjusted,  which  permits  of  the 
cap  being  rigidly  bolted  down  thereby  adding 
stiffness  to  the  engine  base. 
The  crosshead  is  provided  with  babbitt-faced  shoes, 
secured  in  a  manner  that  prevents  any  possibility 
of  their  getting  loose  or  being  distorted  by  the  means 
used  in  securing  them.  The  adjustment  for  wear  does 
not  shift  the  shoes  endwise,  consequently  they  are  al- 
ways central  with  the  crosshead  pin,  and  there  is  no 
tendency  to  wear  faster  at  one  end  than  the  other. 
The  crosshead  pin  is  not  flattened  6n  the  top  and  bot- 
tom as  is  usually  done,  but  is  arranged  so  that  when  it 
wears  oval  it  can  be  turned  through  one- fourth  of  a 


FIG.  4. 


CYLINDER,  VALVES  AND  PRESSURE  PLATE.  SINGLE 
V.-U-VE  ENGINE. 


revolution,  thus  giving  it  new  surface  for  wear.  The 
center  of  the  pin  is  of  forged  steel  and  the  outside  is 
of  a  special  mixture  selected  for  its  exceptional  wear- 
ing qualities.  These  features  together  with  tlie  unusu- 
ally copious  lubrication  provided  for,  practically  elim- 
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ihe  troubles  ordinarily  experienced  with  cross- 
pins. 

The  connecting-rod  is  of  steel  forginp;  containing 
JU  the  crank  end  made  of  iron  lined  with  hard 
babbitt,  and  those  at  the  crosshead  end  are  of 
apecwl  antifruviiiti  brnnze.    Tlie  adjustments  are  by 


than  the  diameter  of  the  bearing  which  in  twm  enab 
the  length  of  the  fit  to  be  safely  decreased  and  the 
reduces  the  overhang. 

The  Ball  engine,  both  the  single  and  Corliss  tv-pesj 
controlled  by  a  shaft  governor  of   recent    i 
This  governor  is  shown  in  Fig.  3,  and   is  c  , 


FIG.  ^     UOKIZONTAI.  CROSS  COMPOUND  SIDE  CRANK  ENGINE,  CORUSS  TYPE. 


of  wedges  and  bolts,  the  bolts  being  of  a  larger 
land  than  are  ordinarily  used  and  are  threaded  entirely 
ritroi^h  the  wedges.  The  crank  and  pin  are  cast  in- 
tegral, of  a  special  mixture  of  steel  and  iron  having 
great    strength    and    possessing    wearing    qualities 


meeting  the  requirements  without  giving  trouble  ul 
time  goes  on.     In  this  governor  the  centrifugal  forwj 
of  the  weights  is  resisted  directly  by  the  spring, 
not  transmitted  through  any  bearings.    It  has  a  po« 
ful  spring  which  means  a  powerful  governor. 
The  speed  is  raised  or  lowered  by  changing  the  1 
sion  of  the  spring.    The  sensitiveness  is 
trolled  by  removing  the  link  which  con 
the  weight  and  the  eccentric  in  or  out  alon 
the  row  of  holes  prodded  for  that  pur 
There  is  very  little  friction  to  this  govenior,| 
and  what  there  is,  is  of  such  uniform 


^         ^. 


nC  «.     VAtVE  GEAR  OF  CORI-ISS  TYPE  EXGINi; 


rery  far  in  advance  of  forged  steel.  This  secures 
S  bayi/t  wearing  surface  for  the  crankpin  and  permits 
larger  thafts  and  pins  than  could  otherwise  be 
Bj  diminaling  the  hole  formerly  used  for  the 
I  a  pin  of  much  larger  proportion  may  be  eni- 
fjt/rf'i.  CO  that  tlic  practice  is  to  make  this  At  larger 


FIG.    1. 


SECTIONAL   VIEW   OF   CORLISS    CYLINDER   AXD 
VALVE. 


acter  that  the  governor  is  exceptionally  well  adapted  to 
engines  driving  alternators  in  parallel. 

The  parts  already  described  are  particularly  alikt 
in  both  the  single  valve  and  Corliss  engines.  In  thf 
single  valve  engine  the  Sweet  balanced  valve  is  usjfd. 
A  sectional  view  of  the  valve  and  cylinder  is  shown 


4-  "^^^  valve  seat  in  the  cylinder,  the  pressure 
e,  and  tlie  distance  strips  which  hold  tlie  pressure 
e  just  far  enough  away  from  the  seat  to  permit  the 
t  to  work  freely  but  not  steam  tight,  are  all  fin- 
d  accurately.  Practically  the  only  wear  of  the 
B  is  downward,  and  this  does  not  affect  its  tight- 
ma  any  degree,  any  wear  that  may  occur  being 
my  taken  up. 

.  horizontal  single  cylinder  side  crank  direct  con- 
ted  engine  is  shown  in  Fig.  5,  in  which  the  Corliss 
!  of  valve  is  used,  being  driven  by  a  type  of  gear 
ch  retains  the  vital  principles  of  tlie  Corliss  gear, 
^thout  its  limitations,  dashpots  not  being  required. 
Corliss  valves  are  unbalanced  and  are  equipped 
[the  Armstrong  non-detachable  valve  gear,  by 
of  which  the  valves  are  given  a  positive  move- 
T,  practically  identical  with  that  accomplished  by 
^ing  gear  and  dashpots,  the  admission  valves 
aining  absolutely  motionless  at  least  half  of  the 
The  valve  gear  is  shown  in  Fig.  6. 
admission  valves  are  triple  ported,  thus  permit- 
very  quick  opening  and  closure  without  too 
ta  movement  of  the  valve.  A  sectional  view  of 
Ive  and  cylinders  is  shown  in  Fig.  7.  The  ex- 
it valves  are  double  ported  but  differing  slightly 
a  the  usual  Corliss  design  in  that  they  close  off 
port  on  both  sides  of  the  valves  and  so  reduce  the 
ranee  space. 

he  single  valve  engines  are  built  in  sizes  from  50 
cx)  horsepower,  and  Corliss  engines  in  sizes  from 
to  1,200  horsepower.  These  engines  are  designed 
built  by  the  Ball  Engine  Co.,  Erie,  Pa. 


HE  WHEELER  WATER  TUBE  BOILER. 

Khe  development  of  the  average  steam  boiler  very 
■ittention  has  been  paid  to  the  matter  of  produc- 
Bdry  superheated  steam.     In  the  Wheeler  water 

Txjiler  the  construction  is  such  that  the  steam 
ns  are  in  the  line  of  the  escaping  flue  gas  and  are 
cially  designed  to  produce  dry,  superheated  steam. 
S  claimed  that  the  Wheeler  boiler  will  show  an 
iency  of  from  10  to  20  per  cent  over  other  boilers. 
Misists  of  an  upper  and  lower  tube  drum  44  inches 
liameter  which  are  connected  by  six  rows  of  4- 
^ubes  22  feet  long.  Above  and  parallel  with  the 
■  tube  drum  are  two  steam  drums,  one  above  the 
H.  the  lower  steam  drum  being  connected  to  the 
W  steam  drum  by  two  8-inch  cast  steel  nozzles, 
ictly  above  these  connections,  the  upper  steam  drum 
mnected  with  the  lower  steam  drum  by  two  8- 
Bast  steel  nozzles.  At  the  top  and  in  the  center 
R  upper  steam  drum  is  a  cast  steel  nozzle  for  the 
in  outlet. 

I  the  lower  steam  drum  at  each  end,  between  the 
ling  of  the  lower  and  upper  nozzles  are  placed 
e  plates  which  cause  the  steam  to  travel  around 
end  of  each  plate  and  come  in  contact  with  the 
surface  of  the  drum.  The  boiler  is  enclosed  in  a 
twall  14  inches  thick,  which  in  the  front  and 
Hb  10  inches  from  the  extreme  diameter  of  the 

drum,  and   15  inches   from  the  bank  of  tubes, 
pt  just  opposite  the  combustion  chamber,  where 
enclosing  wail  is  18  inches  thick,  making  a  space 
inches  between  the  tubes  and  the  wall. 
boiler  is  set  in  cast  iron  saddles  under  the  ends 


of  the  lower  tube  drum,  resting  on  the  foundation 
walls,  the  ends  of  the  two  drums  extending  through 
the  brick  setting.  Around  the  top  of  tlie  upper  tube 
drum  is  sufficient  space  to  allow  the  boiler  to  expand. 
This  space  is  filled  with  asbestos  fibre. 

The  external  combustion  chamber  has  a  crown  i- 
foot  lower  in  front  tlian  at  the  tubes,  the  crown  ex- 
tending up  against  the  tubes  which  are  in  straight 
rows,  with  2^S  inches  between  the  rows  across  the 
tube  drum,  forcing  the  heat  across  the  tubes  and  a 
part  of  it  into  the  chamber  beyond.  Here  it  is  caught 
by  the  first  pair  of  baffles  and  is  brought  in  among 
the  tubes.  The  second  and  third  pair  of  baffles  hold 
it  in  among  the  tubes  until  it  reaches  tlie  upper  tube 
drum  where  it  escapes  at  the  sides  around  this  drum 
and  is  caught  by  the  baffles  between  the  tube  drum 
and  the  lower  steam  drum.    It  tlien  passes  around  the 


I 


THE  WHEELER   BOILER. 

Steam  drums  up  to  and  tli  rough  the  smoke  stack.  The 
course  of  the  gases  can  be  traced  by  referring  to  the 
illustration. 

Two  doors  are  placed  at  each  end  of  the  boiler,  the 
upper  doors  being  just  below  the  upper  tube  drum, 
while  the  lower  doors  are  placed  between  the  first  and 
second  baffles.  Through  these  doors  all  the  tubes  may 
be  reached  with  a  steam  hose  or  nozzle,  which  enables 
the  engineer  to  blow  out  the  soot,  flue  dust,  and  dirt 
which  collects.  There  are  platforms  at  the  back  of 
the  boiler,  one  at  the  top  under  the  steam  line  and 
one  extending  around  the  two  ends  of  the  boiler 
under  each  of  the  two  upper  doors  for  blowing  the 
dust  off  the  tubes. 

A  hood  made  of  heavy  plates  drawn  in  at  the  top 
to  fit  the  base  ring  of  the  stack  is  placed  on  top  of 
the  boiler,  resting  on  the  brick  work.  This  is  square 
at  the  bottom  and  round  at  the  top  and  is  securely 
anchored  to  angle  irons  at  the  corner  of  tlie  brick  work 
holding  the  hood  and  stack  in  place  without  the  use 
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of  guy  lines.  The  flat  surface  of  each  of  the  tube 
drums  is  reinforced  between  each  row  of  tubes  with  a 
cast  steel  crown  bar  bolted  to  the  tube  plates  with  five 
i-inch  crown  bar  bolts.  The  longitudinal  seams  are 
double  riveted  and  the  boiler  throughout  is  constructed 
for  a  working  pressure  of  165  pounds  per  square  inch. 
Cast  iron  is  not  used  in  the  construction  of  the  boiler 
proper,  the  only  instance  being  the  front  and  doors 
and  the  frame  set  in  the  brick  work,  which  are  of 
ornamental  design. 

Both  tube  drums  may  be  entered  and  the  tubes  and 
drums  cleaned,  without  the  annoyance  and  expense 
of  moving  and  replacing  two  or  three  hundred  man- 
hole plates  and  the  regrinding  of  these  plates,  or  the 
fitting  of  gaskets  to  make  them  tight,  by  the  removal 
of  two  handholc  plates.  The  tubes  being  in  straight 
rows  and  with  doors  so  located  for  blowing  off  dust 
that  the  tubes  may  be  reached  with  the  steam  hose 
and  nozzle,  the  whole  steam  surface  of  the  boiler  in- 
cluding the  top  of  the  lower  drum  may  be  easily  kept 
free  from  du.st  and  at  its  highest  efficiency.  The  space 
between  the  brick  setting  and  the  boiler  with  suitable 
doors  for  entering  the  .<:anie  permits  the  workmen  to 
examine  any  part  of  the  boiler  when  it  is  being  cleaned 
and  allows  ample  room  for  making  repairs  in  case  they 
are  necessary. 

The  heads  are  dished  to  a  radius  equal  to  the  dia- 
meter of  the  drum  in  which  they  are  used  and  there 
are  no  braces  or  stay  rods  needed  or  used  to  give 
them  additional  strength.  The  manholes  are  lipped 
in,  and  the  tubes  expanded  in  the  tube  plate  by  roller 
expanders  and  then  beaded  over  onto  the  plates. 

This  boiler  is  manufactured  by  the  Sharon  Boiler 
Works,  but  W.  W.  Shilling,  Chestnut  street,  Sharon, 
Pa.,  has  charge  of  the  sales  department,  and  will 
furnish  complete  information  to  anyone  who  writes 
him. 


THE  POWER  PLANT. 

[Extracts  from  a  paper  read  by  I-Vcd  X.  Bushncll  before  the 
American  Railway  Mechanical  and  Electrical  Association,  Philadelphia, 
Pa..  Sept.  S5-2S,  1(MI5.] 

Since  the  advent  of  the  direct  connected  generator 
the  tendency  in  power  station  design  has  been  toward 
a  more  systematic  and  compact  organization  of  the 
generating  apparatus,  and  the  utmost  simplification  of 
the  entire  plant,  consistent  with  the  highest  efficiency. 
The  practice  of  different  engineers  has  gradually 
worked  toward  the  type  of  station  which  is  now  so 
generally  adopted  for  street  railway  work.  The  stand- 
ard practice  in  modern  power  station  engineering  em- 
bodies the  following  principles:  Simplicity  of  design, 
subdivision  of  the  plant  into  separate  sections,  so  as 
to  localize  the  effect  oi  trouble  to  any  part  of  the  gen- 
erating apparatus :  and  provision  ior  the  symmetrical 
extension  of  the  plant  to  provide  for  future  require- 
ments. 

While  the  unit  system  is  now  almost  universally  em- 
ployed in  the  lart;e  power  stations,  it  is  usually  some- 
what modified  for  smaller  i>iants,  where  the  liability 
to  interruption  of  the  service  is  not  so  great,  or  the 
result  so  disastrous. 

At  the  present  time,  alternating  current  generating 
stations  and  distributing  systems  are  regarded  as  the 
most  efficient  ti;)  install  in  large  cities  where  heavy  traf- 
fic is  distributed  over  a  very  large  area,  requiring  cur- 


rent to  be  delivered  to  the  line  at  a  number  of  points, 
and  where  the  interest  upon  the  investment  in  dinct 
current  feeders  and  cost  of  their  maintenance  would 
amount  to  more  than  the  same  charges,  plus  the  con- 
version losses  in  an  alternating  current  system.  The 
use  of  alternating  current  apparatus  has  steadily  in- 
creased since  its  introduction,  until  at  the  present  time 
approximately  60  per  cent  of  the  total  power  used  bf 
electrical  railways  in  the  United  States  is  generated  bf 
this  type  of  apparatus. 

In  designing  a  power  station,  the  primary  object  ia 
view  is  to  deliver  power  at  the  bus-bar  for  the  least 
expenditure  of  money,  due  importance,  of  course,  !»■ 
ing  given  to  reliability  of  operation,  which  is  the  con- 
trolling principle  in  power  station  work. 

Electric  apparatus  has  now  been  developed  to  sudi 
a  state  of  perfection,  that  in  a  well  designed  and  care- 
fully managed  power  station  over  90  per  cent  of  ix 
power  of  the  engine  is  converted  into  electric  energj, 
and  delivered  to  the  transmission  system  for  the  opera- 
tion of  cars.  It  appears,  therefore,  that  no  very  great 
gain  in  coal  economy  is  to  be  expected  from  the  further 
improvement  of  electrical  generators,  or  switching  ap- 
paratus, and  engineers  are  directing  their  efforts  more 
than  ever  before  to  the  steam  portion  of  a  power  sta- 
tion, which  offers  a  more  promising  field  for  a  rediw- 
tion  in  the  cost  of  power. 

The  number  and  size  of  units  to  be  installed  is  coe 
of  the  mo.st  important  problems  bearing,  upon  fad 
economy  which  the  engineer  is  called  upon  to  solve. 
In  order  to  obtain  the  maximum  efficiency  from  tin 
prime  movers  and  their  auxiliaries,  it  is  necessary-  that 
they  should  be  proportioned  to  the  loads  they  are  in- 
tended to  drive,  so  that  if  possible,  they  may  be  Of- 
erated  at  all  times  at,  or  near  their  rated  capacity. 

The  type  of  apparatus  to  be  used,  with  alternating 
or  direct  current  will  not  materially  affect  the  design 
of  the  station,  except  in  so  far  as  the  question  of  tiie 
use  of  a  reciprocating  engine  or  the  steam  turbine  ii 
involved.  Up  to  this  time,  the  steam  turbine,  whidi 
is  rapidly  growing  in  favor  for  electrical  work,  hat 
been  designed  almost  exclusively  for  use  in  connection 
with  alternating  current  generators,  and  the  Inanufa^ 
turers  of  electrical  apparatus  have  held  out  scant  en- 
couragement that  its  speed  could  ever  be  so  modified 
as  to  make  its  use  with  direct  current  generators,  par- 
ticularly with  the  larger  size,  practicable. 

Reciprocating  engines  have,  therefore,  been  regarded 
as  the  onlv  type  of  steam  motor  available  for  this  class 
of  work,  but  it  is  interesting  to  note  that  considentbk 
progress  is  being  made  in  the  development  of  direct 
current  turbo-generators.  And  there  seems  to  be  good 
ground  for  belief  that  this  problem  will  be  successfully 
solved,  and  that  in  the  near  future  this  type  of  ap- 
paratus will  be  available  in  sizes  as  large  as  are  gene^ 
allv  required  for  direct  current  work. 

It  is  to  be  regretted  that  most  of  the  data  upon  effi- 
ciency of  steam  turbines  has  been  derived  from  tests 
covering  very  short  periods  of  time,  usually  only  a  few 
hours,  and  that  so  little  data  is  available  for  their  per- 
formance under  actual  service  conditions.  To  die 
street  railway  manager  or  engineer,  power  station  ret 
ords  for  long  periods,  showing  the  coal  consumptiou 
per  kilowatt-hour,  or,  better  still,  the  efficiency  of  the 
plant  expressed  in  the  percentage  of  heat  energy  in  the 
coal  converted  into  electrical  energy  at  the  switch- 
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r,  are  of  much  greater  interest  and  value  than 
cords  of  any  number  of  short  time  tests  for  steam 
imption  only,  as  it  provides  him  witli  a  much  more 
ical  means  of  making  comparisons  with  the  per- 
ince  of  other  stations  with  which  he  is  familiar, 
lata  which  has  been  published  illustrating  the  rel- 
economy  of  steam  consumption  of  turbines  and 
rocating  engines  rarely  ever  shows  comparisons 
:en  units  operating  under  identical  conditions  as 
sam  pressure,  superheat,  or  vacuum,  and  there- 
does  not  fairly  represent  the  relative  performance 
e  two  types,  and,  too,  the  steam  consumption  of 
iaries  is  also  invariably  omitted,  so  that  it  is  im- 
ble  to  form  an  intelligent  opinion  as  to  the  addi- 
l  cost  of  the  higher  vacuum  required  for  the  tur- 


can  be  compared.  These  records  furnish  a  check  upon 
the  condition  of  the  station,  the  manner  in  which  it  is 
operated,  and  assure  its  being  maintained  in  a  high 
state  of  efficiency. 


I, 


itortunately,  superheated  steam  is  now  known  to 
ither  expensive  to  produce,  particularly  at  the 
;r  tempefatures,  and  consequently  economy  in 
I  consumption  does  not  necessarily  mean  economy 
e  consumption  of  coal.  The  chief  advantage  in 
«  is  obviously  in  the  saving  which  can  be  made  at 
oal  pile,  and  unless  this  saving  can  be  shown  to 
ifficient  to  pay  for  installing  and  operating  the 
isary  superheating  devices,  it  will  be  extremely 
to  convince  a  careful  street  railway  manager  that 
I  be  profitable  to  use  it. 

m.  number  of  instances,  the  use  of  superheated 
fhas  been  discontinued ;  either  on  account  of  the 
anical  difficulties  or  because  there  was  not  a  suffi- 
fcaving  in  coal  to  keep  them  in  service.  In  other 
fno  mechanical  difficulties  have  been  experienced 
he  saving  of  coal  has  been  all  that  could  be  rea- 
)ly  expected.  At  this  time  tlie  weight  of  opinion 
s  to  be  in  favor  of  a  moderate  amount  of  super- 
say  not  exceeding  125  degrees, 
rhaps  the  most  difficult  problem  to  be  solved  in 
action  with  the  power  station  is  to  secure  proper 
tion  to  details  of  operation  by  the  subordinate  em- 
s.  It  will  be  practically  impossible  to  maintain 
tr  discipline  if  among  employes  there  are  those 
feel  a  certain  sense  of  security  in  their  position 
;gh  the  influence  of  someone  higher  in  authority 
the  man  in  charge  of  the  station, 
e  work  of  all  station  employes  should  be  system- 
1,  the  watch  engineer  should  report  in  writing  to 
ngineer  in  charge  details  of  the  apparatus  which 
s  judgment  require  attention.  It  is  necessary 
all  subordinate  employes  should  be  under  con- 
supervision  to  insure  a  proper  attention  to  their 
s,  and  this  is  especially  true  of  fire  room  forces, 
is  in  this  department  that  the  greatest  losses  will 
•  through  indifference  on  the  part  of  the  attend- 
and  it  is  therefore,  of  the  utmost  importance  that 
work  should  be  carefully  done.  The  only  way  to 
nplish  this,  known  to  the  writer,  is  to  place  this 
•tment  in  the  immediate  charge  of  an  intelligent 
apable  man,  whose  salary  and  the  knowledge  that 
«rmanency  of  his  position  will  depend  upon  the 
t  produced  will  be  sufficient  for  him  to  keep  con- 
m  in  touch  with  those  under  him  and  to  insist 
'their  performing  their  duties  properly, 
most  power  stations  records  are  kept  of  the  coal 
vater  consumption,  the  temperature  of  the  feed- 
and  flue  gases,  and  the  station  output,  by  which 
rformance  of  the  station  from  month  to  month 


REPRESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM,  27th— Edward  Augustin. 

The  subject  of  this  sketch,  Edward  Augustin,  was 
born  in  Saxony,  Germany,  32  years  ago,  coming  to 
this  country  in  1880,  He  attended  school  just  long 
enough  to  find  how  disagreeable  young  America  can 
be  to  a  greenhorn.  His  parents  being  in  poor  cir- 
cumstances, he  left  school  in  a  few  months,  and  at  the 
age  of  nine  years  started,  in  a  rolling  mill,  his  struggle 
for  bread  and  existence.  After  two  years,  the  rolling 
mill  closed  down  and  he  secured  a  position  as  office 
boy  in  the  counting  room  of  the  Omaha  Bee,  Omaha, 
Neb,  serving  in  every  department  of  that  newspaper 


EDWARD  AUGUSTIN. 

until  he  was  transferred  to  the  power  department.  Here 
he  took  up  the  fire  shovel  at  the  age  of  16  years,  leav- 
ing nine  years  later  as  the  engineer.  This  was  a  train- 
ing in  office  building  work,  including  elevators,  dyna- 
mos, motors  and  all  that  goes  with  a  modern  office 
building  power  plant,  and  valuable  experience  was  ob- 
tained. He  next  drifted  into  the  hands  of  an  erecting 
engineer  for  a  large  ice  machine  company,  and  soon 
after  was  night  engineer  at  the  Omaha  Cold  Storage 
Co.  Five  months  later,  desiring  a  change  of  scene 
and  surroundings,  he  secured  the  position  of  chief  en- 
Cfincer  for  the  Beatrice  Creamery  Co.,  to  take  charge  of 
the  Littleton  creamery,  Denver,  Colo.,  the  finest  and 
largest  creamery  building  in  the  world,  which  was  then 
building.  After  the  completion  of  this  plant,  Mr. 
Augustin  took  up  the  work  of  overhauling  and  erecting 
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the  plants  of  this  company,  scattered  over  the  country. 

Mr.  Augustin  believes  his  success  is  due  to  his 
early  years  spent  in  the  newspaper  business,  where 
everything  is  touch  and  go.  Being  deprived  of  a  school 
education,  observation  and  contact  with  well-posted 
people  have  enabled  him  to  make  his  way  in  the  world. 
His  maxim  is  "Figure  from  cause  to  effect,  and  effect 
to  cause,  and  be  faithful  to  your  trust." 

It  can  be  truthfully  said  of  Mr.  Augustin  that  his 
heart  and  engine  room  are  always  open  to  a  brother  en- 
gineer and  his  hand  extended  to  help  any  who  are 
struggling  to  climb. 


Explosion  in  the  Flat  Iron  Building. 

A  terrific  explosion  in  the  basement  of  the  Flat 
Iron  building  caused  a  panic  and  much  excitement  in 
the  neighborhood  on  the  night  of  Oct.  l6.  At  the  min- 
ute of  the  explosion  all  the  lights  in  the  huge  struc- 
ture went  out,  the  first  time  that  this  building  has  ever 
been  dark  since  its  erection. 

Because  of  the  absence  of  lights  and  the  shock  of 
the  explosion  many  persons  in  the  structure  rushed  for 
elevators  and  stairways  and  made  their  way  to  the 
street.  The  blowing  out  of  a  boiler  tube  in  the  sub- 
basement,  two  stories  below  the  street,  filled  the  boiler 
room  with  steam,  scalding  two  men  seriously  and  oth- 
ers badly.  To  add  to  the  excitement  a  flood  of  water 
began  pouring  into  the  subbasement,  while  the  res- 
cuers were  searching  the  boiler  room  for  more  vic- 
tims. 

To  add  to  the  chaos  in  the  subcellar,  several  rescuers 
fainted  from  the  heat,  the  temperature  of  the  room 
being  138  degrees.  These  men  were  carried  to  the 
street  and  revived.  The  explosion  is  attributed  to  the 
employment  of  new  men  after  the  strike  several  weeks 
ago. 


Open  Knife  Causes  Accident. 

An  open  pocket  knife  caused  a  bad  accident  at  the 
Cedar  avenue  power  house  of  the  Cleveland  electric 
railway  Oct.  25,  and  Evan  Williams,  electrician,  is  at 
Emergency  hospital  burned  about  the  face,  hands  and 
arms.  Althougli  he  will  recover,  he  will  probably  be 
disfigured  for  life. 

Williams  was  working  around  one  of  the  big  d)ma- 
mos.  He  had  been  using  his  knife  and  neglected  to 
close  it  when  lie  returned  it  to  his  pocket.  Somehow  he 
made  a  contact  witli  the  knife  blade  and  the  current,  in 
a  flash  of  flame,  leaped  from  the  dynamo  to  the  knife. 
Williams  was  shocked  into  helplessness.  He  fell  into 
an  8-foot  pit  at  liis  side,  through  which  live  wires  ran, 
but  was  saved  from  instant  electrocution  by  the  fact 
that  a  board  on  which  he  had  been  standing  fell  with 
him,  and  on  this  he  landed.  When  fellow  workmen 
rescued  liini  from  tlie  pit.  after  the  power  was  shut 
off,  his  clolliiiig  was  ablaze. 


The  importnnt  jwrt  which  rivets  play  in  the  con- 
stmrtinn  <if  nioflprn  steel  steamships  is  well  illustrated 
by  tlie  fart  that  in  tin-  new  Cunard  liner  Caronia,  the 
largest  ship  ever  constnicted  in  Great  Britain,  no 
fewer  than  i.Sno.fXKi  rivets  were  used,  the  total  weight 
rcprosenteil  hcins:  nboiit  Cmo  tons.  The  greater  part 
of  the  riveting  work  was  done  by  hydraulic  power. 


«]MEXIMNa 


We  would  like  the  address  of  F.  L.  Smith, 
Potter  and  G.  H.  Atkinson. — Editor. 


How  a  Link  was  Repaired. 

Editor  of  the  Engineers'  Review : 

I  was  somewhat  impressed  in  reading  the  lette 
F.  H.  King  on  page  21  of  the  July  issue,  wher 
states  his  belief  that  it  does  not  stand  to  reason 
man  has  ordinary  intelligence,  that  he  can  take  di 
of  an  engine  and  know  nothing  about  tlie  boiler  p 
He  further  says  he  does  not  believe  a  man  who  ki 
nothing  about  boilers  could  get  a  position  as  an  1 
neer  unless  it  was  under  the  eye  of  a  chief.  I  t 
Mr.  King  comes  very  near  the  mark.  I  fail  tc 
how  a  man  can  work  around  a  steam  plant  in  any  < 
city  without  getting  some  knowledge  regarding 
boiler  plant  although  he  may  have  nothing  what 


SHOWING  HOW  THE  LINK  WAS   REPAIRED. 

to  do  in  the  boiler  room.    A  man  who  did  not,  wi 
be  a  most  unobserving  fellow. 

I  have  known  of  one  instance  where, a  man  was 
gaged  as  engineer  who  had  no  experience  what 
either  in  the  engine  or  boiler  room.  He  was,  how( 
an  intelligent  man  and  after  running  two  weeks  • 
an  engineer,  was  left  in  charge  of  the  plant,  an 
far  as  I  have  ever  been  able  to  learn,  was  as  suc< 
ful  in  its  management,  as  was  the  engineer  on 
other  shift  who  had  spent  practically  his  whole 
at  the  business. 

I  presume  there  are  instances  where  the  plar 
located  in  some  out  of  the  way  place,  where  any 
can  get  the  job  if  they  will  work  for  the  price. 
such  instances  are  in  very  small  plants,  and  the 
ployer  who  practices  such  methods  is  guilty  of  a 
ly  which  he  will  some  day  come  to  realize.  I  beli 
as  Mr.  King  has  .stated,  that  it  would  be  better  to  ( 
saying  so  much  about  the  modem  engineer  and 
man  and  say  more  about  their  good  points.  Bu 
change  the  subject  I  want  to  tell  about  an  inci 
which  happened  in  our  plant  where  we  have  a  s) 
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jle  engine,  formerly  used  for  elevator  service, 
ng  a  link  motion  for  reversing.  The  engine  is  not 
1  for  that  purpose  now,  but  the  link  motion  has 
been  discarded,  and  thereby  hangs  my  tale, 
ne  day  it  was  discovered  that  the  boss  into  which 
go-ahead  eccentric-rod  is  connected,  was  cracked 
hown  at  A.  The  engine  was  required  for  use 
tically  all  the  time,  and  sending  for  a  new  link 
nt  considerable  delay,  therefore  it  was  decided  to 
ir  it  as  best  we  could,  so  as  to  get  the  use  of  the 
ne  until  a  new  link  could  be  secured.  A  strap  was 
e  as  shown  at  B,  the  width  of  the  link,  and  a  hole 
ed  through  one  end  for  the  link  bolt  as  shown  at 
The  other  end  of  the  strap  was  drilled  for  two 
t  bolts  and  two  holes  drilled  and  tapped  in  the 
as  shown  at  D,  the  bolts  not  quite  passing  through, 
strap  was  then  secured  in  position  by  the  bolts 
when  the  engine  started  up  it  moved  along  quite 
iactorilv.  W.  A.  Leonard. 


Too  Much  Compression. 

or  of  the  Engineers'  Review : 
licking  in  engine  cylinders  is  very  common,  and  it 
been  my  lot  to  adjust  a  few  for  different  causes, 
lost  frequent  cause  is  when  the  compression  is  not 
igh  to  overcome  the  back  pressure.  For  instance, 
le  case  of  a  compound  condensing  engine  the  re- 
sr  pressure  runs  up  above  the  compression.  The 
:ing  sound  occurs  as  the  exhaust  valves  are  lifted 
1  their  seats,  therefore  sufficient  compression  is 
ired  to  overcome  the  back  pressure  of  the  exhaust 
irder  to  hold  the  exhaust  valves  down  on  their 

00  much  compression  will  lift  the  steam  valves,  if 
)es  above  the  boiler  pressure.  I  have  supervision 
plant  having  a  22  and  42x48-inch  cross  compound 
lensing  engine.  I  have  the  American-Thompson 
•oved  indicator  and  Lippincott  planimeter,  which 
good  companions  for  any  enginer  to  use  in  case 
.  troubles  as  the  above  arise,  which  once  located 
be  very  easily  remedied. 

had  occasion  to  go  to  an  engine  plant  of  a  paper 
where  the  exhaust  was  used  for  drying.  The  ex- 
it pipe  ran  along  the  side  of  the  machine  and 
;ched  off  at  different  points  for  the  dryers.  At 
Dpposite  end  of  the  exhaust  pipe  from  the  engine. 

a  pipe  from  the  steam  boilers,  which  furnished 
engine  with  steam,  also  a  valve  to  control  the 
unt  of  steam  required  in  the  dryers  at  any  time  the 
lUSt  was  not  sufficient.  Sometimes  the  require- 
ts  went  up  to  30  or  40  pounds  on  some  kinds  of 
T  and  this  live  steam  acted  as  back  pressure  on  the 
ne,  and  then  they  wondered  why  the  engine  would 

down. 
s  a  remedy  I  put  in  the  exhaust  pipe — at  a  point 

the  engine,  a  check  valve  which  prevented  the 
:  pressure  passing  through  the  exhaust  i)ipe  into 
exhaust  ports  of  the  engine.  We  also  put  in  a 
ch  pipe  from  the  engine  exhaust  to  the  atmos- 
e,  with  a  back  pressure  valve  set  at  15  pounds, 
:h  is  the  required  pressure  on  the  machine  gen- 
y ;  and  if  the  requirements  are  more,  and  the  live 
n  valve  is  opened,  admitting  steam  from  the  boil- 
nto  the  exhaust  pipe,  it  can  not  get  by  the  check 
J,  which  would  close  and  the  engine  would  exhaust 
tiie  atmosphere  automatically. 


The  compression  must  overcome  all  this  back  pres- 
sure and  hold  the  exhaust  valves  down  on  their  seats, 
i  do  not  approve  of  too  much  compression,  but  it  must 
be  remembered  that  the  adjustment  of  compression  is 
a  very  important  factor  still  in  running  engines. 

Much  can  be  said  on  the  different  conditions  under 
which  engines  are  run  by  way  of  sudden  changes  of 
loads,  fluctuation  of  steam  pressure,  etc.,  all  of  which 
play  a  part  in  engineers'  troubles.  D.  R.  McL. 


Use  of  Engine  Oil. 

Editor  of  the  Engineers'  Review: 

I  notice  in  the  October  issue,  page  17,  that  A.  F.  S. 
wants  to  know  about  how  much  oil  should  be  used 
in  his  plant.  It  seems  to  me  that  such  a  question  is 
one  that  cannot  be  answered  intelligently  by  anyone 
not  connected  witli  the  plant,  and  it  all  depends  upon 
what  disposition  is  made  of  the  oil  after  it  is  used. 

If  the  engines  operate  anything  like  the  engines  in 
my  plant,  I  should  say  that  each  cylinder  on  each  en- 
gine would  require  i  pint  of  cylinder  oil  per  day,  or 
2  quarts  of  cylinder  oil  for  the  engines,  and  half  a 
pint  of  cylinder  oil  for  the  pumps.  The  ideal  engine 
would  take  practically  no  engine  oil,  while  the  Buck- 
eye, if  running  in  good  condition,  would  require  per- 
haps a  quart  and  a  half  of  engine  oil,  as  would  also 
the  Gate's  automatic  engine.  The  pumps  would  use 
such  a  small  amount  that  it  is  hardly  worth  mention- 
ing at  all. 

The  matter  of  oiling  engines  is  not  so  much  how  lit- 
tle can  be  used,  but  how  little  can  be  used  with  the 
best  results.  The  quality  of  the  oil  also  enters  into 
the  matter  and  the  above  estimates  are  given  with  the 
idea  that  first  class  oil  is  used.  I  know  of  engines  of 
350-horsepower  running  280  revolutions  a  minute, 
which  require  from  8  to  12  quarts  of  engine  oil  per 
day,  of  ID  hours  run,  and  the  bearings  are  hot  all  the 
time.  A  cheap  oil  is  used  and  the  engineers  never  feel 
safe  in  leavinc:  the  ensfines  for  a  moment. 

The  letter  Working  Outiside  of  the  Steam  Plant  and 
Obeying  Orders,  are,  to  my  mind  carrying  the  thing 
a  little  too  far.  For  instance;  Mr.  Armstrong,  when 
the  superintendent  ordered  him  to  carry  coal  to  a  cer- 
tain floor  in  the  shop,  instead  of  refusing  to  do  it  point 
blank,  and  thus  bringing  the  matter  to  a  head  at  once, 
deliberately  shut  down  the  plant,  throwing  a  lot  of  men 
who  were,  perhaps,  working  by  the  piece,  out  of  work 
and  at  any  rate  causing  a  loss  to  the  company  every 
minute  the  plant  was  idle,  throtigh  the  nonproduction 
of  finished  products.  I  believe  that  his  place  was  to 
have  refused  to  carry  the  coal,  and,  if  matters  came  to 
the  worst,  refer  it  to  the  head  of  the  company.  Presi- 
dents and  general  managers  are  not  in  the  habit  of 
allowing  matters  to  come  to  pass  wherein  the  amount 
of  production  is  curtailed,  through  the  mistaken  ideas 
of  some  subordinate  official. 

Brick  Eater  gives  an  instance  where  a  literal  inter- 
pretation of  orders  might  have  caused  considerable 
loss  of  property,  or  even  life  itself.  If  I  had  orders 
to  shut  down  my  plant  for  no  one  but  the  superintend- 
ent and  if,  after  the  order  became  known  someone 
rushed  into  the  engine  room  yelling  shut  down,  I 
would  shut  down  regardless  of  the  consequence.  I 
would  far  rather  lose  my  job  than  I  would  to  keep  it 
by  obeying  orders,  and  at  the  same  time  perhaps  caus- 
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ing  the  life  of  some  of  tlie  shop  crew  who  had  become 
caught  in  the  machinery  or  belts. 

Of  course,  in  Brick  Eater's  case  the  circumstances 
were  laughable,  but  they  might  have  terminated  in  a 
tragedy  had  someone  been  caught.  The  sticking  to 
orders  so  minutely  as  Brick  Eater  seems  to  have  done, 
reminds  nie  of  the  Irish  servant  who  was  told  by  her 
mistress  that  in  the  future  all  eggs  should  be  laid  in  a 
cool  place.  Bridget  replied :  "Shure  and  I'll  see  thot 
the'r  bins  do  it  hereafther."  There  is  such  a  thing 
as  using  common  sense  in  everything,  which  includes 
obeying  orders.  H.  J.  E, 


Broken  Packing  Ring. 

Editor  of  the  Engineers'  Review : 

Following  is  how  a  broken  packing  ring  in  a  15- 
inch  horizontal  engine  was  made  to  do  good  service. 


BROKEN    PACKING    RING   AS    REPAIRED. 

The  engine  had  a  siiicflc  snap  ring,  and  was  leaking  so 
badly  that  something  just  had  to  be  done.  On  remov- 
ing the  piston,  the  ring  was  found  to  be  broken  in 
four  pieces,  one  break  through  the  thick  part,  and  on 
each  side  of  the  joint.  Holes  were  drilled  through  the 
metal  at  the  bottom  of  the  groove,  as  at  A  and  C,  and 
a  pair  of  wire  springs,  bent  as  shown,  were  put  in  to 
push  the  ring  up  and  out  to  the  cylinder.  The  piston 
was  replaced,  and  the  engine  ran  O.  K.,  with  a  practic- 
ally steam-tight  piston.  The  two  short  broken  pieces 
were  left  out.  Duffey  Price. 


Will  Blow  at  100  Pounds. 

Editor  of  the  Engineers'  Review : 

I  think  Guy  B.  Coole_\-  is  mistaken  in  regard  to  his 
view  of  the  safety  valve  problem  published  in  the 
August  number  of  the  Review,  when  he  says  that  both 
valves  blow  off  at  100  pounds  pressure.  He  says  fur- 
ther, that  valve  No.  1,  will  close  again  as  soon  as  the 
pressure  in  the  waste  pipe  commences  to  raise  and 


that  there  would  be  a  back  pressure  of  100  pounds  ob 
No.  I  valve,  plus  the  tension  of  the  spring,  wUdi 
would  make  No.  2  blow  off  at  200  pounds. 

Why  is  the  back  pressure  in  the  waste  pipe  added  to 
the  tension  of  the  spring?  Is  this  additional  lOS 
pounds  on  the  spring  alone,  or  on  the  valve?  If  ot 
the  valve,  as  he  says  it  is,  would  it  not  relieve  da 
spring  partly  of  its  tension,  or  wholly,  if  the  pressuit 
is  the  same  on  both  sides  ? 

If  Mr.  Cooley  will  think  this  over  again  I  believe  he 
will  agree  with  me  that  No.  2  valve  will  blow  off  at 
100  pounds  just  the  same  as  No.  i,  and  that  N&  i 
would  act  simply  as  a  bypass. 

I  think  it  is  just  the  same  as  having  two  or  more 
checks  on  a  feed  water  line.  It  does  not  make  any  dif- 
ference whatever  to  the  injector  or  pump,  excepting 
of  course,  the  friction.  Matt  Carson. 


Safety  Valve  Puzzle. 

Editor  of  the  Engineers'  Review: 

Replying  to  Guy  B.  Cooley's  safety  valve  proposi- 
tion I  should  say  that  it  would  require  200  pounds  pres- 
sure minus  the  atmospheric  pressure  to  blow  off  ibe 
second  valve.  There  is  resistance  on  the  safety  valw; 
from  two  sources,  the  atmospheric  and  the  spring,  or 
lever  and  weight,  as  the  case  may  be.  When  the  pipe 
connecting  the  two  valves  contains  the  100  poiindi 
pressure  required  to  open  the  outer  valve,  there  will 
be  ICO  pounds  back  pressure  on  valve  No.  i,  instead  of 
atmospheric  pressure,  consequently  there  must  be 
enough  more  boiler  pressure  to  overcome  the  resistance 
of  the  spring  or  lever,  which  is  loo  pounds  minus  Ij 
pounds  (approximately)  or  85  pounds.  Therefore 
100  -f-  85  =  185  or  200  —  15  =  185,  more  or  less,  as 
the  atmospherice  pressure  varies.  H.  C.  B. 


What  an  Engineer  Should  be. 

Editor  of  the  Engineers'  Review : 

An  engineer  is  one  skilled  in  the  science  and  art  of 
mechanical  engineering.  In  other  words,  he  must  un- 
derstand the  theory  of  the  steam  engine  and  be  able  to 
demonstrate  by  practical  application  that  the  theory  i$ 
feasible  and  correct.  An  engineer  need  not  be  a  na^ 
chinist.  in  fact,  I  think  he  should  not,  because  the  av- 
erage engineer  must  take  chances  with  an  engine  that 
a  machinist  thinks  impossible.  The  machinist  made 
the  engine  and  he  knows  its  strength  by  the  rules  of 
calculating  the  strength  of  materials.  The  engineer 
knows  what  it  can  stand  by  actual  test  at  the  work. 
The  engineer  will,  many  times,  keep  an  engine  at  woric 
in  case  of  trouble  when  the  machinist  would  stop  and 
cripple  the  service.  An  engineer  must,  at  times,  ap- 
pear reckless  and  the  machinist  is  many  times  too  care- 
ful. 

An  opera  had  been  playing  all  week  and  the  com- 
pany had  been  annoyed  by  two  mishaps  in  the  lighting 
service,  one  in  the  power  house,  the  other  in  a  trans- 
former. Before  the  Saturday  matinee,  the  manager  of 
the  opera  house  visited  the  engineer  at  the  power  house 
and  was  promised  the  very  best  service  possible.  The 
opera  was  getting  in  "swing"  when  the  engine  began 
working  water.  A  machinist  would  have  stopped.  The 
engineer  slowed  down  a  little  to  relieve  the  greatest 
pressure,  and  then  went  on  again  with  the  least  pos- 
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annoyance.  He  said  he  knew  what  the  cylinder 
could  stand  and  he  made  it  stand  it.  A  half  hour 
all  the  babbitt  came  out  of  the  upper  guide  and 
m  the  floor.  The  engineer  was  at  the  throttle, 
ig  heard  the  unusual  sound  before  the  babbitt 
id.  A  machinist  would  have  stopped  then,  but  the 
leer  reasoned  that  the  out-push  would  hold  the 
head  down,  and  that  the  in-pull  would  also  do  the 
thing.  He  kept  his  hand  on  the  throttle,  but  let 
ngine  run  full  speed  all  the  time.  Two  machin- 
ave  since  declared  that  the  crosshead  incident  was 
ssible  and  out  of  the  question,  but  nevertheless  it 
place  as  stated.  J.  B.  Harland. 


Should  an  Engineer  be  a  Machinist? 

)r  of  the  Engineers'  Review : 
e  discussion  being  carried  on  in  the  Review  re- 
ing  the  question  of  an  engineer  having  a  machin- 
experience  seems  to  be  getting  warmer  in  each 
.  In  entering  into  this  discussion,  I  do  not  do 
ith  the  idea  of  contradicting  any  statement  that 
leen  made,  because  each  one  has  written  his  opin- 
and  what  his  experience  has  shown  him  to  be 
,  as  far  as  he  is  concerned.  In  answering  the 
ion,  should  an  engineer  be  a  machinist  ?  I  will  say 
the  experience  of  engineers  in  the  past  shows  the 
er  to  be  that  it  is  not  necessary. 
e  are  often  referred  to  the  fact  that  marine  en- 
Ts  find  more  favor  in  stationary  practice  than  any 
class,  the  reason  being  that  they  are  supposedly 
inists  and  therefore  better  fitted  to  assume  charge, 
n  we  look  into  the  matter,  however,  this  is  un- 
tedly  not  the  real  reason,  but  is  due  rather  to  the 
that  his  experience  has  been  more  exacting,  and 
liis  practical  knowledge  of  steam  engineering  has 
gained  after  a  large  amount  of  practical  expe- 
e  in  the  handling  of  steam  engines,  boilers  and 
iaries. 

lother  reason  why  the  marine  engineer  should  have 
)re  practical  experience  is  that  he  may  run  one 
le  one  season,  and  have  charge  of  another  the 
changing  each  year  or  two  to  another  one  which 
obably  of  different  construction.  This  also  holds 
as  to  the  other  apparatus  which  he  must  handle, 
experience  will  bring  him  into  contact  with  dif- 
it  designed  engines  of  the  compound,  triple  or 
ruple  expansion  type.  The  latter  are  not  often 
entered  in  stationary  practice, 
mditions  with  the  stationary  engineer  arc  alto- 
;r  different.  As  a  general  thing  he  enters  the  en- 
room  through  a  small  plant  with  a  i4X42-inch 
r  and  a  10  or  15-horsepower  engine.  He  has  never 
id  a  day  in  a  machine  shop  in  his  life,  or  occupied 
position  that  would  give  him  any  knowledge  of 
lanics,  or  steam  engineering.  In  many  instances 
scrub"  engineer  remains  practically  where  he  be- 
that  is  in  a  small  plant.  It  will  be  found  upon  in- 
Ejation  that  the  men  who  are  in  charge  of  our 
steam  plants  are  those  who  have  had  a  good  deal 
:perience  in  handling  large  engines,  and  it  is  due 
sir  experience  and  knowledge  of  engines  and  boil- 
lat  they  are  able  to  secure  and  maintain  their  po- 
I,  and  not  to  their  knowledge  of  the  machinist's 

hen  it  comes  down  to  a  fine  point  there  is  very  lit- 
ork  around  the  average  steam  plant  that  requires 


a  thorough  knowledge  of  the  machinist's  trade.  It  is 
far  better  to  have  an  observing  eye  and  to  have  the  ca- 
pacity of  determining  whether  a  certain  apparatus  re- 
quires repairing  or  not,  than  it  is  to  have  served  time 
as  a  machinist.  It  doesn't  take  much  of  a  man  to  learn 
how  to  handle  a  hammer,  chisel  and  file,  or  to  be  able 
to  babbitt  a  box  and  scrape  it  in  a  satisfactory  maimer. 
It  is  very  seldom  that  we  find  a  machine  shop  con- 
nected with  the  engine  room,  and  if  a  mechanical  job 
was  required  the  machinist  engineer,  if  he  should  be 
such,  would  be  unable  to  do  the  work  for  lack  of  tools. 

The  engineer  does  not  run  his  engine  by  any  knowl- 
edge of  the  machinist's  trade  he  may  have,  but  depends 
largely  upon  his  sense  of  smell  and  sotmd.  The 
trained  ear  will  enable  him  to  detect  instantly  any  un- 
accustomed sound,  as  will  also  the  sense  of  smell  to 
detect  a  hot  bearing  long  before  it  makes  its  condition 
known  otherwise. 

It  may  be  contended  that  an  engineer  in  order  to  be 
able  to  take  an  engine  apart  and  put  it  together  again 
should  be  a  machinist,  but  this  is  not  so  as  there  are 
hundreds  of  cases  where  the  engineer  who  never  had 
a  machinist's  training  has  overhauled  his  engine  from 
end  to  end.  The  only  advantage  that  I  can  see  in  an 
engineer  being  a  machinist  is  that  he  may  have  a  few 
little  tricks  in  regard  to  the  way  of  doing  things,  due 
to  his  mechanical  training,  that  the  engineer  would 
not  have,  and  who  would  go  about  the  job  in  perhaps 
a  more  roundabout  way. 

The  real  advantage  of  an  engineer  being  a  machinist 
is  that  in  case  he  finds  himself  out  of  employment  in 
the  one  trade  he  could  find  a  position  in  the  other  one, 
which  undoubtedly  would  be  an  advantage  in  some  in- 
stances, although  I  am  of  the  opinion  that  a  good  en- 
gineer can  procure  a  position  at  any  time. 

M.  Fobbins. 


Licensing  Firemen. 

Editor  of  the  Engineers'  Review : 

In  a  recent  issue  of  the  Review  I  became  most  in- 
terested in  an  article  entitled  "Should  Firemen  be  Li- 
censed ?" 

I  say  that  it  would  be  a  benefit  to  all  concerned  if 
they  were.  A  great  many  firemen  think  they  are  O.  K. 
just  as  soon  as  they  learn  how  to  shovel  coal  into  a 
furnace.  As  for  myself,  I  have  had  considerable  ex- 
perience with  different  firemen  and  have  had  as  high 
as  six  firemen  in  one  week.  I  kept  on  getting  new  men 
until  I  finally  secured  one  who  was  a  fireman.  The 
first  week  that  he  was  with  me  happened  to  be  a  light 
week,  and  I  took  particular  pains  in  showing  him  his 
duties  and  the  way  in  which  I  wanted  the  work  done. 
This  fireman  kept  his  fires  nice  and  level  and  the  water 
at  its  proper  place,  besides  watching  his  boiler  feed 
pump  to  see  if  it  was  properly  oiled,  was  careful  about 
leaks,  etc.,  and  always  kept  a  regular  steam  pressure. 
I  had  some  outside  duties  and  whenever  I  was  called 
away,  I  always  felt  safe  in  leaving  him  in  charge. 

A  man  in  a  boiler  room  who  does  not  know  an3rthing 
about  a  boiler  or  firing,  and  who  takes  no  interest  in 
his  work;  a  man  who  runs  the  feed  pump  fast  and 
continues  to  do  so  until  the  high  water  alarm  blows, 
and  who  never  pays  any  attention  to  his  work,  any 
more  than  to  keep  the  wheels  turning  around ;  such  a 
fellow  is  a  source  of  danger  and  worry  to  the  whole 
neighborhood. 
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If  firemen  had  to  get  a  fireman's  license,  it  would 
be  money  in  the  employer's  pocket  and  a  g^eat  deal 
better  for  all.  M.  C.  R. 


Piston-Rod  Calipers. 

Editor  of  the  Engineers'  Review : 

The  accompanying  sketch  is  that  of  a  homemade  de- 
vice for  trueing  up  a  piston-rod  in  the  stuffingbox  of 
an  engine.    A,  shows  the  top,  B  the  side,  and  C,  the 
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CALIPER  FOR  LINING  UP  A  PISTON-ROD. 


«nd  as  it  fits  on  the  piston-rod.    It  is  easily  made  and 
will  prove  a  valuable  addition  to  an  enginer's  kit. 

Fred  Hironimus. 


The  Key  Came  Out. 

Editor  of  the  Engineers'  Review : 

I  have  been  a  reader  of  the  Review  for  some  time, 
but  I  have  never  yet  noticed  any  letters  from  women 
engineers.  It  may  surprise  you,  but  I  know  of  several 
women  who  look  after  the  operation  of  the  steam 
end  of  a  plant.  I  have  done  quite  a  lot  of  work  in  the 
engine  room  while  my  husband  attended  to  the  inside 
work.  We  ran  a  combined  flour  and  planing  mill  on 
a  small  scale  for  a  number  of  years  and  during  that 
time  I  had  entire  charge  of  the  boiler  and  a  25-horse- 
power  slide  valve  engine.  I  have  often  since  thought 
of  those  days.  I  have  had  my  own  troubles  from  a 
practical  point  of  view  and  I  often  wonder  why  no 
serious  accident  ever  happened,  as  in  those  days  my 
husband  was  not  as  good  an  engineer  as  I  was. 

One  day  the  engine  stopped  short.  I  examined  the 
valve,  but  it  looked  all  right.  I  then  removed  the  cyl- 
inder head  and  took  out  the  follower  and  piston  rings, 
etc.,  but  everything  looked  fine.  I  was  nearly  wild,  as 
there  was  no  machinist  within  10  miles.  I  finally  got 
my  husband  to  turn  the  engine  over  by  hand  but  the 
eccentric  never  moved ;  it  was  loose  on  the  shaft.  The 
key  had  become  loose  and  fallen  out.  I  turned  the 
eccentric  around  until  the  key  ways  were  opposite  each 
other  and  then  hammered  in  the  key  and  away  went  the 
«ngine  the  same  as  ever.  This  is  only  one  of  the  many 
laughable  simple  problems  we  had  to  solve  in  our  first 
years  as  engine  runners.  N.  D. 


Soldering  Aluminiun. 

Editor  of  the  Engineers'  Review: 

A  good  many  engineers  as  well  as  others  ai 
opinion  that  aluminum  cannot  be  successfa 
ered.  There  was  a  time  when  this  was  so,  bnt 
thing  regarding  soldering  aluminum  at  th< 
time  is  not  knowing  how.  Soldering  can 
with  common  half  and  half  solder,  if  care 
More  than  this  there  is  a  special  aluminui 
which  of  course  is  much  better,  as  it  make 
and  stronger  job  and  is  easier  to  use.  The 
are  alloys  which  have  been  found  to  be  very 
ory  and  are  cheap,  easy  to  use,  and  durable: 
The  alloy  consists  of  one  part  of  alum 
part  of  phosphor  tin,  1 1  parts  zinc  and  29  p; 
In  making  the  solder,  melt  the  aluminum 
then  add  the  zinc  in  small  pieces  so  as  not 
the  aluminum  which  is  already  melted.  Th 
tin,  taking  the  same  priecaution  as  with  th 
lastly  drop  in  the  phosphor  tin.  The  wholi 
well  stirred  with  a  brass  rod*  and  poured  c 
molds  made  of  open  sand.  The  order 
should  be  followed  as  given  above. 

When  it  comes  to  soldering,  the  soldei 
should  be  very  heavy  and  untinned.  It 
heated  to  a  dull  redness  and  then  rubb© 
forth  on  the  surface  to  be  soldered,  which  < 
air  and  prevents  the  formation  of  the  film  c 
oxide.  This  tins  the  surface.  In  solderin| 
together,  the  parts  previously  tinned  are 
gether  and  heated  to  about  660  degrees  v 
dering  copper,  or  a  blow  torch,  until  the 
liquid.  The  two  pieces  are  then  pressec 
and  allowed  to  cool.  L.  M. 


Just  a  Few  Comments. 

Editor  of  the  Engineers'  Review : 

Some  of  the  discussions  regarding  lubi 
the  reason  they  will  not  feed  is  just  the 
my  experience.  I  have  cut  my  condi 
off,  and  found  that  the  lubricator  would 
steady.  The  trouble  I  have  had  has  beei 
too  much  pipe,  the  water  getting  so  cold  it 
the  oil  so  that  it  would  not  feed  unless  it 
that  it  all  ran  out  in  a  short  time.  I  think 
found  to  be  the  trouble  in  a  good  many  inst 
cially  where  the  atmosphere  is  cool. 

Mr.  Cooley,  I  think,  is  wrong  in  his  arg 
100  pounds  will  open  No.  1  valve,  it  will  al: 
2,  and  both  will  stay  open  until  the  stea 
drops  and  allows  them  to  close.  Even  if 
pounds  pressure  left  between  the  valves,  it 
steam  long,  for  it  will  soon  condense  and 
pressure. 

Another  letter  says  that  there  is  the  sarr 
the  cylinder  bolts  whether  the  engine  is 
standing  still.     Who  ever  heard  of  a  cyl 
blowing  out  with  an  idle  engine  and  how  : 
running. 

As  Mr.  Kennedy  says,  locomotive  and 
gineers'  get  lauded  to  the  skies  and  some  < 
serve  it.  for  we  have  some  fine  enginee 
classes  both  as  to  character  and  mechani 
majority  do  not  compare  with  the  stationary 
reason  for  this  is  because  they  do  not  hav< 
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:perience,  and  another,  they  do  not  want  it. 
e  man  running  now,  who  cannot  pack  his 
)ut  gets  some  one  to  do  it  for  him  if  he  can. 
nan  to  run  two  pumps  for  me  who  had  been 
for  eight  years;  four  years  running  an 
I  showing  him  around  the  pump,  he  wanted 
hich  were  the  steam  cylinders.  I  told  him 
eight  places  to  oil  on  the  pump.  One  night 
ent  to  oil  he  could  only  find  six.  I  had  a 
ng  around  there  and  Mr.  Locomotive  En- 
ed  him  out  of  bed  to  find  where  the  other 
:s  were.  H.  D. 


Defends  His  Alarm. 

he  Engineers'  Review : 

vis  in  a  letter  contained  in  the  August  num- 

Review  is  very  positive  that  the  electric 
:h  I  described  in  the  July  number,  will  not 
ifactory,  and  that  it  is  not  reliable.  He 
sweeping  statement  that  all  engineers  know 
ractically  impossible  to  keep  a  gland  steam 
device  operated  by  a  float, 
m  I  described,  will  give  the  best  of  satis- 
roperly  attended  to,  and  the  stuffingbox  will 

if  properly  packed,  say  once  a  month,  and 
avy  float  used. 

cipal  reason  for  stating  that  the  alarm  is 
seems  to  be  because  dry  batteries  sometimes 
id  wet  batteries  sometimes  corrode  the  con- 
res,  but  they  will  very  seldom  do  so  if  the 
properly  mixed.  Scotty. 


A  Marking  Chisel. 

he  Engineers'  Review: 
er  by  F.  Davis  in  a  recent  issue  was 
sting.  Among  other  things  he  advocated, 
f  marking  the  eccentric  so  that  in  case  it 
the  engine  shaft,  it  could  be  reset  without 
ouble.    A  little  device  that  I  have  used  in 


A  CONVENIENT  CHISEL. 


reentries,  or  in  fact,  marking  any  point  on 
where  it  is  required,  is  shown  in  the  illus- 

find  it  almost  indispensable,  and  it  never 
;s. 

•s  know  how  difficult  it  is  sometimes  to 
eccentric  and  the  shaft  so  that  the  lines 
tly  opposite  each  other.  With  this  little 
however,  this  difficulty  is  overcome, 
g  edge  should  be  made  as  shown  in  the 

not  at  right  angles  with  the  side.  It  will 
t  the  point  strikes  first  when  made  as  shown 

a  true  mark  on  the  eccentric  hub.  By 
!  chisel  in  the  opposite  way,  a  mark  will  be 
le  engine  shaft.  Then  in  case  the  eccentric 
lot  a  difficult  matter  to  readjust  it,  by  bring- 

marks  together  again.    Chas.  W.  Cooper. 


Indicator  Card. 

Editor  of  the  Engpineers'  Review : 

In  the  September  issue,  on  page  26,  R.  L.  Fryer 
presents  a  card  for  the  consideration  of  the  readers 
of  the  Review,  which  he  calls  a  freak  card  and  wants 
to  know  if  any  of  the  readers  can  give  a  cause  for  its 
peculiarity.  Of  course  not  knowing  the  conditions 
under  which  the  cards  were  produced,  it  is  impossible 
to  give  a  correct  answer  as  to  the  cause  of  the  pencil 
marks  coming  as  they  do.  However,  just  to  hazard 
a  guess  I  should  say  that  the  card  had  been  taken  with 
an  ordinary  three-way  cock  from  both  ends  of  the 
cylinder,  and  before  removing  it  from  the  indicator 
drum  a  card  was  taken  of  the  steam  pressure  in  the 
steam  chest,  after  lifting  the  card  upon  the  drum  of 
the  indicator.  It  is  doubtful  if  the  card  as  shown  was 
taken  under  normal  conditions.  In  my  opinion  it  has 
been  doctored  to  bring  about  the  result  indicated. 

A.  H.  Lane  on  page  27  of  the  same  issue  wonders 
if  there  would  be  any  economy  in  reducing  the  speed 
of  his  13  X  17-inch  high  speed  noncondensing  engine, 
which  is  running  at  285  revolutions  per  minute,  with 
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THE  LOOP  BELOW  THE  ATMOSPHERIC  LINE 
REPRESENTING  A  LOSS. 


100  pounds  boiler  pressure.  An  engine  of  that  size 
running  at  a  speed  of  100  pounds  boiler  pressure  would 
easily  develop  140  horsepower,  which  is  no  horse- 
power more  than  he  uses  on  the  average. 

I  am  of  the  opinion  that  conditions  can  be  so  ar- 
ranged that  economy  of  fuel  consumption  can  be  made. 
For  instance  it  would  be  of  advantage  to  reduce  the 
steam  pressure  from  100  to  at  least  70  pounds.  I  have 
a  13  X  15-inch  engine  running  at  225  revolutions  per 
minute,  operating  with  70  pounds  of  steam  which  eas- 
ily develops  from  65  to  70  horsepower,  cutting  oflf  at 
about  yi  stroke.  If  he  has  a  30-horsepower  load  on  the 
average,  his  13  x  17-inch  engine  will  surely  develop 
all  the  power  he  requires  at  285  revolutions  per  minute, 
without  going  to  the  expense  of  changing  pulleys. 
If  the  pulley  on  his  generator  is  the  size  that  most 
machines  of  30  horsepower  would  require,  it  is  doubt- 
ful if  it  would  be  feasible  to  substitute  a  smaller  pulley 
as  trouble  would  be  had  from  slipping  belts. 

Mr.  Lane  probably  knows  that  the  higher  the  steam 
pressure  carried,  the  greater  the  amount  of  cylinder 
condensation,  due  to  the  difference  between  the  cylin- 
der walls  and  the  temperature  of  the  steam.  If  the 
walls  of  the  cylinder  are  at  a  temperature  of  250  de- 
grees and  the  steam  entering  the  cylinder  is  328  de- 
grees, the  condensation  will  be  greater  than  if  the 
steam  entered  the  cylinder  at  a  pressure  of  70  pounds, 
temperature  of  202  degrees.  There  will  undoubtedly 
be  a  saving  in  this  respect  if  Mr.  Lane  reduces  his 
steam  pressure  from  100  to  70  pounds. 
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Another  point  to  consider  is  the  work  done  by  ex- 
pansion of  the  steam  after  cutoff  has  occurred.  With 
his  engine  operating  at  100  pounds  steam  pressure  and 
doing  only  30  horsepower  of  work,  the  possibilities 
are  tiiat  the  steam  expands  down  below  atmospheric 
pressure  forming  the  loop  shown  at  Fig.  i.  The  cut- 
off will  of  necessity  occur  very  early  in  the  stroke,  so 
the  work  done  by  expansion  amounts  to  practically 
nothing.  If  he  were  to  take  an  indicator  card  and  ob- 
tain the  results  shown  in  Fig.  i,  the  area  of  the  loop 
below  the  atmospheric  line  would  be  deducted  from 
the  area  of  the  card  above  the  line.  At  this  point 
alone  there  is  a  loss  if  at  no  other. 

The  card  in  Fig.  2  is  one  which  might  be  taken 


FIG.  2.     MORE  AS  A  CARD  SHOULD  APPEAR. 


from  the  same  engine  running  at  the  same  speed,  but 
at  a  steam  pressure  of  70  pounds.  Here  we  find  that 
although  the  point  of  cutoff  is  somewhat  later,  the  area 
of  the  card  is  over  twice  as  great  as  that  shown  in  Fig. 
I,  showing  conclusively  that  more  work  is  being  done 
by  the  expansion  of  the  steam.  I  feel  confident  that 
if  Mr.  Lane  will  reduce  his  steam  pressure,  taking 
cards  before  and  after  that  he  will  find  that  he  is  get- 
ting better  results,  and  that  he  will  also  notice  the  dif- 
ference in  the  firing  of  his  boilers.  High  steam  pres- 
sure is  all  right  under  certain  conditions,  but  there  is 
such  a  thing  as  getting  it  too  high  when  the  engine 
is  large  and  the  load  is  light.  E.  H.  King. 


Heating  Surface  of  Steam  Boilers. 

Editor  of  the  Engineers'  Review : 

Question  No.  447  appearing  in  the  September  issue 
brings  up  the  sui)ject  of  heating  surface  of  steam 
boilers.  One  fact  which  is  generally  understood  by 
engineers  is  that  the  amount  of  steam  which  any  boiler 
can  furnish  in  a  given  time  depends  upon  the  area  of 
the  heating  surface,  although  the  amount  of  steam 
which  a  square  foot  of  heating  surface  will  produce 
varies  between  very  wide  limits,  and  is  affected  by  a 
large  number  of  conditions. 

Although  a  certain  amount  of  heating  surface  is  es- 
sential in  producing  a  certain  amount  of  steam,  it  is 
no  more  so  than  are  the  means  for  supplying  the  heat. 
A  furnace  of  sufficient  size  and  grate  surface  of  suffi- 
cient area  to  burn  the  fuel,  and  a  draft  sufficient  to 
supply  the  furnace  with  the  necessary  air,  are  just  as 
essential  as  the  proper  amount  of  heating  surface. 

The  furnace  and  the  chimney  are  not,  strictly  speak- 
ing, parts  of  a  boiler,  their  function  being  simply  to 
supply  the  heat  while  the  boiler  proper  is  to  transfer  as 
much  heat  as  possible  to  the  water  which  it  contains. 


therefore  the  capacity  and  economy  of  the  steam  boibr 
depend  upon  the  area  of  its  heatine  surface. 

Boilers  are  to  a  great  extent,  bought  and  soldbr 
their  heating  surface  and  although  the  price  may  lie 
quoted  per  horsepower,  the  horsepower  is  deterndod 
directly  from  the  heating  surface.  The  number  of 
square  feet  allowed  per  horsepower  varies  from  6A 
to  14  according  to  Uie  type  of  boiler.  In  compamg 
the  work  done  by  different  boilers  the  relative  heatiif 
surface  is  always  taken  into  consideration. 

An  error  is  often  made  in  computing  the  actnl 
heating  surface  of  a  boiler,  through  taking  the  surface 
in  contact  with  the  water  instead  of  that  exposed  to 
the  fire  and  hot  gases,  as  the  heating  surface.  It 
should  be  remembered  that  the  heating  surface  ex- 
posed to  the  fire  is  the  actual  heating  surface  of  the 
boiler  on  which  its  capacity  depends. 

When  one  stops  to  consider  the  subject,  he  nitist 
come  to  the  conclusion  that  the  fire  side  of  the  boiler 
tube  is  at  practically  the  same  temperature  as  that  of 
the  water  in  the  boiler  and  that  the  surface  of  the 
water  side  is  the  real  heating  surface  of  the  boikr 
which  measures  its  capacity  for  making  steam.  The 
area  of  the  fire  side  of  the  tube  is,  however,  what  (fc- 
termines  the  heat  absorbing  power  and  the  steam  mak- 
ing capacity  of  the  boiler.  If  this  can  be  made  to  take 
up  more  heat  in  any  way,  the  power  of  the  boiler  is 
increased. 

When  heating  surface  is  mentioned  it  is  usually 
referred  to  as  being  clean  on  both  the  fire  and  water 
side,  while  as  a  matter  of  fact  almost  invariably  the 
fire  or  water  side  is  more  or  less  coated  with  not 
or  ash  on  the  outside  and  scale  on  the  inside.  Many 
who  are  amply  able  to  pass  judgment  on  the 
matter  are  of  the  opinion  that  the  transfer  of  heat 
is  much  more  interfered  with  by  deposits  on  the  fire 
side  than  by  deposits  on  the  water  side. 

This  brings  up  the  old  question  of  scale  which  has 
been  threshed  out  so  often  and  I  have  only  this  to 
say  regarding  the  matter :  I  do  not  believe,  and  tests 
have  borne  out  the  belief,  that  a  thin  scale  on  boiler 
tubes  will  interfere  to  any  noticeable  degree  with  the 
capacity  or  economy  of  a  boiler.  On  the  other  hand 
coating  on  the  fire  side  of  the  tubes  and  shell  does 
interfere  in  a  remarkable  degree  with  a  boiler's  steam- 
ing capacity  and  the  engineer  can  prove  this  by  al- 
lowing his  tubes  to  become  partly  filled  up  with  soot 
and  then  blowing  them.  He  will  see  the  immediate 
result  in  the  manner  in  which  the  boiler  steams.  With- 
out doubt  a  thick  scale  on  the  water  side  of  a  tube  or 
heating  surface  of  a  shell  will  act  as  a  nonconductor 
of  heat  which  is  liable  to  raise  the  temperature  of  the 
heating  surface  to  such  a  degree  as  to  cause  a  bulge 
or  buckle. 

The  point  to  bear  in  mind  by  every  engineer  or  fire- 
man is  that  the  cleaner  a  boiler  is  kept  both  inside  and 
out,  the  greater  economy  will  be  obtained. 

M.  B.  Greene. 


Bill  B.  Banger's  Miraculous  Escape. 

Editor  of  the  Engineers'  Review : 

It  has  been  written  somewhere,  by  someone,  some- 
time or  other,  that  we  are  wonderfully  and  fearfully 
made,  which  is  pretty  nigh  right,  or  I  shouldn't  be 
able  to  tell  you  about  a  little  incident  that  happened 
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to  me  a  few  days  ago,  which  I  came  out  of  without 
a  scratch,  except  perhaps  the  loss  of  a  little  hair. 

The  Review  has  been  filled  up  more  or  less  of  late 
with  flywheel  breaks,  boiler  explosions  and  sich,  but 
I  aint  seen  none  of  um  that  will  come  up  to  the  boiler 
explosion  I  went  tlirough  the  other  day.  A  fellow 
by  the  name  of  Timothy  Ardwheel  who  was  engineer 
at  the  Benbow  &  Co.  plant  a  little  ways  out  of  town, 
^'anted  me  to  come  over  and  see  what  was  the  matter 
with  the  safety  valve  on  top  of  his  boiler.  Well  I  went 
over,  just  to  be  sociable  like,  and  while  he  was  gone 
to  the  machine  shop  to  get  a  wrench  I  got  up  on  top 
of  the  boiler.  I  hadn't  been  there  more  than  a  min- 
tJte.  before  I  felt  as  if  I  was  dropping  from  a  balloon 


The  boiler,  which  is  a  large  one,  blew  out  endways 
through  the  side  of  the  boiler  house  and  curved  up 
gracefully  into  the  air.  Banger  was  protected  by 
being  behind  the  steam  dome,  and  so  was  not  injured 
when  he  went  through  the  side  of  the  boiler  house. 
Hanging  on  desperately,  he  continued  to  ride  the 
huge  projectile  in  its  flight.  Fifty  feet  farther  on  it 
turned  sidewise,  and,  bottom  first,  struck  and  crashed 
entirely  through  a  large  warehouse.  Banger  coming 
through  tlie  wreckage  still  uninjured. 

On  the  other  side  of  the  warehouse  is  a  deep  lake, 
and  into  this  and  to  tlie  bottom  of  it  went  Banger's 
iron  balloon,  followed  by  its  unfortunate  rider.  A  few 
seconds  later  Banger  rose  to  the  surface  and  swam 


"AS  I  STOP  AND  THINK  THINGS  OVER  I   AM   PRETTY  NIGH    FORCED  TO  THINK  THAT  STEAM  ENGINEERING 

IS   A   TRIFLE    DANGEROL'S." 


with  a  parachute,  and  the  next  thing  I  knew  I  was 
standing  on  the  shore  of  a  pond  as  wet  as  a  drowned 
rat.  Just  to  show  that  there  is  no  joke  about  the 
matter,  the  following  is  a  clipping  which  was  taken 
from  a  local  newspaper : 

MIRACULOUS   ESCAPE. 

Of  Engineer  Who  Rode  on  a  Boiler  That  Exploded 

Under  Him. 

It  will  be  a  long  time  before  Bill  B.  Banger  will 
have  another  such  ride  as  he  had  yesterday,  or  before 
any  one  else  will,  for  that  matter. 

He  was  helping  the  engineer  at  the  Benbow  &  Co. 
sawmill  at  Bidley  Lake,  in  Le  Sueur  County,  and  was 
engaged  in  making  some  repairs  yesterday  forenoon 
when  the  boiler  blew  up.  He  was  sitting  on  a  box  on 
top  of  the  boiler,  and  had  hold  with  both  hands  to  one 
of  the  pipes  at  the  time  of  the  explosion. 


ashore,  somewhat  surprised  and  dazed,  but  not  at  all 
harmed. 

His  favorite  song  for  some  time  now  will  be  "The 
Man  Behind." — St.  Paul  Pioneer  Press. 

I  suppose  a  good  many  fellows  will  say  when  they 
read  this,  that  Bill  has  reached  the  limit  and  I  wouldn't 
blame  them  if  I  couldn't  refer  them  to  the  newspapers 
of  Le  Sueur  County.  Minn. 

There  is  no  use  talking ;  if  a  fellow  wants  to  get  ex- 
perience he  wants  to  sit  on  top  of  a  boiler  when  it 
blows  up,  and  accompany  it  on  its  aerial  flight  through 
space.  The  sensations  are  something  which  are  not 
to  be  described.  Tlie  first  thing  you  know  you  are 
there  and  then  you  aint.  You  are  going  through  the 
air  and  then  you  are  somewhere  else.  The  newspaper 
didn't  mention  anything  about  the  sensations,  and  I 
don't  know  as  I  can.     To  begin  with  it  was  hot  up 
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over  the  boiler  and  everything  was  quiet  and  peaceful 
as  a  midsummer  night's  dream,  someone  wrote  about, 
or  something  of  that  sort.  Then  there  was  a  crunch- 
ing sound,  the  ripping  of  bricks  and  mortar,  giving 
way  of  steam  pipes,  the  hiss  of  steam  followed  by 
crumbling  walls  and  falling  masonry,  which  was  all 
drowned  by  the  wind  as  it  whistled  through  my 
whiskers  and  remaining  locks. 

As  the  boiler  sailed  up  into  space  I  failed  to  get 
glimpses  of  the  picture  which  must  have  been  pre- 
sented below.  I  was  too  busy  hanging  on  to  the 
steam  pipes  to  bother  about  anything  else,  and  when 
we  made  our  turn  in  midair,  it  was  a  case  of  hang  on 
with  tooth  and  toe  nail. 

Next  came  the  crash  as  we  went  through  the  store 
house,  but  that  didn't  stop  us.  Nothing  short  of  a 
pond  would  satisfy  that  boiler  and  I  went  with  it. 
I  have  often  noticed  bubbles  rising  in  a  glass  of 
soda  water,  but  they  wern't  a  circumstance  to  the 
bubbles  that  came  from  that  hot  boiler  when  it  struck 
the  water.  We  landed  with  a  splash  that  could  be 
heard  for  half  a  mile.  We  went  down,  down,  down, 
which  was  absolutely  necessary  for  the  boiler,  but  I 
could  have  saved  a  lot  of  strangulation  if  I  had  had 
sense  enough  to  let  go  when  I  struck  the  water,  but  I 
didn't. 

When  I  came  up  to  the  top  after  letting  go  my  grip 
on  the  pipe,  which  I  had  been  hanging  to  all  this  time, 
I  swam  ashore  at  a  rate  that  would  have  taxed  the 
energies  of  the  most  expert  swimmer  you  ever  saw, 
and  I  will  admit  that  I  was  just  a  mite  surprised, 
not  to  say  dazed  at  the  outcome  of  the  whole  dum 
business.  As  I  stop  and  think  things  over  I  am  pretty 
nigh  forced  to  think  that  steam  engineering  is  a  trifle 
dangerous.  Bill  B.  Banger. 


Direct  Connected  and  Belted  Dynamos. 

Editor  of  the  Engineers'  Review  : 

One  cannot  enter  even  the  smallest  steam  plant  at 
the  present  time,  which  has  modern  appliances,  with- 
out noting  the  difference  in  the  construction  of  plants 
now  and  those  of  several  years  ago.  The  extensive 
use  of  electricity  for  lighting  and  power  purposes  in 
factories,  power  buiklinj,^s,  office  buildings,  etc.,  de- 
mands something  more  than  what  the  primitive  method 
can  supply.  It  was  only  a  few  years  ago  that  direct 
driven  units  for  private  plants  were  few  and  far  be- 
tween and  nearly  all  of  the  electric  machinery  of  less 
than  ID  years  a.^ro  were  bi'lt  driven;  even  in  the  larger 
stations  this  condition  prevailed. 

That  there  is  an  advaiiiasje  in  the  direct  unit  over  the 
belt  connected  unit  is  obvious  to  all  who  have  given 
the  subject  any  thought  whatever.  For  small  isolated 
plants  the  direct  connected  dynamo  usually  presents 
several  advantages  over  tiie  belted  type.  The  space 
occupied  by  the  engine  ami  dynamo  is  greatly  reduced. 
The  noise  of  the  belt  and  high  speed  armature  is  ob- 
viated while  the  care  of  the  dynamo  is  considerably 
less  as  it  does  nut  demand  as  much  attention,  while 
the  life  of  the  wearing  parts  of  the  dj-namo  are  pro- 
longed. 

About  the  only  thing  in  favor  of  the  belt  driven 
dynamo  is  that  it  costs  less,  the  construction  is  more 
simple  as  there  are  fewer  parts,  and  repairs  can  be 
more  cheaply  and  quickly  made. 

It  is  doubtful  if  there  is  any  difference  in  the  ad- 


vantage of  either  type  over  the  other  when  taken  fm 
the  standpoint  of  efficiency  where  the  dynamo  is  ra- 
dium size  and  larger,  but  in  machines  of  say  undo 
25-kilowatt  capacity  ^e  belted  machine  will  be  food 
slightly  more  efficient. 

In  office  buildings  space  is  of  the  greatest  value  and 
the  room  required  by  belt  connected  dynamos  can  al- 
ways be  put  to  profitable  use,  as  basement  room  ca 
nearly  always  be  rented  for  storage,  etc.,  and  toj 
often  the  rent  is  enough  to  pay  a  high  rate  of  interest 
on  the  difference  in  first  cost  between  the  direct  coo- 
nected  and  belted  unit.  For  this  reason  the  direct  con- 
nected unit  has  become  generally  adopted  in  the  bat 
type  of  office  buildings.    In  large  factories  the  direct 


COMPARISON   OF   SPACE  OCCUPIED  BY  DIRECT  AND  BELT 
CO.NNECTED  DYNAMOS. 


connected  unit  is  adopted  because  space  in  the  power 
plant  is  usually  limited,  and  the  use  of  belted  dynamn 
is  not  permissible.  Usually  the  direct  connected  unit 
is  the  cheapest  and  best  way  to  install  the  plant. 

In  electric  plants  of  medium  size  which  have  already 
been  built,  and  where  space  is  of  only  a  moderate 
value,  especially  in  buildings  where  the  extra  room  re- 
quired by  a  belt  driven  dynamo  would  remain  idle 
under  other  conditions,  there  is  no  reason  for  discard- 
ing the  belted  dynamo.  The  illustration  shows  tbe 
difference  in  the  space  taken  up  by  direct  connected 
unit  and  a  belted  unit  which  shows  that  the  first  cost 
of  the  building  may  be  somewhat  reduced  as  well  as 
having  the  dynamo  and  engine  compact. 

L.  W.  Anderson. 


Determining  Positive  and  Negative  Wires. 

Editor  of  the  Engineers'  Review : 

F.  S.  K.  in  the  July  Review,  gives  a  method  of  it- 
termining  the  positive  and  negative  wires.  There  is,  I 
think,  a  much  simpler  method  and  one  in  which  no 
mistake  is  possible.  Take  a  cup,  glass  or  basin  of 
clear  water  and  place  the  bare  ends  of  two  lead  wires, 
taken  from  the  line  to  be  tested,  so  that  they  will  be 
under  the  water  and  about  i-inch  apart.  The  wire 
that  produces  the  greatest  number  of  bubbles  is  always 
the  negative  wire. 

Care  must  be  used  not  to  bring  the  ends  in  contact 
or  touch  both  ends  of  the  vessel  if  it  is  metal ;  other- 
wise there  is  no  danger.  With  a  weak  current,  it  is 
sometimes  necessary  to  bring  the  ends  almost  together 
under  the  water.  If  the  current  is  too  weak  to  show 
then,  add  common  salt  until  a  strong  solution  is  ob- 
tained. This  will  enable  one  to  readily  determine  the 
liiisitive  and  negative  wires.  Electric 


Fan  Attachment  to  Dynamo. 

Editor  of  the  Engineers'  Review : 

The  illustration  is  a  sketch  of  our  dynamo  with  an 
electric  fan  attached.    We  have  used  this  dynamo  for 
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■otne  years,  always  receiving  very  good  satisfaction 
■md  using  any  kind  of  brttsh.  Recently,  while  turning 
<]own  the  commutator  the  tool  caught  the  segments 
"Which  were  very  thin  from  wear,  and  tore  them  all 
out,  necessitating  a  new  commutator.  The  armature 
"Was  sent  to  the  shop,  refilled  and  returned,  but  we 
'found  nothing  would  keep  the  commutator  from  spark- 
ing  and  cutting,  and  the  whole  machine  would  become 
■o  hot  as  to  melt  the  solder  on  the  wire  ends.  To  use 
copper  or  brass  brushes  was  out  of  the  question,  so  I 
applied  graphite  brushes  and  the  electric  fan  as  shown, 
and  a  nicer,  smoother  and  cooler  running  machine  is 


gency,  I  constructed  a  bell  system  having  the  push  but- 
tons located  at  various  parts  of  the  shop.  The  illus- 
tration shows  how  the  push  buttons  were  wired  to  the 
wires  running  to  the  bell. 

In  our  case  we  had  about  a  dozen  batteries,  but 
only  two  are  shown  in  the  illustration  in  order  to  give 
the  idea.  The  same  may  be  said  of  the  push  button. 
It  will  be  seen  that  by  using  the  upper  push  button  that 
a  circuit  is  made  to  the  bell,  batteries  and  back  to  the 
push  button  again.  The  same  occurs  with  the  second 
and  third. 

As  many  push  buttons  can  be  placed  on  a  line  as  de- 


FAN  KEPT  THE  DYNAMO  COOL. 


not  built  It  will  run  a  week  as  well  as  a  day  with  no 
apparent  difference,  but  disconnect  the  fan  for  just 
one  hour  and  the  machine  becomes  so  hot  as  to  almost 
Irarn  the  hand  when  touched.  The  manufacturers 
deny  any  misconnections  of  wires  and  we  are  at  a  loss 
as  to  the  cause.  Can  any  of  the  readers  enlighten  me 
on  the  subject  ? 

The  fan  attached  is  a  12-inch  fan  and  is  driven 
by  current  from  the  same  dynamo  which  it  in  turn 
keeps  cool,  making  it  automatic  in  one  sense  of  the 
word.  I  would  advise  any  one  having  a  sparking  or 
heating  machine  to  try  the  air  remedy.         F.  W.  H. 


Electric  Bell  and  Push  Button  Connections. 

Editor  of  the  Engineers'  Review : 

The  following  illustration  shows  a  connection  of 
bells  and  push  buttons  we  have  in  our  plant  which 
is  very  convenient  and  saves  the  bother  of  having 
two  or  three  different  toned  bells. 

We  have  a  good  many  small  machines  and  belts 
mostly  run  by  boys  who  have  little,  if  any,  knowledge 
of  how  a  belt  should  be  run  off  and  on.  The  conse- 
quences are  that  belts  are  frequently  wound  round 
die  shaft  which,  on  account  of  the  numerous  piping 
and  wires  running  along  the  ceiling,  makes  it  extreme- 
ly important  that  the  power  be  shut  down  at  once  be- 
fore tfie  belt  can  do  damage. 

Formerly  when  a  belt  got  wound  up  or  it  was  de- 
sired to  stop  the  power,  someone  had  to  run  to  the 
engine  room  with  a  message,  which  took  time.  See- 
ing the  advantage  of  quick  work  in  the  case  of  emer- 
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BELL  aRCmT  WITH  THREE  PUSH  BUTTONS. 

sired,  and  yet  only  use  two  wires  running  to  the  bat- 
tery and  bell.  After  this  system  was  installed  we  made 
quick  work  in  shutting  down  in  case  of  emergency 
whenever  the  signal  was  given,  which  consisted  of  two 
bells.  When  ready  to  start  up,  three  bells  was  the  sig- 
nal. I  also  had  a  signal  system  from  the  fireroom  for 
the  fireman  to  ring  in  case  he  wanted  me  for  any  par- 
ticular reason.  The  superintendent  also  had  a  signal. 
This  made  it  very  convenient  and  saved  considerable 
unnecessary  running  about.  W.  E.  Snyder. 


Cranks  and  Crosshead  Problems. 

Editor  of  the  Engineers'  Review : 

In  the  discussion  between  Motor,  F.  Otis,  and  my- 
self, I  will  say  that  they  have  not  proved  to  me 
that  the   angularity   of  the   connecting-rod   is  what 
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FIG.  1. 


SHOWING  CONNECTING-RODS  AT  AN  ANGLE  OF 
18  DEGREES. 


causes  the  difference  between  the  two  points  in  the 
problem.  In  the  Otis  letter  in  the  August  issue  of  the 
Review,  he  says,  "that  there  is  a  long  and  short  quar- 
ter in  the  travel  of  a  crank  on  a  steam  engine  is  quite 
evident."  In  this  case  a  quarter  is  an  angle  of  90  de- 
grees, or  the  one-fourth  part  of  a  circle,  and  there  can- 
not be  short  or  long  quarter.  In  the  illustration,  Fig. 
I,  the  connecting-rod  in  the  position  L  B  stands  on  an 
angle  of  13  degrees.    When  it  stands  in  the  position 


26  ENGINEERS 

H  E  itis  also  on  an  angle  of  13  degrees,  which  proves 
that  part  of  the  problem  itself,  that  there  is  no  dif- 
ference in  the  angularity  of  the  connecting-rod,  still 
it  shows  less  space  between  H  O,  than  L  J,  although 
the  angle  is  the  same  from  T  5'  as  from  F  T. 

In  another  place  in  the  Otis  letters,  he  says,  "There 
is  no  doubt  but  that  the  crank  is  traveling  in  a  circle 
away  from  the  crosshead  for  J4  of  its  stroke,  and  to- 
wards it  on  the  next  quarter."  He  undoubtedly  meant 
yi  of  its  stroke. 

In  the  illustration  Fig.  2,  the  crank  travels  from 
the  dead  center  F  to  T  in  a  circle  away  from  the 
crosshead,  for  }4  the  stroke,  then  the  crosshead  stands 
at  U,  a  certain  distance  past  the  center  of  its  travel, 
(the  distance  varies  according  to  the  length  of  the 
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FIG.  t.    SHOWING  DIRECTION  OF  THE   CRANK  TRAVEL. 


connecting-rod).  From  T  to  5",  the  crank  is  traveling 
in  a  circle  toward  the  crosshead,  but  when  the  crank 
travels  from  5"  to  K,  it  then  completes  that  half  of  the 
crankpin  circle  that  curves  towards  the  crosshead. 
When  the  crank  stands  at  K,  the  crosshead  is  at  U, 
where  it  was  when  the  crank  stood  at  T,  or  in  other 
words,  when  the  crank  is  traveling  from  5"  to  K,  it  is 
towards  the  crosshead  until  it  gets  to  K.  When  the 
crank  has  traveled  from  K  to  F,  it  has  completed  that 
half  of  the  crankpin  circle  that  curves  toward  the 
crosshead. 

The  crank  is  supposed  to  travel  at  a  uniform  speed, 
but  the  crosshead  will  be  at  an  irregular  speed  and 
the  different  angles  of  the  connecting-rod  make  the 
crosshead  travel  faster  at  a  certain  part  of  its  stroke 
than  the  other.  If  Motor,  and  Mr.  Otis  will  consider 
this  matter  I  think  they  will  see  that  the  answer  to 
this  problem  is  as  I  have  stated.  A.  L.  J. 


Homemade  Reducing  Valve. 

Wm.  Webster's  apparatus  for  regulating  the  flow 
of  water  to  an  open  heater,  which  was  described  in 
the  April  Review,  reminds  me  of  a  reducing  valve  I 
made,  from  a  discarded  well  pump.  The  plant  manu- 
factured sewer  pipe  and  pottery,  and  in  cold  weather 
used  a  system  of  portable  heating  coils  in  the  clay  pit. 
As  the  engine  did  not  run  all  of  the  time,  live  steam 
from  the  boiler  was  used  and  the  pressure  throttled 
down  by  a  globe  valve. 

About  every  so  often,  through  carelessness  or  over- 
sight, the  pressure  would  become  too  great  and  burst  a 
hose  or  connection,  doing  some  little  damage,  and 
causing  a  great  deal  of  trouble. 

Unfortunately,  the  "Old  Man"  could  not  see  the 
necessity  of  buying  a  reducing  valve,  so  I  made  one 
from  an  old  plunger  pump.  Referring  to  the  diagram, 
A  is  a.  hollow  plunger  working  in  the  cylinder  C.    First 
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nstances,  however,  where  satisfaction  has  not  been 
1,  which  is  without  doubt  due  to  the  fact  that  the 
itions  were  such  that  the  stokers  should  never 
been  installed  at  all  and  had  no  chance  of  show- 
lieir  superiority  over  hand  firing  and  the  flat  grate, 
is  not  so  much  the  question  as  to  whether  the 
rs  are  profitable  enough,  but  under  what  condi- 
they  can  be  installed  in  order  to  work  out  suc- 
ully.  In  large  plants  having  ash  handling  ma- 
!ry  installed  and  coal  conveyors,  without  doubt 
tiechanical  stoker  will  make  a  paying  investment, 
n  very  small  plants  of  one  or  two  boilers  where 
man  tends  to  the  stoking,  it  is  doubtful  if  the 
T  has  any  advantage  whatever.  In  plants  rang- 
Tom  two  to  eight  boilers  the  condition  changes, 
le  man  can  easily  handle  two  and  in  some  in- 
es  three  boilers  and  in  the  larger  number  of  cases 
k1  fireman  will  approach  very  closely  to  the  best 
ice  found  with  stokers  in  coal  consumption.  Con- 
to  the  general  idea,  stokers  demand  something 
than  greenhorns  to  operate  them, 
would  be  interesting  to  read  reports  of  tests  made 
stokers  and  flat  grates  where  the  draft  pressures 
the  fire  were  below  j4-inch.  As  far  as  stoker 
go  we  have  no  record  that  I  know  of  where  the 
pressure  over  the  grates  was  less  than  J^-inch. 
Ithout  doubt  flat  grates  cannot  be  made  to  bum 
uch  coal  per  square  foot  of  grate  area  as  can  be 
:d  on  a  stoker  under  forced  conditions,  but  it 
)um  the  same  amount  of  coal  with  a  lower  draft 
ure,  and  can  be  run  with  a  higher  economy  and 
ighter  than  with  a  stoker. 
e  principal  reason  why  stokers  are  coming  into 
3  largely,  is  the  saving  in  the  cost  of  labor,  which 
oderate  or  l<irge  size  plants  is  always  possible. 
•  ability  to  burn  fuels  without  the  presence  of 
volumes  of  black  smoke  is  another  thing  in  their 
.  Probably  the  American  firemen  receive  higher 
s  than  in  any  other  country,  while  the  price  of 
s  as  low,  if  not  lower.  The  loss  of  fuel,  which  is 
's  unavoidable  to  a  certain  extent,  due  to  extreme 
jes  in  load  conditions,  can  reach  a  rather  high 
:  before  equalling  the  saving  in  the  cost  of  labor 
o  mechanical  firing.  Doubtless  these  two  items 
hat  make  the  mechanical  stoker  so  much  favored, 
without  doubt  the  cheapest  means  of  abolishing 
e,  which  has  become  a  necessity,  while  with  hand 
smokeless  chimneys  are  an  impossibility, 
conclusion  I  wish  to  say  that  there  is  no  good 
id  for  condemning  either  the  stoker  or  the  flat 
,  as  either  will  give  satisfaction  when  installed 
:  conditions  warrant.  R.  F.  Barr. 


The  Steam  Plant. 


r  of  the  Engineers'  Review: 
taking  up  the  subject  of  the  steam  plant  one 
that  the  longer  it  is  under  consideration  the 
er  ground  there  is  for  a  diversion  of  opinions, 
lature  and  size  of  the  plant  must  of  necessity  be 
;rmining  factor  in  the  selection  of  the  engine  and 
•.  It  would  be  folly  to  install  a  water  tube  boiler 
Corliss  engine  in  the  average  saw  mill  plant  and 
ime  holds  good  if  it  were  contemplated  to  place 
ler  boilers  in  a  large  lighting  or  power  plant. 
r  all  around  work  the  return  tubular  boiler  is  the 
adapted   for  general   manufacturing  where  the 


boiler  pressure  ranges  from  80  to  125  pounds.  In  elec- 
tric lighting  and  power  plants  where  the  steam  pressure 
is  nearer  the  150  and  175  pounds  mark,  the  return  tubu- 
lar boiler  is  not  adaptable;  consequently  the  water 
tube  boiler  will  be  found  favorable  for  these  pres- 
sures. 

The  return  tubular  boiler  is  without  doubt  the  cheap- 
est, as  well  as  the  easiest  to  keep  clean  and  in  repair. 
This  also  applies  to  the  brick  setting,  while  the  cost  of 
maintenance  is  low. 

The  general  belief  among  engineers  that  the  return 
tubular  boiler  is  a  dangerous  boiler  to  operate  is  open 
to  argument.  In  considering  the  question  two  factors 
must  be  considered,  t.  e.  the  way  the  boiler  is  made  and 
the  care  and  attention  it  is  to  receive. 

Every  steam  boiler  that  has  ever  been  made  is  dur- 
ing its  life  as  a  steam  generator,  an  element  of  danger. 
This  applies  to  water  tube  as  well  as  to  return  tubular 
boilers,  but  the  construction  and  the  care  given  them 
after  they  are  in  service  has  considerable  to  do  with 
regard  to  explosions. 

It  is  true  that  occasionally  a  return  tubular  boiler 
which  has  been  made  by  a  reliable  boiler  manufacturer 
and  which  has  received  good  care  and  attention  from 
the  men  in  charge,  explodes  from  no  apparent  cause. 
On  the  other  hand,  the  same  type  of  boiler  made  by 
nobody  knows  who,  and  used  and  abused  by  every 
would-be  engineer  who  has  had  a  chance  for  the  last 
20  or  25  years,  is  still  held  together  by  some  mysterious 
power  that  seems  to  watch  over  boiler  and  attendants 
alike. 

In  some  of  the  so-called  modem  power  plants,  con- 
ditions are  also  found  which  ought  not  to  exist  in  any 
plant,  large  or  small.  While  looking  through  a  large 
power  plant  recently,  during  the  evening,  it  was  im- 
possible to  distinguish  the  water  level  in  the  boilers  by 
means  of  the  glass.  The  attendants  were  either  depend- 
ing on  the  high  and  low  water  alarm  or  on  the  amount 
of  water  that  was  dripping  from  the  try  cocks.  In  this 
case  the  upper  part  of  the  boiler  room  was  so  poorly 
illuminated  that  the  water  columns  and  glasses  were 
shrouded  in  semi-darkness.  Operating  boilers  under 
such  conditions  should  be  condemned  by  one  and  all. 

The  water  tube  boiler  has  of  recent  years  come  into 
wide  use  and  is  evidently  adapted  to  electrical  work, 
and  while  its  merits  cannot  be  pointed  out  in  any  one 
particular,  it  is  evident  that  it  is  an  all  around  boiler, 
from  the  fact  that  it  meets  the  requirements  of  the 
electric  power  station,  which  is  about  as  varied  as  any 
type  of  power  station. 

In  the  majority  of  water  tube  boilers  the  shell,  which 
rarely  exceeds  42  inches  in  diameter,  is  removed  from 
the  direct  heat  of  the  furnace,  and  is  therefore  not  sub- 
jected to  the  deterioration  that  the  return  tubular 
boiler  is,  with  riveted  seams  which  are  necessarily 
exposed  to  the  flames  of  the  furnace.  For  this  reason 
the  necessity  of  reducing  the  boiler  pressure  does  not 
affect  the  working  value  of  the  boiler,  as  it  ages,  to  the 
extent  that  it  should  with  the  return  tubular  boiler. 

Water  tube  boilers  are  not  advocated  by  lazy  men,  as 
they  require  more  attention  than  the  return  tubular 
boiler  on  account  of  the  small  amount  of  water  in 
them  compared  to  the  return  tubular  boiler.  Water 
tube  boilers  are  quick  to  respond  to  any  demand  made 
upon  them  and  when  called  upon  to  do  so  will  develop 
far  beyond  their  rated  capacity.     Although  they  are 
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quick  steamers  they  are  equally  as  quick  in  losing  their 
steam. 

One  great  advantage  of  the  water  tube  over  the  re- 
turn tubular  boiler  is  due  to  the  fact  that  while  500 
horsepower  may  be  the  rating  of  one  boiler,  it  would 
require  several  return  tubular  boilers  to  develop  the 
same  horsepower.  In  the  congested  section  of  cities 
where  space  is  at  a  premium,  this  is  something  that 
cannot  be  overlooked,  as  one  500-horsepower  boiler 
will  occupy  less  floor  space  than  will  the  same  horse- 
power in  return  tubular  boilers. 

The  tendency  of  the  times  is  to  equip  boilers  of  mod- 
em steam  plants  with  automatic  stokers.  This  applies 
to  the  return  tubular  boiler  also,  but  it  is  a  question 
with  many  as  to  whether  they  are  as  cheaply  operated 
as  a  boiler  fired  by  hand.  It  would  seem  tiiat  this  is 
not  so,  as  the  greater  number  of  the  boilers  in  the  Inter- 
borough  Rapid  Transit  company's  station  which,  when 
complete,  will  be  the  largest  in  the  world,  are  to  be 
fired  by  hand. 

The  choice  of  the  engine  should  be  a  matter  for  con- 
siderable forethought.  It  is  a  noticeable  fact  that 
the  majority  of  power  plants  are  operated  by  some 
type  of  four-valve  engine,  and  from  observation  it 
would  appear  that  more  engines  of  the  Corliss  type  are 
used  in  large  lighting  and  power  plants  than  of  all 
other  types  combined. 

Outside  of  the  matter  of  economy  for  which  the 
Corliss  is  justly  noted,  and  hence  a  favorite  with  en- 
gineers, is  the  accessibility  of  the  valve  gear  for  ex- 
amination and  repairs.  The  advantage  and  simplicity 
of  the  Corliss  valve  is  so  well  known  that  it  is  not 
necessary  to  go  into  details.  Suffice  it  to  say  that  by 
removing  the  back  bonnets,  the  valves  may  be  removed 
from  their  seats  through  the  rear  opening  by  merely 
removing  the  four  cap  screws  without  disarranging 
the  valve  gear  in  the  least. 

Another  reason  why  the  Corliss  engine  is  a  favorite 
among  engineers  is  because  the  valves  being  cylindrical 
are  easily  turned  up  in  a  lathe  when  they  become  worn, 
and  the  valve  scats  being  cylindrical  are  easily  rebored. 
There  are  many  other  advantages  to  the  credit  of 
the  Corliss  valve,  such  as  light  valves,  wearing  of  the 
valves  at  a  very  slow  rate,  separate  steam  and  exhaust 
valves  and  double  eccentrics  which  allow  of  a  later  cut- 
off when  necessity  demands. 

These  engines  are  of  the  compound  condensing 
type,  in  most  larirc  jilants,  but  there  is  little  choice 
between  them  and  the  triple  or  quadruple  expansion 
engines  except  that  the  feature  of  simplicity  is  to  the 
advantage  of  the  compound  engine. 

The  steam  turbine  is  gradually  gaining  a  place  in 
central  power  stations.  .\t  this  stage  of  its  progress 
it  is  impossible  to  form  an  unbiased  opinion  as  to  its 
merits,  when  compared  with  the  reciprocating  engine. 
When  they  have  out  grown  what  may  justly  be  termed 
the  experimental  stage  and  have  had  a  chance 
to  develop  objectionable  points,  a  better  opportunity 
for  comparison  and  comment  will  be  presented. 

Francis  B.  Houck. 


Stopping  Small  Leaks  in  Pipes. 

Editor  of  the  Engineers'  Review : 

Most  of  the  engineers  who  write  for  publication  I 
notice,  deal  with  the  larger  things  which  occur  in 
steam  plant  practice,  which  of  course  is  all  right;  but 


it  has  occurred  to  me  that  a  few  of  the  little  dui|i 
might  be  touched  upon  with  advantage.  One  of  At 
annoying  things  which  occur  in  steam  plants  is  tk 
pitting  of  steam  and  water  pipes,  which  not  only  kadi 
to  a  waste,  but  is  a  source  of  considerable  anooyanet 
to  the  man  in  charge. 

It  frequently  happens  that  a  mere  pin  hole  cona 
in  a  pipe  which  may  be  perfectly  sound  othenriit 
From  this  pin  hole  a  spray  of  either  water  or  stem 
escapes,  which  not  only  looks  bad,  but  is  disagrecaUt 
It  seems  a  shame  to  take  out  a  length  of  pipe  just  k- 
cause  it  has  a  little  pin  hole,  and  the  engineer  oftn 
does  not  feel  safe  in  cutting  that  portion  out  ad 
connecting  up  again  because  he  does  not  knov  it 
condition  of  the  pipe  in  its  other  parts. 

A  plan  that  I  have  worked  to  good  advantage  ii 
instances  of  this  sort,  is  shown  in  the  illustndoi. 
When  a  pin  hole  occurs  in  a  pipe  line  I  shut  oflfte 


REPAIR  FOR   PIPE   UNDER  LOW   PRESSURE. 

pressure,  drill  a  hole  in  the  pipe  where  the  pin  hok 
is,  and  tap  it  out  for  a  fine  tfireaded  screw  and  ttea 
screw  in  a  round  headed  screw  having  a  rubber  boib- 
ing  next  to  the  head  as  shown.  This  has  eSeOxaHf 
stopped  such  leaks  more  than  once,  and  it  is  the  mot 
convenient  way  that  I  know  of,  unless  a  clamp  is  n 
of  which  there  are  several  kinds  manufactniciL 
Clamps  are  not  always  available,  however,  and  in  sndi 
instances  the  screw  comes  in  most  convenient. 

I  think  Mr.  Herrin  on  page  12  of  the  July  issne, 
gives  about  the  best  explanation  as  to  why  a  three-mj 
cock  is  not  advisable  in  taking  indicator  cards,  that  I 
have  ever  seen.  Such  letters  as  that  are  what  enginecn 
want,  rather  than  discussions  on  subjects  that  will 
never  be  agreed  upon. 

One  thing  I  have  noticed,  engine  builders  when 
setting  up  an  engine  and  indicating  it,  invariably  use 
a  three-way  cock.  The  thing  that  puzzles  me  is  te. 
If,  by  the  use  of  the  three-way  cock,  such  discrepancies 
occur  in  valve  setting  as  has  been  stated,  why  should 
these  engine  builders  allow  it  to  be  used.  "The  only 
reason  that  I  can  see  is  as  Mr.  Herrin  says,  it  causa 
the  diagram  to  show  a  larger  area  than  it  should,  the^^ 
by  giving  a  false  impression  that  the  engine  is  doing 
more  work  per  pound  of  steam  than  it  really  is. 

I  am  convinced  that  Mr.  Herrin  is  right  in  his  reas- 
oning, and  that  for  actual  results  cards  should  be 
taken  from  each  end  of  the  cylinder  separately,  hav- 
ing the  connections  as  short  as  possible. 

Geo.  Bemis. 


Closing  Valves  and  Other  Things. 

Editor  of  the  Engineers'  Review: 

There  has  been  considerable  written  in  the  Revieir 
regarding  the  use  of  wrenches  on  valve  wheels,  and 
the  evil  effects  of  closing  the  valves  too  tight,  but  tiiere 
has  been  nothing  said  to  my  knowledge  against  not 
closing  the  valves  tight  enough.    I  thiiSc  more  valves 
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ime  leaky  by  not  being  closed  tight,  when  they 
in  good  condition,  than  from  all  other  causes 
bined.  I  have  known  of  many  engineers  who 
;  a  habit  of  closing  the  valves  in  a  haphazard 
and  consequently  are  always  bothered  witii  leaky 
es. 

ake  for  example  a  valve  on  a  steam  line  being 
k1  in  a  careless  manner.  It  may  be  steam  tight 
rst,  but  as  soon  as  the  valve  and  stem  cool,  they 
ract  which  allows  the  steam  to  sizzle  through,  espe- 
y  when  the  pressure  comes  on  the  under  side  of 
disk  as  it  is  generally  supposed  to  do;  This  steam 
ing  through  will  soon  cut  grooves  in  the  disk  and 
he  seat  so  it  will  become  impossible  to  close  the 
e  steam  tight,  with  a  wrench  or  otherwise, 
am  running  a  pumping  station  with  a  suction  pipe 

0  feet  long,  pumping  from  four  wells.    The  suction 
slopes  gradually  downward  from  the  wells  toward 

pump  for  a  distance  of  1,900  feet  and  then  dips 
n  22  feet,  passing  under  a  creek  and  up  on  the 
r  side  to  the  pump  which  is  located  10  feet  higher 

1  the  wells.  The  lift  on  the  suction  side  is  some- 
is  24  feet.  We  pump  against  a  head  of  400  feet 
1  an  8  X  ID-inch  triplex  power  pump  and  a  18  x 

12-inch  duplex  steam  pump.  The  cost  is  about 
:nts  per  1,000  gallons  for  fuel  and  labor  for  the 
er  pump,  but  is  considerably  more  for  the  steam 
ip.  This  is  a  little  better  than  in  the  case  of  Mr. 
Y,  whose  letter  appeared  a  few  months  ago. 
would  like  to  call  H.  J.  A,'s  attention  to  his  example 
figuring  the  steam  consumption  of  a  compound 
ex  steam  pump,  in  the  July  number,  on  page  24. 
nust  have  either  made  a  mistake  or  I  do  not  under- 
d  what  he  means  by  a  duplex  steam  pump.  He 
,  the  pump  makes  25  revolutions  per  minute,  and 
a  12-inch  stroke  and  a  piston  speed  of  100  feet  per 
ute,  for  the  water  end.  So  it  must  have  two  water 
iders  which  are  double  acting,  and  I  suppose  it 
two  steam  cylinders  and  pistons  with  a  piston  speed 
d  to  the  water  pistons,  that  is,  100  feet  per  minute, 
ling  off  at  half  stroke  the  steam  would  be  following 
pistons  at  full  pressure  for  half  the  travel  or  50 

per  minute.  My  way  of  figuring  would  be  as  fol- 
5  :  Area  of  steam  piston  153.94-inch  or  1.069 
ire  feet.  1.069  X  50  X  60  =  3,207  cubic  feet  per 
r.  Then  weight  of  steam  per  cubic  foot  at  105 
ids  gage  pressure  =  .2759  pounds.  Then  3,027  X 
9  =  884.8113.  884.8114  -^  26.18  =  33.797  pounds 
horsepower  per  hour.  A.  B. 


Pressure  on  Cylinder  Stud  Bolts. 

or  of  thtf  Engineers'  Review : 
Dmeone  brought  up  the  subject  recently  regarding 
pressure  in  cylinders  and  on  cylinder  stud  bolts, 
lothing  more  has  been  said  regarding  the  matter 
ve  taken  the  liberty  of  writing  a  few  things  which 
ink  will  prove  to  the  satisfaction  of  all  that  the 
n  on  cylinder  studs  are  the  same,  regardless  of  the 
sure  in  the  cylinder  unless  it  reaches  a  certain 
sure.  Supposing  the  nuts  on  the  studs  are  screwed 
ight  enough  to  equal  a  pressure  of  100  pounds, 
pressure  in  the  cylinder  of  the  engine  may  equal 
ounds,  but  the  strain  on  the  stud  and  nuts  will  be 
This  question  seems  to  be  disputed  more  or  less 
ngineers,  and  will  doubtless  continue  to  be  argued 
ss  some  conclusive  proof  is  given  to  show  that 


conditions  are  different  from  what  they  are  supposed 
to  be  by  some. 

In  Fig.  I  is  showm  a  cylinder  head  having  extra  long 
studs,  each  one  containing  a  stiff  spring  between  the 
nut  and  the  cylinder  head.  The  nuts  we  will  asstmie 
are  tightened  up  until  the  springs  have  a  pressure  of 


Fia  1.     SPRINGS  HOLDING  CYLINDER  HEAD  IN  PLACE. 

ICO  pounds  upon  them.  It  is  evident  that  a  pressure  of 
99  pounds  on  the  inner  side  of  the  cylinder  head 
will  not  force  the  head  out  against  the  springs,  be- 
cause each  spring  is  exerting  a  pressure  of  i  pound  in 
excess  of  that  which  is  in  the  cylinder.  If  the  pres- 
sure in  the  cylinder  is  increased  to  100  potmds  the 
cylinder  head  will  not  be  forced  out  against  the  spring 
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FIG.  2.     ANOTHER  TEST  AS  TO  STRAIN  ON  STUD  BOLTS. 

as  the  pressures  will  exactly  balance  each  other.  If, 
however,  the  pressure  in  the  cylinder  is  increased  to 
loi  pounds,  tfien  the  cylinder  head  will  be  forced 
against  the  springs,  because  the  springs  will  be  exert- 
ing a  pressure  of  just  i  pound  less  than  the  pressure 
exerted  from  the  inside  of  the  cylinder.     This  is  a 
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clear  explanation  of  how  the  pressure  on  the  cylinder 
head  is  not  greater  when  the  engine  is  running  than 
when  it  is  standing  unless  the  pressure  in  the  cylinder 
exceeds  that  exerted  against  the  cylinder  head  by 
the  nuts  on  the  studs. 

Fig.  2  shows  an  experiment  which  may  be  tried  by 
anyone  having  a  pair  of  steelyards,  as  shown.  It 
should  be  suspended  from  a  beam  capable  of  support- 
ing a  weight  of  lOO  pounds  or  more.  Make  a  frame 
as  shown,  having  cross  pieces  at  the  top  and  bottom 
and  held  together  by  four  bolts.  The  top  cross  piece 
has  an  eye  bolt  screwed  through  it  which  is  to  be 
hung  on  the  steelyard  hook.  Through  the  bottom  cross 
piece,  a  long  threaded  bolt  should  be  inserted,  having 
a  nut  and  washer  on  the  upper  side.  The  bottom  of 
the  bolt  is  secured  to  an  eye  bolt  in  the  floor,  or  some 
convenient  place  able  to  stand  the  strain. 

When  ready,  place  the  weight  on  the  steelyard  at 
the  ICO  mark  and  screw  up  on  the  nut  B,  until  the  arm 
just  balances.  It  will  then  be  found  that  by  adding 
weights  as  shown  at  C,  which  have  previously  been 
weighed  that  when  a  loi  pound  weight  has  been  placed 
on  the  bottom  cross  piece  D,  that  the  strain  is  taken 
from  the  nut  B.  If  only  99  pounds  is  placed  on  the 
cross  arm  D,  the  strain  on  the  nut  will  be  exactly  the 
same  as  shown  by  the  balancing  of  the  steelyard  arm. 
This  is  another  conclusive  proof  that  the  strain  on  the 
stud  and  nut  of  the  cylinder  head  is  always  the  same 
unless  the  pressure  in  the  cylinder  exceeds  that  which 
is  exerted  by  the  nut  in  the  cylinder  head. 

Herbert  Hiser. 


Mechanical  Draft. 

Editor  of  the  Engineers'  Review : 

The  practice  of  installing  mechanical  draft  appara- 
tus in  the  modern  steam  plant  is  a  question  that  is  of 
more  or  less  interest  to  engineers,  especially  to  those 
who  expect  to  have  anything  to  do  with  it.  Mechan- 
ical draft  is  produced  by  two  methods,  the  forced  and 
the  vacuum  or  induced  system.  Under  these  two 
heads  come  a  number  of  different  methods  of  produc- 
ing draft,  but  the  principle  is  practically  the  same. 

When  forced  draft  is  used,  we  find  that  the  air  is 
forced  through  the  fire,  but  with  the  induced  draft  it 
is  drawn  through  the  fire.  With  forced  draft  the  air 
can  be  supplied  in  two  ways,  first  by  making  the  ash- 
pit practically  air  tight  and  forcing  the  air  into  it  under 
whatever  pressure  will  give  the  best  result.  In  this 
way  the  only  escape  of  air  is  through  the  bed  of  fuel 
on  the  grate  and  must  therefore,  be  utilized  in  produc- 
ing combustion.  The  second  method  is  to  make  the 
fire  room  air  tight  or  as  much  so  as  is  possible  and 
maintain  the  required  air  pressure  in  the  room. 

In  the  vacuum  or  induced  draft  system  the  exhaust 
fan  is  introduced  between  the  boiler  and  stack  and 
the  products  of  combustion  are  drawn  into  the  fan 
and  exhausted  in  the  chimney  which  only  needs  to 
be  high  enough  to  carry  the  smoke  clear  of  the  build- 
ing, as  the  fan  maintains  the  partial  vacuum  that 
would  exist  in  the  chimney  if  it  were  of  suitable 
height.  It  is  required,  however,  that  the  capacity  of 
the  fan  be  such  as  to  handle  all  the  gases  produced, 
with  the  same  intensity  of  draft  as  would  be  required 
in  a  chimney  of  a  size  sufficiently  large  to  care  for  the 


proper  combustion  under  the  severest  loads  tha 
be  carried  with  natural  drafts. 

Probably  the  induced  draft  system  will  fin( 
favor  with  engineers  than  the  forced  draft,  bet 
seems  to  be  tfie  natural  application  of  a  mec 
draft,  the  effect  being  the  same  as  if  a  chinine 
used.  In  addition  to  this  it  possesses  certain  f 
which  have  been  found  to  be  of  great  advantaj 
chimney  draft.  Another  thing  tfiat  is  in  favc 
is  the  fact  that  when  it  is  to  be  installed  after 
has  been  in  operation  any  period  of  time,  the  a 
ment  of  the  setting  that  is  required  for  a  chimnc 
does  not  need  to  be  altered,  and  the  intensity 
draft  obtainable  is  greater  and  permits  of  a  mudi 
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FIG.  1.     FORCED  DR.\FT    SYSTEM. 

range  or  regulation  than  other  systems.  A 
feature  favorable  to  it  is  that  in  case  the  setti) 
air  leaks,  the  duct  and  ashes  are  drawn  in  rathe 
blown  out  as  would  be  the  case  in  the  forced 
system. 

The  first  arrangement  of  mechanical  draf 
doubtless  that  of  the  closed  ashpit  system  and 
engineers  still  prefer  it  to  the  induced  system, 
system  may  be  arranged  in  a  simple  manner  th< 
applicable  being  that  of  introducing  the  air  in 
sides  of  the  ashpit  through  a  pipe  or  fan.  Wit 
simple  method,  however,  there  is  a  danger  of  bt 
holes  through  the  fire  because  the  distribution  < 
air  is  unequal  and  it  results  not  only  in  burning 
in  the  fire,  but  also  tends  to  overheat  the  grate ' 
the  concentration  is  the  greatest. 

One  good  method  of  distributing  the  air  as 
ters  the  ashpit,  is  to  introduce  it  through  a  so 
inlet  located  under  the  floor  of  the  ashpit,  or  i 
bridge  wall  near  the  bottom  of  the  pit,  having  a 
per  to  govern  the  inflow  of  the  air  which  also  d 
it  downward  and  thus  brings  about  a  satisfactor 
tribution. 

Although  mechanical  draft  has  given  satisfacti 
many  instances,  it  cannot  be  claimed  that*  it  has  1 
all  circumstances  produced  greater  economy,  a 
economy  of  a  mechanical  draft  depends  upon  c 
tions  and  the  actual  need  which  those  ccndi 
present. 

Cases  are  not  at  all  rare,  however,  in  which,  w 
boiler  that  is  well  designed,  the  evaporative  powe 
been  increased  when  mechanical  draft  has  been 
ployed,  from  20  to  25  per  cent,  and  in  some  cases  | 
tically  doubled  for  short  periods  in  excess  of 
was  obtained  under  normal  conditions  with  chi 
drafts.  These  results  are  brought  about  by  the  o 
cheaper  grades  of  coal  which,  although  atnonntii 
more  pounds  per  horsepower  due  to  a  greater  0 
sity  of  the  draft,  the  cost  per  horsepower  will  be 
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i  very  often,  due  to  the  lower  cost  of  fuel  per  ton. 
1  some  cases  the  weight  of  water  evaporated  may 
:he  same  although  less  fuel  at  the  same  cost  is 
I.  This  is  due  to  a  higher  rate  of  combustion,  but 
'  applies  to  cases  where  such  is  needed  for  the  pro- 
combustion  of  the  fuel. 

^th  the  induced  draft  system,  the  iires  can  be  ad- 
ed  to  a  nicety  and  a  more  perfect  combustion  se- 
!d  of  the  gases  which  escape  from  the  coal,  while 
le  same  time  the  air  supply  can  regulate  it  to  bring 
It  a  proper  combustion  of  coal  on  the  grates.  One 
he  most  important  advantages  of  mechanical  draft 
le  perfect  control  of  the  rate  of  combustion,  be- 
ie  tfie  intensity  of  the  draft  is  only  limited  by  the 
id  of  the  fan  which  may  be  made  to  cover  a  wide 
;e  of  conditions.    In  plants  where  economizers  are 
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FIG.  I.     INDUCED  DRAFT  SYSTEM. 


1  and  certain  types  of  superheaters,  it  becomes  al- 
t  a  necessity  to  provide  some  means  of  furnishing 
cient  air  for  combustion,  because  of  the  low  tem- 
ture  of  the  gases  reaching  the  chimney. 
Mechanical  draft  is  also  a  valuable  feature  in  plants 
re  the  demand  for  steam  is  very  great  only  a  por- 

of  the  time,  which  would  require  a  larger  number 
oilers  than  would  be  required  under  normal  condi- 
J.  It  again  comes  into  favor  when  it  is  impracti- 
B  to  increase  the  height  of  a  chimney,  and  will  be 
id  in  such  cases,  to  be  the  cheaper  method  of  ob- 
ing  the  additional  draft  required.  The  principal 
mtages  claimed  for  mechanical  draft  is  the  ab- 

to  control  within  narrow  limits  the  rate  of  com- 
ion  required  for  the  economical  combustion  of  any 
le  of  fuel.  A  closer  regulation  of  the  air  required 
combustion  is  obtained  which  reduces  the  produc- 

of  smoke,  and  in  securing  better  conbustion  it 
s  to  better  economy.  Another  advantage  is  greater 
)tability  to  changing  requirements  without  addi- 
d  expense  for  apparatus  and  there  is  also  a  reduc- 
of  the  first  cost  for  producing  a  given  draft  power. 
Mechanical  drafts  also  permit  of  the  installation  of 
lomizers  and  superheaters,  without  any  necessity 
roviding  other  means  of  maintaining  a  draft  and 
so  permits  of  an  absolute  uniform  draft  regardless 
itmospheric  conditions.  It  provides,  too,  for  an 
lomical  means  of  increasing  the  draft  where  in- 
cient  chimney  capacity  exists  and  permits  of  the 
of  highly  heated  air  for  combustion,  without  in 


any  way  interfering  with  the  disposal  of  the  ashes, 
clinkers,  etc. 

There  are  many  instances  where  the  chimney  is  well 
built  and  proportioned,  where  it  will  prove  to  be  in 
the  long  run  as  cheap  a  means  of  producing  a  satis- 
factory draft  as  any  means  that  have  been  devised. 
Mechanical  draft  is  appreciated  more  in  instances 
where  the  chimney  for  various  reasons  has  become 
too  small  to  furnish  the  required  draft  or  when  the 
plant  is  removed  to  another  location,  or  the  arrange- 
ment is  such  that  the  one  chimney  cannot  serve  all  fiie 
boilers  to  advantage.  D.  O.  Crawford. 


Fire  Room  Tools. 


Editor  of  the  Engineers'  Review : 

I  notice  in  the  Review  that  some  of  the  boys  of  the 
Smutty  Face  tribe  describe  a  few  handy  tools 
for  the  furnace  and  fireman.  Some  engineers  care 
very  little  what  kind  of  handy  implements  the  fireman 
may  have  for  himself,  as  they  do  not  have  to  fire  the 
furnace,  and  all  they  want  is  steam  and  plenty  of  it. 

When  an  engineer  does  his  own  firing  he  will  then 
take  some  interest  in  his  tools  and  other  things  which 
will  save  him  much  hard  work  and  extra  time.  I  am 
doing  my  own  firing  and  the  following  little  kinks 
may  come  in  useful  to  some  reader  of  this  letter. 

I  put  chains  on  my  furnace  doors  just  the  same  as 
are  on  locomotives.  First  drill  a  hole  through  the  door 
and  insert  an  eye  bolt  for  one  end  of  the  chain  and 
secure  the  other  end  on  the  breeching  or  some  con- 
venient part  where  the  chain  will  swing  so  it  will  be 
handy  to  catch.  These  chains  do  not  look  bad  where 
they  are  used.  I  also  find  that  a  common  mortar  hoe 
with  a  long  handle  plays  a  good  part  in  the  handy  tool 
game  for  cleaning  the  ashpit  and  grates  where  there 
are  no  clinkers.  It  is  much  lighter  and  more  satisfac- 
tory to  handle  than  the  heavy  iron  scraper. 

John  L.  Rucker. 

[It  will  be  found  by  securing  one  end  of  the  chain 
to  the  handle  of  the  furnace  door  and  the  other 
end  to  the  hole  in  the  pin  or  rod  in  the  lower  hinge 
of  the  flue  cap  doors,  that  the  chains  will  hang  in  a 
very  convenient  position  and  will  swing  clear  of  every 
thing  if  they  are  not  too  long. — Editor.] 


Losses  in  the  Boiler  Room. 

Editor  of  the  Engineers'  Review : 

The  average  engineer  when  he  assumes  charge  of  a 
steam  plant  usually  forms  an  idea  during  the  first  week 
as  to  whether  his  engines  are  wasting  steam  or  not. 
Sometimes  this  will  be  told  by  the  amount  of  water 
consumed  compared  with  the  horsepower  developed, 
while  sometimes  the  sound  of  the  exhaust  will  give  him 
an  inkling  as  to  what  is  taking  place.  Be  as  it  may,  his 
greatest  concern  is  that  the  engine  is  not  economical. 
The  fact  that  the  boiler  room  may  be  where  losses  are 
taking  place  is  usually  of  secondary  consideration. 

The  more  I  consider  the  matter  the  more  I  am  con- 
vinced that  a  large  per  cent  of  steam  plant  losses  are 
due  to  radiation  and  air  leakages.  In  fact,  this  is  a 
point  which  has  long  been  recognized  by  engineers  who 
are  at  all  concerned  regarding  the  operation  of  their 
plant,  and  who  have  endeavored  to  reduce  these  losses 
to  a  minimum.  Losses  by  air  leakages  are,  as  a  gen- 
eral thing,  passed  over  as  a  matter  not  to  be  seriously 
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considered.  Some  engineers  have  even  gone  so  far 
as  to  ridicule  such  ideas,  claiming  that  it  is  drawing 
the  point  rather  fine.  Nevertheless  the  fact  remains 
that  air  leakage  through  the  boiler  setting  in  any  way 
is  a  direct  loss,  and  a  serious  one,  as  it  reduces  the 
temperature  in  the  flues  and  also  reduces  the  draft  by 
cooling  the  chamber  gases. 

Doubtless  many  air  leaks  are  occasioned  by  lack  of 
care  on  the  part  of  the  fireman,  together  with  the  in- 
clination of  some  builders  to  put  in  an  extra  long  fur- 
nace. It  is  doubtful  if  a  furnace  much  over  syi  feet 
long  can  be  properly  fired,  because  of  the  difficulty  in 
placing  coal  where  it  should  be  placed  and  maintain- 
ing an  even  thickness.  With  long  grates  it  is  difficult 
to  fill  the  hollow  places  and  keep  the  bars  completely 
covered,  the  tendency  being  to  allow  the  comers  to  be- 
come bare. 

Without  doubt  more  st.eam  can  be  made  by  using 
the  spreading  system  than  any  other,  but  to  get  the 
best  results  only  one  side  should  be  fired  at  once  so 
that  the  excess  air  to  half  the  grates  may  mix  hot  with 
the  air  to  the  other  half. 

It  may  be  a  surprise  to  some  to  know  that  the  ma- 
jority of  bituminous  coals  do  not  bum  except  as  a  gas, 
until  about  a  third  of  their  weight  has  been  gasified. 
When  new  coal  is  thrown  on  the  fire  it  is  easily  seen 
that  the  fire  is  chilled,  due  chiefly  to  the  absorption  of 
latent  heat  by  the  production  of  gas.  It  is  evident, 
therefore,  that  thin  firing  is  what  is  required  if  the  best 
results  are  to  be  obtained.  In  burning  bituminous  coal 
much  of  the  calorific  capacity  of  the  fuel  is  absorbed  by 
latent  heat  from  the  newly  distilled  gas,  but  is  rendered 
up  again  when  burned  later  on.  Bituminous  coal  must 
have  time  and  space  and  temperature  to  bum  and  the 
higher  the  temperature  the  less  time  and  space  are 
required. 

The  question  of  smoke  prevention  has  a  bearing 
upon  losses  in  the  boiler  room,  for  although  smoke  may 
be  prevented  by  the  admission  of  an  excessive  amount 
of  air  into  the  furnace,  it  is  not  an  economical  way  of 
preventing  smoke  and  often  entails  loss.  This  is  be- 
cause that  although  the  air  has  a  chilling  effect,  all  the 
gases  are  burned  before  they  have  lost  much  of  their 
temperature.  It  is  important  that  all  air  leaks  in 
boiler  settings  be  prevented  and  that  the  air  is  allowed 
to  enter  the  furnace  only  through  the  grates. 

Notwithstanding  the  arguments  advanced  by  a  good 
many  engineers,  which  would  lead  us  to  suppose  that 
tlie  greatest  care  was  used  in  the  manner  in  which  the 
coal  supply  was  handled,  it  is  an  assured  fact  that 
coal  always  has  been  and  is  at  the  present  time  burned 
by  a  rule  of  thumb  method.  The  way  in  which  steam 
engines  are  built  at  the  present  time  allows  of  very  lit- 
tle improvement  to  be  made,  as  far  as  any  immediate 
change  in  dcsii^n  is  concerned,  which  will  affect  the 
economy  in  the  reduction  of  steam  consumption.  In 
the  boiler  room,  however,  we  surely  find  a  place  where 
scientific  methods  can  be  applied  with  advantage. 

We  have  been  told  time  and  time  again  that  the 
burning  of  fuel  is  a  chemical  process  and  can  only  be 
done  properly  when  the  chemical  process  is  fully  un- 
derstood. Too  many  engineers  and  firemen  think  that 
because  of  this  fact,  it  is  necessary  for  them  to  thor- 
oughly understand  chemistry,  but  it  is  doubtful  if  this 
is  so.  A  partial  knowledge  of  the  matter  would,  how- 
ever, be  found  of  benefit.    What  the  engineer  and  fire- 


man should  be  governed  by  is  not  a  knowIed{ 
chemistry,  but  its  teachings.  When  they  reco 
this,  then  they  will  be  in  a  position  to  save  coal 
their  employer  will  be  benefited  just  so  much  as 
put  their  knowledge  and  observation  into  pn 
When  this  is  brought  about  we  will  see  less  agil 
regarding  the  smoke  nuisance,  because  the  font 
of  smoke  will  be  largely  if  not  entirely  preventec 

C.  T.  Pe 


Removing  Packing  from  a  Flange  Joint. 

Editor  of  the  Engineers'  Review : 

The  job  of  removing  old  packing  from  flange ; 
is  in  many  instances  a  comparatively  easy  matte 
pecially  so  when  the  pipe  can  be  sprung  apart  en 
to  allow  for  free  movement  of  a  scraper  betwce 
two  faces.  There  are  times,  however,  when  it  i 
possible  to  force  the  flanges  apart  enough  to  wor 
tween  them. 

In  one  instance  I  had  a  pipe  running  from  a  h( 
which  was  anchored  solid  across  the  room  and 
ning  down  the  wall  as  shown  in  the  illustration. 


SAWING  OUT  PACKING. 


pipe  had  a  flange  connection  which  eventually  b 
leaking.    How  to  get  the  old  packing  out  and  the 
packing  in  was  a  problem  which  bothered  me  co 
erably.     I  finally  hit  upon  a  scheme  of  making 
of  an  old  hand  saw  as  shown.     By  driving  a 
chisel  in  at  the  bottom  between  the  flanges,  I  man 
to    keep    them    from    springing    together    and 
ceeded  to  use  the  saw.    After  sawing  about  half 
through,  a  chisel  was  driven  in  from  the  top  am 
rest  of  the  gaskets  cleaned  out,  when  a  new  one 
inserted,  and  the  flange  bolted  together.     This 
help  someone  who  has  had  similar  trouble. 

I.  Mulfoi 


Pump  Repairs. 

Editor  of  the  Engineers'  Review : 

The  following  pump  repairs  may  be  of  intere 
your  readers.  Fig.  i  is  a  case  where  an  inner  p 
follower  was  broken  as  shown,  while  getting 
rod  out.  The  pump  being  the  only  means  of  su] 
ing  the  boiler  something  had  to  be  done  quick 
washer  was  made  from  a  shovel  with  a  hammer 
chisel.  This  was  pushed  on  the  rod,  then  the  br 
follow-er  head,  the  piston  being  of  the  ring  type 
piece  of  2-inch  pipe  was  put  inside  the  inner 
to  hold  one  follower  against  the  other.  This  wo 
very  well  until  another  follower  was  obtained. 
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one  instance  a  gland  nut  came  off  and  jam- 
the  thread  so  it  could  not  be  replaced.  A  thread- 
tool  was  made  of  a  file  by  bending  the  end  and 
;  to  the  thread  pitch  as  shown,  and  Uien  tempered, 
lolding  it  into  the  thread  while  the  nut  turned,  the 


^\      \ 


ffi  cy 


Fia  1.     BROKEN   FOLLOWER. 

Ld  was  cleared,  and  by  working  it  in  the  gland 
id  this  was  cleared  also.  Fig.  2  shows  the  tool. 
Fig.  3  a  locknut  and  follower  on  the  water  end 
pump  came  off  and  burred  the  end  of  the  rod. 
r  smoothing  with  a  file,  a  nut  having  the  same 
id  as  the  rod  was  split  and  filed  to  give  a  dear- 


G.  2.  TOOL  FOR  REMOVING  BURR  FROM  THREADS. 

and  then  put  in  the  socket  wrench  and  turned  on 
od,  thus  clearing  the  thread. 
le  center  of  a  valve  seat  which  was  pulled  out 
!  trying  to  remove  it,  was  fixed  for  the  time  being 
allows:  After  chipping  it  out,  a  wooden  seat 
put  in  after  boring  and  cutting  the  ports.  The 
I  and  spring  were  held  down  with  a  wood  screw. 


FIG.  «.  TOOL  FOR  REMOVING  BURR  FROM  ROD. 

nail  washer  was  put  on  top  of  the  spring  to  fill 
pace  so  the  spring  could  not  go  over  the  screw, 
pump  equipped  with  metal  valves  sometimes  gave 
)le  when  the  lift  was  short.  To  overcome  this, 
jce  of  i-i6-inch  packing  was  placed  under  the 
:s  and  the  pump  worked  all  right.         D.  F.  C. 


Bagged  Plates  and  Governor  Speeds. 

)r  of  the  Engineers'  Review : 
•.  D.  S.  D.'s  letter  regarding  bagged  boilers,  brings 
f  mind  a  case  where  one  of  the  plates  on  a  boiler 
}  firing  dropped  down  while  cleaning  the  fire.    It 
ed  in  a  large  goose  egg  shape  with  a  small  hole  in 


the  bottom  which  let  the  mud  and  water  down  on  the 
grate.  I  never  stopped  to  watch  it,  but  got  up  on  top 
and  closed  the  valve  to  the  header.  We  had  a  battery 
of  10  return  tubular  boilers. 

There  is  a  great  deal  said  about  firing  and  cleaning. 
I  have  run  fires  48  hours  without  cleaning  them,  while 
the  other  fireman  that  worked  opposite  me  would  clean 
every  six  hours,  with  the  same  coal.  Some  firemen  be- 
lieve in  throwing  in  a  whole  lot  of  coal  at  once,  and 
then  use  the  bar  to  make  it  burn.  I  have  fired  for  a 
whole  year  and  never  put  a  bar  in  the  fire,  while  the 
other  firemen  were  barring  half  of  the  time.  I  am  a 
good  deal  like  the  colored  man  about  cleaning  fires,  I 
elean  them  when  they  need  it.  I  know  this:  the  less 
coal  I  put  in  the  furnace  the  less  clinkers  and  ashes  I 
have  to  pull  out. 

I  also  see  a  great  deal  about  governors  sticking  and 
that  most  engineers  advise  putting  on  kerosene  oil  to 
clean  them.  I  think  that  if  an  engineer  will  give  his 
governor  plenty  of  good  engine  oil  and  clean  it  every 
day,  he  will  not  have  any  trouble.  I  am  in  a  large 
flouring  mill,  and  when  we  have  plenty  of  wheat  we 
run  from  Monday  morning  until  Saturday  night  with- 
out a  stop,  but  we  don't  have  any  trouble  with  govern- 
ors sticking. 

About  boiler  explosions.  It  makes  no  difference 
with  a  boiler,  when  it  gets  ready  to  leave  the  boiler 
room;  whether  the  engineer  has  a  license  or  not.  Some 
of  the  worst  explosions  are  on  boilers  run  by  licensed 
men.  I  think  that  there  are  lots  of  engineers  who  are 
just  as  good  and  keep  their  plants  in  better  shape  than 
a  whole  lot  of  licensed  men.  William  C.  Cline. 


Painting  Stacks. 

Editor  of  the  Engineers'  Review : 

Engineers  usu^ly  solve  the  problem  of  stack  paint- 
ing by  hiring  the  work  done.  The  stack  painter  ap- 
pears fairly  regular,  keeps  his  own  counsel,  does  his 
work  well,  and  the  engineer  had  best  let  the  man  who 
has  the  appliances  and  the  nerve,  do  the  work  and  get 


^. 


C 


FIG.    1.      PASSING    THE    ROPE    AROUND    THE    GlTy    WIRES. 

paid  for  the  risk.  There  may  be  times  when  it  is  nec- 
essary for  the  engineer  to  do  stack  painting,  and  he 
should  at  least  know  how  to  get  the  pulleys  up. 

Nearly  all  iron  stacks  are  secured  by  guy  wires  as 
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in  Fig.  I.  There  may  be  three  or  more  guys,  ^ccord- 
itig  to  the  stack,  and  the  simplest  way  to  hoist  the 
tackle  is  by  means  of  the  guy  wire.  Measure  the  length 
of  one  section  of  the  stack  at  the  base,  and  standing 
away  from  the  stack,  count  the  number  of  sections 
above  the  guy  wire,  so  as  to  judge  roughly  the  height 
of  the  stack  above  the  guys.  At  one  end  of  a  light 
grab  pole,  rig  a  single  pulley  block  and  a  short  hook, 
also  a  slip  ring  to  the  pole  as  in  Fig  2,  so  that  the  ring 
will  be  a  little  farther  from  the  hook  than  the  height  of 
the  stack  above  the  guys.  Attach  a  rope  to  the  slip 
ring  and  another  to  the  end  of  the  pole,  as  shown. 

Spring  the  slip  ring  over  the  guy  wire  G,  and  have 
an  assistant  carry  the  free  end  of  the  rope  around  the 
stack  so  that  the  rope  is  over  all  the  guys  except  G. 
Pull  the  rope  and  the  ring  and  pole  will  slide  up  the 
guy  toward  the  stack.  When  near  the  top  of  the  guy, 
hold  the  rope  attached  to  the  pole  at  the  end  so  that  the 
pole  stands  fairly  straight,  and  will  not  tangle  in  the 
other  guys.  Have  the  assistant  pull  the  hoisting  rope 
until  the  pole  is  against  the  stack.  Then  take  the 
steadying  rope  in  one  hand  and  the  two  ropes  H,  from 
the  pulley  in  the  other,  and  adjust  them  so  that  the 
hook  is  over  the  edge  of  the  stack.    Have  the  assistant 


and  hook  fall  to  the  guy  wires  and  with  the  aid  of  Ae 
assistant  the  tackle  can  be  slid  down  the  guy  wira  to 
the  ground.  W.  A.  Torrey. 


FIG.  2.  POLE  WITH  HOOK  AND  BLOCK  ATTACHED. 


slack  the  hoisting  rope,  and  the  hook  will  catch  over 
the  edge  of  the  stack.  .\  light  pole  should  be  used, 
and  a  light  hook  block  and  ropes,  as  this  tackle  is  only 
used  to  hoist  the  heavier  blocks. 

Attach  one  end  of  the  rope  which  runs  through  the 
small  pulley  to  the  large  block,  as  shown  in  Fig.  2, 
and  hoist  the  ho<ik  and  block  to  the  top  of  the  stack. 
Notice  that  the  length  of  the  large  hook  must  be 
greater  than  the  length  of  the  small  hook  and  block. 
Sometimes  it  is  difficult  to  keep  the  large  hook  facing 
the  stack.  This  can  be  done  by  twisting  the  ropes  that 
run  through  the  pulley  attached  to  the  hook.  Make 
sure  that  the  hook  settles  fully  over  the  rim  of  the 
stack  and  that  the  rim  is  strong  enough  to  sustain  a 
man's  weight.  A  seat  may  be  ifastened  to  the  lower 
block,  and  anyone  who  has  a  cool  head  can  pull  him- 
self to  the  top  of  the  stack,  .\lways  see  that  the  pul- 
leys are  not  twisted  and  the  blocks  work  free.  It  is 
best  to  keep  the  feet  well  apart,  and  touching  the  stack 
so  as  to  avoid  twisting. 

^^'hcn  at  the  top  of  the  stack  loose  the  rope  of  the 
small  pulley  from  the  large  hook,  have  an  assistant 
slacken  hoisting  rope  and  the  pole  and  pulleys  will 
slide  down  the  guy  wire. 

To  take  down  the  main  tackle,  stand  at  the  foot  of 
the  stack  and  hold  the  lower  pulley  block,  and  have  the 
assistant  take  the  troo  ropo  of  the  blocks  around  the 
stack  and  over  the  guys.  Twist  the  pulley  ropes  until 
the  hook  lifts  off  the  edge  of  the  stack,  the  top  pulley 


Tells  About  His  Plant. 

Editor  of  the  Engineers'  Review : 

Seeing  that  it  is  the  fashion  to  tell  how  things  an 
done  through  the  Review  I  will  tell  you  how  we  ia 
things.  My  plant  is  a  lighting  plant,  and  as  in  all  smD 
towns  money  is  rather  a  scarce  article  so  that  we  hne 
to  make  things  as  cheap  as  possible.  I  know  how  it  is, 
as  in  this  case  I  happened  to  be  the  owner  as  well  a 
engineer,  and  in  fact  everything. 

At  first  I  used  an  injector  to  feed  the  boiler  and 
an  ejector  to  draw  water  from  the  well.  It  didn't  takt 
very  long  to  iind  the  bottom  of  my  pocketbook  buying 
coal  to  run  those  squirting  machines.  I  think  I  can 
convince  any  one  who  claims  an  injector  is  an  ecoo- 
omical  boiler  feeder  that  they  are  wrong  in  just  jfi 
minutes  if  he  will  get  hold  of  my  scoop  shovd  what 
the  lights  are  all  on.  The  injector  is  still  on  the  boikr 
and  is  just  the  thing  in  an  emergency  and  I  think  tiat 
every  boiler  should  have  one. 

I  have  a  belted  pump  for  the  well  and  an  old 
fashioned  plunger  pump  for  boiler  feeding.  This  I 
got  out  of  a  junk  pile.  It  is  speeded  so  as  to  furnish 
enough  water  for  the  maximum  load  at  light  heai 
The  surplus  is  by-passed  to  a  tank  which  is  used  to 
fill  the  boiler  after  cleaning. 

A  heater  was  also  made  from  an  old  heater  shell  and 
a  coil  of  pipes  which  was  found  in  the  same  junk  pile. 
This  heats  the  water  to  about  208  degrees.  This  heater 
has  been  in  use  about  eight  years  and  has  very  little 
scale  in  the  pipes. 

When  I  repair  the  brick  lining  to  the  furnace  and 
want  some  mortar  I  use  wood  pulp  plaster  which  is 
equal  to  fire  clay.  Perhaps  this  sounds  like  using 
kindling  wood  for  mortar,  but  if  you  try  it  you  will 
think  different. 

Now  about  the  low  water  alarm  that  some  engineers 
want  thrown  on  the  scrap  heap.  I  have  a  good  one  and 
it  has  never  given  a  minute's  trouble  and  has  saved  me 
from  low  water  several  times  when  I  forgot  to  start 
the  pump.  I  think  a  great  deal  of  trouble  with  low 
water  alarms  is  due  to  not  following  the  instructions 
in  connecting  them  up.  I  have  seen  them  connected 
so  that  they  would  fill  with  mud,  etc.,  and  no  way  to 
blow  them  out. 

My  engine  was  not  built  to  catch  the  water,  oil  and 
waste ;  the  result  was  that  the  bed  and  floor  were  soon 
soaked  with  oil.  This  didn't  suit  so  I  jacked  up  the 
engine,  made  a  tray  of  galvanized  iron  with  thimbles 
around  the  foundation  bolts  and  set  the  engine  in  it 
.\  separator  was  made  and  the  oil  and  water  ran  from 
the  tray  through  it,  the  oil  going  into  a  pail  and  the 
water  to  the  sewer. 

I  also  have  a  homemade  filter  in  which  I  use  saw 
dust  and  waste  as  the  filtering  materials.  If  I  ever 
make  another  filter  of  this  kind  I  will  combine  the 
separator  and  filter  in  one.  I  have  been  using  the  ar- 
rangement for  yYi  years  and  have  used  only  25  gallons 
of  new  oil.  I  have  to  oil,  besides  the  engine,  two  gen- 
erators, two  countershafts  and  die  pumps,  and  have 
sold  several  gallons  of  filtered  oil  to  farmers.  Can 
any  of  the  Review  readers  beat  this  for  oH?    The 
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engine  bearings  are  flooded  with  oil  so  that  I  have 
not  saved  oil  at  the  expense  of  the  bearings. 

I  read  considerable  about  the  lubricator  and  its 
troubles.  I  have  a  good  one,  but  it  has  remained  idle 
since  I  bought  a  force  feed  oil  pump  which  saves  at 
least  1-3  of  the  cylinder  oil  by  feeding  the  right  amount 
at  the  right  time.  It  starts  and  stops  with  the  engine, 
works  hot  or  cold  and  requires  no  attention  except 
filling. 

The  engine  room  used  to  be  pretty  cold  in  winter 
as  it  is  a  wooden  building.  I  tapped  the  exhaust  pipe 
near  the  engine  and  connected  several  coils  of  pipe 
to  it,  running  the  drip  out  doors.  Now  there  is  plenty 
of  heat  without  any  back  pressure  valve  or  anything  of 
the  kind  on  the  e^diaust  pipe. 

I  presume  every  engineer  who  has  a  piston  with 
snap  rings  has  been  annoyed  by  the  thumping  of  the 
head  against  the  cylinder.  The  way  I  stop  it  is  to  re- 
move tfie  head  from  the  cylinder  and  spring  the  rings 
out  of  the  grooves,  fill  the  grooves  widi  asbestos 
wicking,  and  then  put  the  rings  back  outside  the  wick- 
ing.  This  keeps  ^e  head  centered  in  the  rings  and 
stops  all  thumping.  It  also  tends  to  improve  the 
economy  of  the  engine  by  making  an  almost  perfectly 
tight  piston.  I  use  as  much  wicking  as  possible  and 
get  the  piston  head  in  the  cylinder.  The  wicking  will 
stay  in  about  a  year  in  my  case,  and  makes  such  a 
quiet  running  engine  that  the  little  work  putting  it 
in  amounts  to  noUiing.  Niac. 


Exhausts  into  a  Tank. 

Editor  of  the  Engineers'  Review : 

About  three  weeks  ago  I  was  called  upon  to  assist 
in  piping  the  exhaust  from  three  boiler  feed  pumps  to 


HOW  THE  PUMPS  WERE  PIPED. 

a  tank  about  30  feet  away  and  about  35  feet  from  the 
ground,  for  the  purpose  of  heating  the  water  to  pre- 
vent it  from  freezing. 

My  plan  would  be  to  run  it  through  the  bottom 
forming  coils  inside  and  allowing  the  exhaust  to  pass 
out  at  the  top  to  the  open  air,  but  the  engineer  in- 
structed me  to  install  it  in  the  following  manner :  The 
pumps  were  in  line,  the  illustration  showing  the  way 
they  were  connected.  The  tank  was  filled  up  to  within 
a  foot  of  the  top  all  the  time.  Then  the  exhaust  pipe 
was  run  down  to  within  one  foot  of  the  bottom  and 
the  water  was  kept  hot ;  but  how  much  back  pressure 
is  there  and  what  will  be  the  result  in  general  ? 

C.  S.  W. 


Low  Pressure  Cylinder  as  a  High  Pressure  Cylinder. 

Editor  of  the  Engineers'  Review : 

Last  year  a  friend  of  mine  who  has  charge  of  the 
mechanical  plants  in  several  mills,  had  a  little  expe- 
rience that  may  prove  valuable  to  some  of  your  read- 
ers, who  perhaps  have  not  as  yet  encountered  like 
conditions. 

He  was  sitting  in  the  main  office  about  8  o'clock  a. 
m.  reading  the  morning  paper,  when  there  came  a 
hurry  call  over  the  'phone  from  the  Hickman  mill  for 
the  chief.  Hurrying  over  to  the  plant  he  found  every- 
thing still  running  and  he  asked  the  assistant  what  the 
trouble  seemed  to  be.  The  assistant  said  that  every- 
thing had  been  doing  nicely  when  suddenly  there  was  a 
terrific  bang  in  the  high  pressure  cylinder  that  sounded 
very  much  as  it  would  if  the  big  double  doors  of  the 
engine  room  had  been  slammed  violently  shut. 

This  was  followed  by  a  5-pound  gain  in  the  receiver 
pressure  and  nearly  a  5-inch  loss  in  vacuum.  Several 
cards  were  taken  that  showed  serious  leakage  by  the 
high  pressure  piston,  but  the  run  was  made  until  noon 
when  the  mill  was  shut  down  and  an  examination 
made. 

This  engine  was  a  cross  compound  condensing 
Corliss,  20  and  40  x  48-inch  cylinder,  nominal  horse- 
power 750. 

Cards  taken  a  few  days  prior  to  the  trouble  show 
814  indicated  horsepower.  On  opening  the  cylinder 
the  follower  plate  was  found  to  be  cracked.  This  was 
removed  and  the  junk  ring  arid  packing  ring  taken  out. 
Then  the  container  ring,  which  in  this  make  of  engine 
is  fitted  onto  the  piston,  was  removed  and  the  piston 
immediately  fell  back  into  the  cylinder  in  three  pieces. 

The  mill  was  rushed  with  orders  and  it  was  simply  a 
question  of  getting  new  parts  at  once  and  do  the  biest 
tfiey  could  while  waiting.  The  high  pressure  side  was 
uncoupled  and  the  parts  ordered  by  wire.  The  engine 
was  then  jacked  off  the  center  and  started  with  the  low 
pressure  side  alone,  which  was  connected  up  to  the 
boilers  with  a  Foster  reducing  valve.  The  spare  boiler 
was  cut  in  and  then  the  load  thrown  on  gradually  until 
the  bulk  of  the  mill  was  at  work. 

A  card  taken  from  the  low  pressure  cylinder  showed 
that  766.97  horsepower  was  being  developed.  These 
conditions  prevailed  from  Tuesday  afternoon  of  one 
week,  until  Wednesday  morning  the  week  following, 
when  the  new  parts  having  arrived  they  were  put  in 
place  and  coupled  up.  During  this  time  no  stop  was 
made  at  noon,  the  engine  being  run  very  slowly  to 
avoid  stopping  on  the  center,  as  there  was  no  barring 
engine  attached. 

This  is  what  might  be  termed  a  lucky  accident,  if 
any  accident  is  lucky,  as  it  broke  up  the  piston  so  much, 
but  damaged  little  besides  that.  L.  L.  Arnold. 


The  following  lucid  statement  appears  in  a  recent 
issue  of  the  Baltimore  News: 
"To  Editor  Woman's  Inquiry  Column : 

"What  are  the  specifications  of  a  turbine  steamer? 

"Ignorance." 

"I  suppose  you  mean  what  are  the  distinctive  fea- 
tures of  a  turbine  steamer.  There  is  only  one  im- 
portant difference  between  a  turbine  and  a  propeller. 
The  former  is  a  side-wheeler,  the  latter  has  the  wheel 
in  the  rear  of  the  boat."— '7A*  Valvf  World, 
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BURSTING  CAST  IRON  FITTINGS. 

Several  intcreslinc:  facts  liavc  been  brought  out  by 
experiments  recently  cnrricd  on  at  the  Case  School  of 
.\pplic(l  Science,  as  Id  ilie  bnrstini>r  strength  of  stand- 
ard screwed  cast  iron  elbows  and  tecs.  Three  of  each 
.size  were  taken  at  random  from  a  stock  of  pipe  fit- 


tings, and  the  bursting  pressure  of  the  three  avenged 
for  a  basis  from  which  to  determine  the  factor  of 
safety.  The  tests  were  made  by  applying:  water  from  a 
high  pressure  steam  pump,  the  pressure  being  measand 
by  a  hydrostatic  gage. 

The  test  showed  that  a  red  lead  joint  could  not  be 
made  tight  at  a  high  pressure  unless  given  an  oppor- 
tunity to  become  thoroughly  dry,  but  that  one  of  tal- 
low was  tight  as  soon  as  made  up. 

The  test  developed  the  fact,  that  elbows  have  a 
greater  strength  for  all  sizes  than  tees.  In  the  ma- 
jority of  cases  the  failure  of  the  tees  occurred  where 
the  metal  was  a  nearly  flat  surface.  Another  reason 
for  this  is  because  a  tee  has  a  larger  inside  diameter 
measuring  through  the  run  and  outlet  than  an  elbow  of 
corresponding  size.  One  elbow  2^  inches  in  size  did 
not  burst  at  a  pressure  of  3,500  pounds,  ivhich  was  tiie 
highest  available  with  the  apparatus  at  hand.  The  low- 
est pressure  required  to  burst  an  elbowr,  was  ijbn 
pounds,  which  was  applied  to  a  lO-inch  elbow.  TTie 
lowest  pressure  necessary  to  burst  a  tee  was  1,100 
pounds,  which  was  applied  to  a  4^-inch  tee.  As  dui 
tee  was  found  to  be  defective  it  accounts  for  the  low 
bursting  pressure. 

These  tests  serve  to  show  that  the  frequent  burstiiig 
of  pipe  fittings  is  due  only  in  part  to  the  pressure  a 
the  gases  or  fluids  contained  in  them,  but  principally  to 
the  stresses  caused  by  the  expansion  and  contraction  of 
the  pipe,  pipes  improperly  supported  and  water  ham- 
mer, and  one  or  all  of  which,  m  conjunction  wiA  the 
pressure  of  gas  or  fluid  in  the  fitting,  tends  to  canse 
a  fracture. 


CARELESSNESS. 

Too  often  the  press  chronicles,  due  to  a  careless  w 
foolhardy  act  by  someone,  the  death  or  serious  injury 
of  an  engineer,  fireman  or  inspector  while  performing 
his  ordinary  duties.  Each  tragedy  of  this  kind  em- 
phasizes the  fact  that  one  cannot  be  too  careful  in 
manipulating  the  valves  around  a  steam  plant,  espe- 
cially those  on  the  main  pipes  to  a  boiler.  Our  atten- 
tion is  called  to  this  class  of  casualties  from  a  recent 
report  that  an  inspector  while  in  pursuance  of  his 
work,  inspecting  the  interior  of  a  boiler,  was  severely 
scalded.  Steam  was  accidentally  turned  on  by  some- 
one, though  for  what  reason  is  not  know.  It  is  not  to 
be  thought  for  a  moment  that  the  persons  g^uilty  of 
these  almo-st  criminal  acts,  do  so  with  criminal  in- 
tent. It  is  a  case  of  "didn't  know,"  "didn't  think." 
or  "forgot."  Rut  no  such  excuse  justifies  the  culprit, 
for  in  the  steam  plant  the  attendant  should  know, 
should  think  and  should  not  forget. 

Undoubtedly  the  larger  number  of  accidents  to  men 
inside  a  boiler,  or  repairing  pipes,  etc.,  occur  because 
of  the  reason  that  proper  precautions  have  not  been 
taken  for  their  prevention.  It  is  impossible  in  a  large 
plant  for  each  attendant  to  know  what  the  other  is 
doing;  therefore,  it  is  imperative,  if  safety  is  to  be 
considered,  that  every  measure  possible  be  taken  to 
prevent  them  while  inspections,  repairs,  etc.,  are  being 
made.  As  a  safeguard,  a  very  simple  precaution  is 
often  used,  which  is  effective  if  the  attendants  can  read 
and  possess  even  simian  common  sense.  The  inspec- 
tor, engineer,  or  others  employed  about  the  phnt, 
should  while  working  in  a  boiler  or  on  a  disconnected 
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^    steam  line,  hang  a  sign  large  enough  to  attract  atten- 
^    tion,  on  the  valve  wheel  cutting  off  the  boiler  or  pipe 
'*    line,  bearing  the  words,  "Don't  Open."    An  attendant 
^    seeing   this   would   naturally   make   inquiries   before 
opening  it,  and  if  he  did  not,  the  opening  of  such  a 
~    '^ve  would  be  nothing  less  than  a  criminal  action 
•    and  should  be  treated  as  such.    Life  is  held  too  cheaply 
-    in  our  day  and  generation.    The  old  adage,  "Think 
twice  before  you  act,"  is  especially  and  peculiarly  ap- 
plicable to  steam  plant  practice. 


CYLINDER  CONDENSATION. 

By  Charles  H.  Benjamin. 

More  than  one  hundred  years  ago  James  Watt  said 
in  the  specification  for  his  patent  on  the  steam  engine : 
"The  cylinder  must,  during  the  whole  time  that  the 
engine  is  at  work,  be  kept  as  hot  as  the  steam  that 
enters  it."  With  his  peculiar  insight  into  the  condi- 
tions necessary  for  steam  economy.  Watt  saw  that 
the  condensation  of  stean^  in  the  cylinder  itself  must 
be  a  great  source  of  loss  and  bent  all  his  energies  to 
remedying  the  difficulty.  In  fact,  he  was  the  first  one 
to  condense  the  steam  in  a  separate  vessel,  the  early 
engines  all  having  the  steam  condensed  in  the  cylinder 
by  a  spray  of  water  injected  at  the  end  of  the  stroke. 

From  that  day  to  this  engineers  and  designers  have 
tried  to  carry  out  the  principles  first  enunciated  by 
Watt.  Oothing  the  cylinder  with  noncondensing  ma- 
terials, enclosing  it  in  a  steam-jacket,  compounding 
by  using  more  tiazn  one  cylinder,  using  separate  steam 
and  exhaust  valves  and  finally  superheating  the  en- 
tering steam,  were  all  resorted  to  as  a  means  of  check- 
ing cylinder  condensation. 

This  is  frequently  known  as  initial  condensation 
because  of  its  occurrence  in  a  greater  degree  at  or 
near  the  beginning  of  the  stroke. 

In  the  ordinary  simple  reciprocating  engine,  steam 
at  we  will  say  100  pounds  gage  pressure  or  a  tempera- 
ture of  about  340  degrees  F.,  comes  in  contact  with 
the  surface  of  the  clearances,  which  have  just  been 
exposed  to  the  cool  outgoing  steam  having  a  tempera- 
ture of  212  degrees  F.  or  even  less,  and  immediately 
condenses. 

The  latent  heat  of  the  condensed  steam  warms  up 
the  cool  surfaces  and  the  condensation  becomes  less 
rapid,  but  as  the  piston  moves  on,  it  uncovers  fresh 
surfaces  which  are  cool  and  more  steam  is  condensed. 
This  process  continues  up  to  cutoff  until,  as  shown  by 
tests,  the  steam  at  that  point  frequently  contains  from 
20  to  30  per  cent  of  water. 

During  expansion  some  of  this  is  usually  evaporated 
on  account  of  the  decreasing  pressure  so  that,  at  re- 
lease, there  may  be  from  10  to  20  per  cent  of  moisture 
in  the  steam. 

The  remainder  of  the  water  is  evaporated  during 
the  escape  of  the  exhaust  and  cools  the  cylinder  walls 
again. 

Thus  a  considerable  part  of  the  steam  used  by  the 
engine  goes  through  the  cylinder  doing  little  or  no 
work,  a  characteristic  example  of  "deaSi-bed  repent- 
ance." 

The  use  of  separate  valves  for  the  steam  and  ex- 
haust helps  matters  slightly  because  the  live  steam  no 
longer  has  to  pass  through  cold  steam  ports.     No 


amount  of  cylinder  clothing  has  much  effect,  because 
the  condensation  is  occasioned  by  the  heating  and  cool- 
ing of  a  comparatively  thin  layer  of  the  cylinder  wall 
and  heads.  The  earlier  the  cutoff  and  the  greater  the 
expansion,  the  more  the  condensation  on  account  of  the 
greater  range  of  temperature.  Experiments  on  a  sim- 
ple Corliss  engine  have  shown  the  least  steam  con- 
sumption when  the  cutoff  ranged  from  one-fifth  to 
one-fourth  stroke.  When  the  steam  was  cutoff  earlier 
than  one-fifth,  the  increased  condensation  more  than. 
offset  the  saving  from  increased  expansion.  It  does 
not  pay  to  use  high  steam  pressures  with  simple  en- 
guies  for  a  similar  reason. 

The  introduction  of  compounding,  or  the  expansion 
of  steam  in  two  or  more  cylinders,  was  very  effective 
in  diminishing  condensation  for  two  reasons.  It  per- 
mitted high  rates  of  expansion  without  excessive  con- 
densation since  the  hottest  steam  never  touches  the 
coolest  cylinder.  It  allowed  expansion  in  the  small 
high  pressure  cylinder  where  the  amount  of  surface 
for  condensation  was  much  less  than  in  the  simple 
engine  of  the  same  power. 

But  compounding  is  expensive  and  is  only  profitable 
where  the  load  is  nearly  uniform  and  the  engine  runs 
continuously.  Compounding  has  been  carried  as  far  as 
it  is  profitable  to  do,  and  engineers  are  now  turning 
to  superheat  as  a  further  remedy  for  this  serious  fault 
of  the  reciprocating  engine.  Superheating  was  tried 
many  years  ago  and  abandoned  because  of  the  prac- 
tical difficulties  attendant  on  its  use,  the  burning  of 
packing,  the  diying  out  of  lubricants  and  the  scoring 
of  valves  and  pistons.  There  are  troubles  now  for  the 
man  who  uses  superheated  steam,  but  the  introduction 
of  600  W  oils,  of  metallic  packings,  poppet  valves  and 
copper  gaskets  will  cure  the  most  of  them. 

If  superheat  merely  increased  the  available  heat  in 
tlie  steam  there  would  be  little  or  no  economy  in  its 
use,  but  it  has  been  found  that  superheating  the  steam 
is  the  most  effectual  method  of  preventing  initial  con- 
densation. From  5  to  10  degrees  of  superheat  will 
take  care  of  i  per  cent  of  moisture. 

In  other  words,  if  there  is  20  per  cent  of  water  in 
the  steam  at  cutoff,  from  100  to  200  degrees  of  super- 
heat will  be  required  to  insure  dry  steam  at  that  point. 

This  means  that  increasing  the  amount  of  heat  put 
into  the  steam  from  5  to  10  per  cent  will  increase  the 
work  nearly  20  per  cent.  The  advantage  is  apparent. 
Steam  which  has  a  temperature  not  exceeding  500  de- 
grees F.  will  not  occasion  much  trouble  if  proper  pre- 
cautions are  taken. 

Steam  jacketing  has  not  proved  very  profitable,  the 
condensation  in  the  jackets  offsetting  the  saving  in 
the  cylinder. 

One  of  the  principal  arguments  advanced  in  favor 
of  the  steam  turbine  is  that  of  the  absence  of  serious 
condensation.  As  the  steam  is  flowing  continuously  in 
one  direction,  hot  steam  cannot  come  in  contact  with 
cool  surfaces,  and  the  chief  cause  of  the  inefficiency 
of  the  reciprocating  engine  is  removed. 

Turbines  also  admit  of  the  use  of  superheat  with 
out  difficulty,  since  there  are  no  rubbing  surfaces  and 
no  need  of  lubrication. 

At  the  present  time  we  must  look  to  superheating 
and  to  steam  turbines  as  the  most  promising  means  of 
preventing  the  waste  from  initial  condensation. 
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la tlili department qiie«aon»«mcernln»«teM»eBi(taeeftoa  U  ptacti- 
eal  Bature  and  of  a  Ecneral  lotereat  will  be  anawered. 

The  name  and  addnu  of  the  writer  mnat  accompany  jtiMtkn«.Jm( 
not  neGOMiUy  for  publication.    We  muat  know  the  aoarca  of  tHe  qiieattoo. 


(459)  J.  A.  R.,  Santa  Rosa,  Cal.  Q.— "I  am  simding 
a  diagram  upon  which  I  would  like  to  have  the  horse- 
power and  the  steam  consumption  figured.  How  is 
the  water  consumption  obtained?"  A. — Aa  you  have 
not  given  the  steam  pressure  or  the  clearance  of  the 
engine,  it  is  impossible  to  do  as  you  request  We  might 
figure  out  the  horsepower  from  an  assumed  mean  ef- 
fective pressure  but  it  would  be  of  no  use  in  your  par- 
ticular case.  If  you  will  forward  the  steam  pressure 
carried,  together  with  the  size  of  cylinder  and  the 
speed  of  the  engine,  we  will  figure  the  horsepower  for 
you.  As  you  do  not  give  the  clearance  of  die  «igine 
we  will  assume  that  it  is  not  known.  The  position  of 
the  clearance  line  may  be  found  as  follows:  First 
draw  the  vacuum  line  A  B,  Fig.  i,  at  a  distance  to  rep- 
resent 14.7  pounds  below  the  atmospheric  line  C  D, 
and  then  draw  a  strai^t  line  EF  G  H,  across  the  com- 
pression curve,  llien  measuring  from  E,  the  distance 
from  G  to  H  should  be  equal  to  the  distance  from  E  to 
F.  The  line  A  J,  is  then  drawn  through  H,  perpai- 
dicular  to  A  B.  The  distance  A  K  divided  by  the  dis- 
tance K  B,  will  give  the  percentage  of  clearance.  To 
find  the  steam  constmiption  of  an  engine  from  an  in- 
dicator card,  take  some  point  on  the  compression  curve 
as  at  K,  Fig.  a,  and  measure  its  absolute  pressure  from 
the  vacuum  line,  and  compute  the  weight  of  steam  at 
this  point.  This  weight  is  subtracted  from  the  weight  of 
steam  at  the  point  taken  in  the  expansion  curve,  al- 


FIG.  1.    METHOD  OF  DETERMINING  CLEARANCE. 

ready  computed,  and  the  result  will  be  the  weight  of 
steam  used  per  stroke.  In  order  to  make  the  matter 
clear,  we  wQl  assume  that  the  diagram  Fig.  2,  has  a 
mean  effective  pressure  of  40  pounds,  engine  speed 
80  revolutions  per  minute  and  cylinder  dimensions 
20  X  36  inches.  The  diagram  figures  166  horsepower. 
L  M  is  the  atmospheric  line,  and  i^  O,  is  the  line  of 
absolute  pressure  drawn  so  that  L  P,  equals  14.7 
pounds  to,  say,  a  40  scale.  iV^  P  is  the  clearance  which 
we  will  say  equals  8  per  cent  of  the  piston  displace- 
ment. The  line  R  K,  is  drawn  from  the  line  N  O  to 
some  point  on  the  compression  line  and  from  5  a  point 
on  the  expansion  line  at  a  point  just  before  release,  the 


line  ST,  is  drawn  perijendicular  toN  O.    Then  1 
ing  from  tiie  diagram  we  have  N  O  =^  3-24  inches; 
=  3.06; AT ^  =  ^o; S T  =  . 70 :/Cie  =  . 70.  Thele 
of  file  stroke  is  36  inches  and  the  length  of  the 
is  3  inches.   Then  i  inch  in  length  of  the  card  repr 
I  foot  of  the  stroke.    The  scale  used  is  40,  and  a 
therefore,  reduce  the  above  dimensions  to  pounds  | 
sure  and  to  feet  which  give  the   following 
AT  0  =  3.34  X  I  =  324  feet;  iV^  T  =  3.06 
=  3J06  feet;  N  R  =  40  X  i    =.40  feet;5l 
=  .70  X  40  =  28  pounds  «ad  KR  =  .70  X 
—  28  pounds.    The  diameter  of  &e  piston  being 
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inches,  equals  an  area  of  314  square  indies,  or  314 
144  =  2.18  square  feet.  When  the  piston  is  at 
point  5",  the  volume  is  3.18  X  3  =  6-54  cubic  feet.  Whi 
the  piston  is  at  K,  the  volume  is  2,18  X  -40  =:  .8720 
cubic  feet.  From  the  steam  tables  we  find  the  weight 
of  a  cubic  foot  of  steam  at  36  pounds  pressure,  a^ 
lute,  to  be  .088069.  The  weight  of  steam  present 
when  the  piston  is  at  S,  is  6.54  X  .088069  =  -S759 
pounds.  The  weight  of  steam  present  when  the  pistoo 
is  at  K,  is  .872  X  .088069  =  -07^  pounds.  Tte 
weight  of  steam  in  the  cylinder  at  tite  point  of  reteaai 
is  .5759,  and  the  weight  kept  in  at  exhaust  closure  for 
compression  is  .0769  pounds.  The  weight  of  steam 
hausted  at  each  stroke  is,  therefore,  .5759  —  ,0768  ^ 
4991  pounds.  This  amount  multiplied  by  the  number 
of  strokes  per  hour  will  give  the  weight  of  steam  to  b$^ 
accounted  for  by  the  diagram. 

(460)  Same.  Q. — "What  part  of  13  pounds 
steam  at  146  pounds  gage  pressure  is  sens^le  heat?* 
A. — The  portion  of  heat  which  when  applied  raise! 
the  temperature  of  steam,  and  which  therefore,  affecQI 
the  thermometer  is  sometimes  called  sensible  heat.  Th* 
sensible  heat,  or  the  temperature  in  Fahrenheit  d^ 
grees  of  steam  at  146  pounds  pressure,  is  131.3  d©* 
grees  heat. 

(461)  Same.  Q.— "What  is  the  fidd  Ion  in  a 
shunt  wound  motor  at  9  ampena  and  500  volts  lAai 
running  free,  if  the  field  resistance  is  (^5  olinia^  nd 
the  armature  resistance  is  a.5  ohms?"  A^ — This  ii  a 
simple  matter  of  Ohm's  law  as  tlw  fidd  of  a  direct 
current  motor  requires  a  definite  amonnt  of  cuRCBt 
which  depends  upon  the  resistance  and  the  yvlt^ge. 
We  have,  therefore,  the  formula,  €"=  f  wfaidi  tnm- 
posed  is  C  =i^=,  074  anmhere.  The'  ■>- 
mature  circuits  are  independent  of  me  fidd  cireulla  at 
far  as  the  consumption  of  cnrrent  fa  ooneeraed.  The 
amount  of  current  expended  in  the  aimatnre 
upon  the  difference  between  the  counter 
force  and  the  in^ressed  y      ge  aapptted  to  ^       or. 
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x>unter  electromotive  force  is  generated  in  the 
ire  because  the  armature  rotates  in  a  magnetic 
The  formula  for  determining  the  current  re- 
in the  armature  is:     C=     -^'     ,  where  E 
ents  the  volts,  e  the  counter  electromotive  force 
the  ohms.    It  will  be  difficult  however  to  de- 
le  the  value  of  e,  because  such  factors  as  the 
!r  of  the  conductors  upon  the  armature  surface 
g  the  pole  faces,  the  density  of  the  magnetic 
1  the  field,  etc.,  must  be  known. 

2)  C.  C.  R.,  Cincinnati,  O.  Q. — "Assuming 
2-3  times  the  theoretical  quantity  of  air  is  used 
n  a  given  quantity  of  fuel,  how  many  cubic  feet 

would  be  required  to  bum  100  pounds  of  coal 
f  the  following  composition :  Hydrogen,  6  per 
carbon,  88  per  cent ;  oxygen  3  per  cent  and  ash 
cent?"  A. — The  amount  of  air  required  to  burn 
nd  of  carbon  is  11.6  pounds  or  152  cubic  feet, 
itermine  the  amount  of  air  required  to  bum  a 
ular  coal  when  the  amount  of  carbon  and  hydro- 
3  known:  to  the  carbon  add  three  times  the 
It  of  hydrogen  and  multiply  the  sum  by  1.52. 
esult  will  be  the  amount  of  air  in  cubic  feet  at  a 
rature  of  62  degrees  F.  Following  the  above 
It  have  88  +  (3  X  6)  X  1.52  =  162.12  cubic 
>r  I  pound  of  coal.  If  100  pounds  of  coal  were 
1  it  would  require  100  X  161. 12  =  16,112  cubic 
nd  if  the  fuel  requires  i  2-3  times  the  theoretical 
It  of  air  the  coal  would  require  16,112  X  1-66  = 
1.92  cubic  feet  of  air. 

3)  Same.  Q. — ^"What  effect  has  clearance  on 
ean  effective  pressure  in  an  engine  cylinder?" 
tie  term  clearance  indicates  the  tuioccupied  space 
sn  the  piston  and  the  cylinder  head  when  the 
is  at  the  dead  center.  It  also  applies  to  the  space 
;n  the  cylinder  and  the  face  of  the  valve.  The 
It  of  clearance  will  affect  the  economy  of  the  en- 

If  the  clearance  is  small  the  engine  will  be  more 
tiical  than  if  the  clearance  were  large.  Some  of 
1  types  of  engines  have  a  clearance  of  from  10  to 
•  cent  of  the  cubic  contents  of  the  cylinder,  while 
engines  have  a  clearance  as  low  as  2  per  cent, 
sngine  has  a  clearance  of  15  per  cent  of  the  cubic 
Its  of  the  cylinder  and  is  operating  at  a  speed  of 
;voIutions  per  minute  for  10  hours  per  day,  it  is 
It  that  a  great  loss  is  taking  place  due  to  this 

being  filled  twice  at  each  revolution.  The  ex- 
urface  of  the  cylinder  is  a  source  of  condensa- 
s  there  is  more  surface  for  the  steam  to  come  in 
:t  with  which  cools  it  and  thus  reduces  its  ca- 

for  doing  work.  It  is  evident  that  clearance  de- 
s  the  mean  effective  pressure. 

4)  W.  W.  W.,  SmithviUe,  Mo.  Q.— "I  have  a 
rsepower  boiler  which  will  not  hold  steam  over 

The  steam  pipes  from  the  boiler  are  one  2-inch 
unning  a  distance  of  20  feet;  one  i^-inch  pipe 
ig  a  distance  of  40  feet  and  one  ^-inch  pipe  run- 
i  distance  of  25  feet.  I  have  no  valve  in  the  pipes 
J  boiler.     Would  valves  make  any  difference? 

is  no  damper  in  the  stack  because  the  superin- 
it  thinks  a  damper  would  sweat  the  stack  and 

it  to  rust  out.    Would  a  damper  help  matters 

I  have  a  good  fire  in  the  morning,  but  have 
been  able  to  have  any  steam."    A. — If  a  boiler  is 

it  should  be  and  there  are  no  steam  leaks  from 
air  to  the  furnace,  you  should  have  no  trouble  in 


keeping  up  steam  over  night.  One  source  of  loss  of 
steam  is  due  to  condensation  in  the  pipes  between  the 
boiler  and  the  valves  in  the  pipes.  As  the  steam  con- 
denses, more  takes  its  place  until  the  pipes  become 
filled  with  water,  which  is  blown  out  when  steam  is 
turned  on  the  pipes  in  the  morning.  Unless  the  boiler 
is  making  steam  faster  than  it  condenses  in  the  pipes 
the  pressure  will  gradually  decrease.  The  fact  that 
there  is  no  damper  in  the  smoke  flue  of  the  boiler  sug- 
gests another  source  of  steam  loss.  If  there  is  nothing 
to  prevent  a  draft,  air  will  certainly  enter  the  furnace 
through  cracks  in  the  setting,  through  the  crevices 
around  the  doors  and  the  boiler  will  be  cooled  off. 
There  is  no  reason  why  a  damper  should  cause  the 
stack  to  mst,  unless  the  tubes  are  leaking,  in  whidi 
case  they  should  be  repaired.  If  valves  are  placed  in 
the  pipe  lines  near  the  boiler  and  a  damper  is  placed 
in  the  smoke  flue  your  trouble  in  not  being  able  to  keep 
up  steam  over  night  will  doubtless  disappear. 

(465)  L.  W.,  Blue  Earth,  Minni  Q.— "Please  ex- 
plain tile  theory  and  operation  of  the  pulsometer  and 
for  what  it  is  principally  used."  A. — ^A  pulsometer  is 
a  device  for  raising  water  by  means  of  steam,  partly 
by  atmospheric  pressure  and  partly  by  the  direct  action 
of  the  steam  on  the  water  without  the  intervention 
of  a  piston  .  It  is,  in  fact,  a  type  of  suction  pump  and  is 
used  in  clearing  coal  and  other  mines  of  water.  The 
steam  is  admitted  through  a  flexible  tube  into  a  cham- 
ber. Instead  of  having  fixed  valves,  metal  balls  which 
fit  snugly  over  apertures  play  loosely  up  and  down. 
When  the  steam  enters  the  chambers,  it  closes  the  lower 
aperture  by  forcing  the  ball  over  it,  and  then  lifts  the 
other  ball  from  its  seat  and  sends  the  water  in  the 
chamber  through  into  a  pipe  reaching  to  the  surface 
of  the  ifround.  The  steam  then  condenses  and  the 
vacuum  caused  by  the  withdrawal  of  the  water  by  the 
steam  causes  the  lower  ball  to  rise  and  admit  a  fresh 
supply  of  water  into  the  chamber,  when  the  same  oper- 
ation is  repeated  indefinitely.  The  regular  "pulsing" 
of  these  balls  up  and  down  gives  the  pump  its  name.  It 
is  very  effective  in  cases  where  steam  piping  is  not 
possible  or  economical. 


A  NEW  POLYPHASE  MOTOR. 

The  new  polyphase  induction  motor  shown  in  Fig. 
I,  manufactured  by  the  Commercial  Electric  Co.,  of 
Indianapolis,  Ind.,  shows  the  result  of  the  advantage 
they  have  acquired  in  obtaining  the  services  of  Mr. 
H,  M.  Hobart,  of  London,  who  has  for  years  past  been 
engaged  in  designing  corresponding  lines  of  manufac- 
ture for  various  continental  factories.  It  is  claimed 
that  this  induction  motor  is  excelled  by  nothing  on  the 
European  or  American  market  as  to  ventilation  and 
detail  of  operation.  These  machines  are  constructed 
in  two  different  classes  for  constant  speed  work,  the 
selection  of  the  class  depending  upon  the  nature  of 
the  work  to  be  performed. 

The  advantages  possessed  by  these  machines  are 
many,  but  mention  is  only  made  of  points  which  are 
of  paramount  importance  to  users  of  the  motor.  The 
design  of  the  stator  frame  and  stator  head  are  such 
that  an  equal  division  between  the  external  diameter 
of  the  rotor  and  the  internal  diameter  of  the  statot 
make  the  clearance  always  the  same,  it  being  im- 
possible to  assemble  their  machine  in  such  manner  as 
to  give  the  rotor  an  unequal  air  gap  on  opposite  sides. 
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Very  large  bearing  surfaces  are  provided  to  reduce 
the  wear  of  the  rotor  shaft  to  a  minimum.  The  bear- 
ings of  the  machines  are  self-oiling  and  self-aligning 
and  are  arranged  so  that  the  machine  can  be  conven- 


FIG.   1.      MOTOR   ASSEMBLED. 

iently  inverted  when  desirable.    They  are  made  dust 
proof  when  so  ordered. 

The  shafts  are  made  of  crucible  steel  of  large  diam- 
eter, the  distance  between  the  bearings  being  reduced 
to  a  minimum,  so  that  the  shaft  is  rigid  and  not  easily 
sprung.  Ventilation  apertures  are  provided  across 
the  face  of  the  stator  and  rotor  cores  as  shown  in  Fig. 


I 


SHOWING  PARTS  OF  THE  MOTOR. 


I,  so  that  the  freest  circulation  of  air  is  secured  which 
insures  cool  operation. 

Fig.  2  illustrates  the  parts  of  the  motor,  which 
shows  the  simplicity  of  the  machine.  The  following 
advantages,  which  should  be  of  interest  to  the  purchas- 
ing public,  are  claimed;  high  power  factor,  large 
nominal  hreak-down  factor,  high  efficiency  of  both 
heavy  and  light  loads,  low  working  temperatures,  small 
idle  currents  and  high  starting  torques. 


THE  BARD  ADJUSTABLE  BUSHING. 

The  FSard  adjustable  bushing  made  by  the  Arm- 
strong Mfg,  Co.,  of  Bridgeport,  Conn.,  has  some  new 
features  which  will  recommend  it  at  once  to  all  users 
of  bushings  as  well  as  to  the  trade  in  general. 

This  bushing  is  fitted  with  hardened  Jaws  which 
are  moved  to  and  from  the  center  by  means  of  a  cam 
plate,  and  by  fastening  the  plate  with  the  thumb  screw, 
the  jaws  are  firmly  held  in  any  desired  position. 

The  adjustable  jaws  make  a  perfect  center  for  the 
pipe  or  rod,  fit  closely  around  the  same  and  insure  the 


cutting  of  a  straight  thread.  When  necessary  a 
crooked  or  drunken  thread  can  be  cut  with  this  bush- 
ing as  easily  as  with  a  ring  bushing. 

When  once  attached  to  the  die  stock  it  can  always 
remain  there.  It  does  away  with  the  necessity  of  car- 
rying a  number  of  loose  ring  bushings,  and  saves  the 
time  now  lost  in  hunting  for,  and  changing  the  bush- 


THE  BARD  ADJUSTABLE  BUSHINa 

ing  for  each  size  of  pipe,  and  there  is  no  more  wind- 
ing tin  or  paper  around  the  pipe  or  rod. 

This  adjustable  bushing  can  be  furnished  to  fit  the 
genuine  Armstrong  stocks  and  dies  Nos.  i,  2,  2H 
and  3. 


PRESBREY  FIRE   BRICK. 
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When  an  engineer  finds  that  the  cast  iron  arches  and 
side  cheeks  of  his  furnace  are  burned  out  and  require 
replacing  he  is  very  apt  to  wonder  why  some  sort  of 
a  fire  brick  is  not  manufacured  which  will  take  the 
place  of  cast  iron,  and  thus  facilitate  in  making  rapid 
repairs  to  the  furnace  in  this  respect. 

The  Presbrey  Fire  Brick  works,  208  Somerset  ave- 
nue, Taunton,  Mass.,  manufacture  fire  brick  in  any. 


PRESBREY  FIRE  BRICK. 

shape  or  size.  In  the  illustration  it  is  shown  lliat 
the  furnace  arch  is  constructed  of  but  four  pieces  of 
fire  brick.  Therefore,  in  case  of  repairs  it  is  a  simple 
matter  to  remove  the  old  fire  briclc  arches  and  sub- 
stitute the  new.  Besides  this  advantage  there  is  noti 
the  annoyance  of  being  obliged  to  draw  the  fire  in] 
order  to  repair  the  brick  work,  which  protects  the  dead 
plate,  because  the  cast  iron  arches  have  burned 
and  allowed  the  fire  brick  to  fall  down,  leaving  the  de 
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plate  unprotected.    With  the  Presbrey  fire  brick  arch 
this  danger  is  greatly  obviated. 

The  company  also  furnishes  fire  clay,  granite  clay, 
kaolin,  fire  sand,  etc.,  by  the  ton  or  cargo. 


THE  YOUNGSTOWN  STEAM  TRAP. 

A  poor  steam  trap  is  worse  than  none  at  all,  and 
causes  an  endless  amount  of  trouble.  The  manufact- 
urers of  the  Youngstown  steam  trap  seem  to  have  con- 
structed a  trap  which  is  durable  and  exceedingly  simple 
in  operation.  The  bowl  is  tested  to  300  pounds  steam 
pressure  and  is  guaranteed  to  operate  successfully 
under  pressures  from  i  to  250  pounds.  They  do 
not  require  special  construction  for  different  pressures. 
One  of  the  greatest  points  of  superiority  in  this  trap 
is  the  changeable  counter  weight  in  the  cylinder.  When 
the  trap  dumps,  this  weight  moves  to  the  position  near 
the  axis,  thereby  changing  the  center  of  gravity  and 
causing  the  trap  to  discharge  a  gfreater  quantity  of 
water.  The  operation  of  the  trap  is  controlled  by 
gravity. 

The  trap  is  normally  in  the  position  shown  in  the 


RECEIVER  AND  OIL  SEPARATOR. 

The  receiver  and  oil  separator  herewith  illustrated 
is  something  new.  It  is  intended  to  be  used  in  con- 
nection with  a  heating  system.  The  separator  is  not 
connected  into  the  exhaust  steam  line,  but  is  connected 
at  a  point  where  the  returns  or  condensation  returns 
to  the  basement.  It  operates  as  follows:  After  the 
steam  has  passed  through  the  heating  system  it  returns 
to  the  basement,  coming  back  into  tilie  receiver,  which 
has  previously  been  filled  with  fresh  water.  As  the 
exhaust  steam  has  condensed  back  into  water  and  the 
cylinder  oil  is  back  to  its  natural  state,  the  oil  will 
flow  from  the  surface  of  the  water  through  the  oil 
overflow  pipes. 

The  action  of  the  water  in  the  receiver  is  down  under 
the  first  partition,  up  over  the  second,  under  the  third 
and  over  the  fourth,  all  being  water  tight  at  the  seams, 
then  down  to  the  bottom  of  suction  pipe,  shown  at 
the  right.  The  float  is  connected  to  the  city  water  line 
and  admits  water  according  to  the  amount  of  leakage 
in  the  system. 

Should  the  water  be  shut  off  or  the  float  become  dis- 


FIGb.  1  AND  t.    SECTIONAL  VIEW  OF  YOUNGSTOWN  STEAM 

TRAP. 
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illustration  and  operates  as  follows:  The  condensa- 
tion passes  to  the  pivot  pipe  at  U,  Fig.  i.  From 
thence  into  the  receiving  vessel  through  the  ports  R 
and  P.  When  the  receiving  vessel  is  filled  with  water, 
the  trap  drops  from  the  arm  G,  Fig.  2,  on  which  it 
rests  while  filling,  to  the  arm  /,  and  the  water  is  dis- 
charged from  the  trap  through  the  discharge  pipe  C 
and  /,  shown  in  Figs,  i  and  2,  the  discharging  end  of 
the  pivot  pipe.  While  the  trap  is  rocking  from  the 
arm  G  to  the  arm  /,  it  moves  the  ball  valve  L  off  the 
port  M,  an  operation  which  allows  the  water  to  pass 
from  the  discharge  pipe  C  into  the  pivot  pipe  and  to 
discharge  at  /,  the  end  of  the  pipe. 

In  discharging,  before  the  trap  reaches  a  horizontal 
position,  the  ball  F,  rolls  from  its  position  in  the  bal- 
ance end  of  the  trap  at  E,  to  the  middle  of  the  trap 
which  gives  the  water  end  the  aid  of  the  counter  weight 
to  enable  it  to  discharge.  When  the  water  has  all 
been  discharged  from  the  trap,  the  balance  end  being 
heavier  than  tiie  water  end  causes  the  trap  to  rock  back 
to  its  original  position  for  filling,  the  ball  F,  rolling 
back  to  its  position  at  E,  in  the  balance  end  of  the  trap. 
In  case  of  a  gush  of  water,  the  trap  remains  in  a  dis- 
charging position,  thereby  taking  care  of  the  sudden 
accumulation  of  water.  This  trap  is  manufactured  by 
the  Youngstown  Steam  Trap  Co.,  Keystone  Bank 
building,  Pittsburgh,  Pa. 


RECEIVER  AND  OIL  SEPARATOR. 

abled,  as  soon  as  the  water  level  dropped  to  the  center 
of  the  tee  in  the  suction  pipe,  the  pump  would  get  air 
through  the  top  of  suction,  instead  of  water  through  the 
bottom,  thus  preventing  it  from  pumping  the  receiver 
empty  and  all  of  the  cylinder  oil  into  the  boilers. 
Should  the  cylinder  oil  become  heavy  with  sediment 
it  will  sink  to  the  bottom,  the  same  as  it  will  in  a  boiler. 
With  the  natural  flow  of  water  down  under  the  first 
partition  the  oil  will  separate  and  the  second  partition 
will  guide  it  to  the  surface  again,  and  the  valve  will 
do  the  rest.  If  the  oil  is  to  be  saved  close  the  valves 
on  the  oil  overflow  pipes  and  open  the  plug  cocks. 

This  receiver  and  oil  separator  can  be  used  as  a 
hot  well  in  a  condensing  plant  where  the  surface  con- 
denser is  used. 

If  you  are  troubled  with  oil  in  your  boilers  or  in 
your  ice  making,  the  McKnight  receiver  and  oil 
separator  will  aid  you  to  get  rid  of  the  trouble.  It 
will  handle  all  of  the  returns  of  condensation  and  the 
discharge  from  live  steam  traps,  and  the  water  will,  it 
is  claimed,  be  free  from  sediment  when  pumped  back 
to  the  boilers  or  used  for  other  purposes.  For  further 
information  address  Waited  J.  McKnight,  70  Riley 
street,  Buffalo,  N.  Y. 
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THE  LOEW  FEED  WATER  HEATER 
CLOSED  6-PASS  TYPE. 

The  Locw  feedwater  heater  illustrated  below,  is  so 
constructed  that  the  water  when  travelling  through  the 
tubes  reaches  the  several  ports  at  the  top  and  ^ttom 
of  the  tubes  so  rfiat  the  course  of  the  water  is 
entirely  changed  and  passes  six  times  through  the  ex- 
haust steam.  The  operation  of  the  heater  is  as  fol- 
lows: 

The  cold  water  at  once  enters  section  l,  through  the 
"water  inlet"  and  is  carried  up  to  the  double  port  at 
the  top  of  the  heater,  where  its  course  is  entirely 
changed  and  the  water  mixed,  accomplishing  the  first 
equalization  of  its  temperature.  It  then  passes  down 
the  tubes  section  2,  through  a  cored  passage  to  the  port 
at  the  bottom,  which  repeats  the  equalizing  of  the  tem- 
perature, and  traveling  up  section  3,  it  reaches  a 
double  port  at  the  top,  which  again  mixes  it.    Continu- 


LOEW  FEEDWATER  HEATER. 

ing  down  tubes  section  4,  it  reaches  another  port,  which 
repeats  the  mixing  of  the  heating  water  and  it  travels 
in  tubes,  section  5,  to  a  final  double  port  where  the 
temperature  of  the  water  is  thoroughly  equalized  and 
then  down  through  tubes  section  6  to  the  outlet.  The 
cold  water  is  received  on  one  side  and  the  hot  water 
discharged  on  the  opposite  side,  but  the  ports  are  so 
arranger!  that  the  expansion  is  perfectly  equalized,  thus 
preventing  any  undue  strain. 

This  heater  is  built  of  heavy  cast  iron  and  brass,  the 
outer  shell,  legs  and  caps  being  of  cast  iron.  The 
tubes  are  of  straight  seamless  brass.  The  ends  of  the 
tubes  are  rolled  into  tube  plates,  the  bottom  tube  plate 
being  bolted  to  the  casting  at  the  bottom  of  the  heater, 
making  it  stationary,  but  the  top  tube  plate  is  loose 
and  free  from  the  outer  shell,  so  that  the  tubes  have 
ample  room  to  expand  upward  when  hot. 

Handhole  plates  are  provided  at  the  bottom  that 


the  heater  may  be  quickly  cleaned.  The  top  beads  are 
easily  removed  and  the  bottom  unbolted  and  dropped 
down  when  an  open  surface  of  the  tube  for  cleaning 
is  desired,  and  the  complete  cleansing  of  the  heater 
can  be  accomplished  in  a  ver)'  short  time. 

The  advantages  claimed  for  tliis  heater  are,  that  it 
has  an  extremely  large  heating  surface,  also  a  long 
exposure  of  the  water  to  the  heat.  It  is  remarkably 
simple  in  construction  and  great  care  has  been  taken 
to  prevent  unequal  expansion  or  strain  at  any  pcunt: 
there  is  no  possibility  of  leakage  and  its  large  heating 
surface  has  enabled  the  manufacturers  to  reduce  its 
size  to  a  minimum.  This  heater  is  manufactured  bjr 
the  Loevf  Supply  &  Mfg.  Co.,  Oeveland,  Ohio. 


A  RELIABLE  SAFETY  WATER  COLUMN. 

The  extended  use  of  the  safety  water  column  illa<- 
trated  in  Fig.  i,  has  proven  the  fact  that  it  can  at  ail 
times  be  positively  relied  upon  and  there  is  no  question 
as  to  its  practicability. 

The  column  is  so  constructed  that  an  alarm  is 
automatically  sounded  when  the  water  in  the  boDr 
approaches  the  high  or  low  danger  limit.  The  manih 
facturers  claim  that  they  have  never  had  a  complaint 


FIG.  1. 
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against  the  positive  action  of  the  column  in  thb  tt- 
spect. 

It  not  only  safeguards  the  boiler  and  its  attendants, 
but  it  is  said  that  actual  tests  have  demonstrated  the 
fact  that  a  substantial  economy  in  fuel  is  effected  bv 
its  use. 

This  is  accomplished  by  carrying  the  water  in  the 
boiler  at  the  lowest  constant  level  consistent  with  abso- 
lute safety,  which  increases  the  steam  space  in  tiie 
boiler,  produces  more  steam,  hence  steadier  power,  «nd 
decreases  the  consumption  of  fuel. 

Steady  water  carried  at  the  proper  level  lengtbctf 
the  life  of  a  boiler,  and  consequently,  decreases  l!ie 
amount    of    repairs    necessary.     The    manufai 
claim  that  this  improved  safety  water  column  wil! 
for  itself  many  times  over  in  the  saving  of  r 
bills  alone. 
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The  columns  have  gage  cock  holes  tapped  on  both 
sides — consequently  they  can  be  used  as  either  right  or 
left  hand  patterns  by  transposing  the  plugs  and  cocks. 

If  repairs  are  necessary,  the  cap  B  only  need  be  re- 
moved, when  all  the  working  parts  will  be  exposed 
and  are  easily  accessible.  It  is  not  necessary  to  take 
down  the  entire  column,  or  even  to  remove  the  water 
gage  or  gage  cocks. 

But  one  strong  seamless  copper  float  is  used  and 
owing  to  its  form  and  size,  it  never  fails  to  operate 
the  signal  valve  upon  the  approach  of  the  low  or  high 
danger  limit.  The  floats  are  carefully  tested,  and  will 
not  collapse  under  350  pounds  pressure. 

The  sediment  chamber  /f  is  a  very  valuable  adjunct 
to  the  column,  inasmuch  as  it  collects  the  dirt,  scale, 
etc.,  that  would  otherwise  enter  the  water  gage  fit- 
ting^ and  gage  cocks.  A  drain  can  be  provided  in 
the  bottom  of  the  chamber  to  discharge  the  collected 
sediment. 

The  operation  of  this  improved  safety  water  column 
is  as  follows :  The  float  C  has  rigidly  attached  thereto 
the  rod  D,  which  operates  through  a  hole  in  the  valve 
lever  E.  The  stop  /,  which  can  be  placed  in  any  de- 
sired position  on  the  rod  D,  strikes  the  valve  lever  E 
should  the  water  in  the  boiler  become  too  high.  Refer- 
ring to  the  detail  illustration.  Fig.  2,  it  will  1^  seen  that 
as  tfie  valve  lever  E  is  raised  it  lifts  the  valve  L  from 
its  seat,  allowing  the  steam  from  the  connection  at 
the  top  of  the  cap,  to  pass  through  the  seat  opening 
and  thence  to  the  whistle.  The  same  result  is  ac- 
<:onipIished  when  the  water  becomes  too  low  in  the 
boiler.  When  the  float  falls,  the  knob  K,  on  the  rod  D, 
forces  the  valve  E  down,  which  also  opens  the  valve, 
allowing  steam  to  reach  the  whistle. 

The  columns  are  made  in  various  sizes  suitable  for 
the  different  types  of  boilers. 

The  Lunkenheimer  Company,  of  Cincinnati,  Ohio, 
are  the  sole  manufacturers  of  this  improved  device  to 
which  they  have  given  the  trade  name  of  "Vigilaht" 

PERSONAL. 

MR.  JOSEPH  CAWLEY,  formerly  of  Jas  Bonar  &  Co., 
Inc,  has  assumed  the  position  of  vice  president  of  the  Cad- 
wallader  Tin  Plate  &  Metal  Co.,  Pittsburg,  Pa. 

CHAS.  W.  LAWRIE,  C.  E.,  who  for  several  years  was 
general  superintendent  of  the  Ball  Engine  Co.,  Erie,  Pa.,  and 
consulting  engineer  for  many  of  the  high  speed  engine  build- 
ers, has  accepted  a  position  as  general  superintendent  of  the 
Reeves  Engine  Co.,  Trenton,  N.  J.,  beginning  Nov.  x. 

THE  CRANDALL  PACKING  CO.  of  Palmyra,  N.  Y., 
have  opened  a  store  at  9  South  Water  street,  Qeveland, 
C,  and  members  of  the  engineering  fraternity  will  find  one 
of  their  old  friends  in  charge,  Mr.  John  M.  Chapman,  who 
for  many  years  has  been  in  charge  of  the  Geveland  branch 
of  the  Garlock  Packing  Co. 

MR.  J.  H.  MORRIS  has  been  located  in  Chicago  to  take 
care  of  the  interests  of  the  Geo.  W.  Lord  Co.  This  company 
have  had,  for  many  prears  past,  a  large  business  in  Chicago, 
but  never  had  a  resident  representative  until  recently.  Mr. 
Morris  has  already  increased  the  business  and  as  he  is  a 
good  fellow  he  will,  no  doubt,  make  a  number  of  new  friends 
tor  Lord's  boiler  compounds  in  Chicago. 

NEW  BOOKS. 

"Transmission  of  Heat  Through  Cold-Storage  Installa- 
tion" by  Chas.  P.  Paulding,  M.  E.,  D.  Van  Nostrand,  23 
Murray  and  27  Warren  streets,  New  York,  Sxjyi,  41 
pages,  illustrated,  cloth,  price  $1  net._ 

This  volume  contains  formulx,  principles  and  data  relat- 
ing to  installations  of  every  kind  and  is  a  manual  for  refrig- 
erating engineers.  It  first  takes  up  the  general  principles  of 
transmission  of  heat  by  radiation  and  air  contact,  giving 
tables  and  formulae  which  are  of  value  to  the  reader.    These 


formuls   relate   to   radiation,   conduction  of  heat,   formulc 
of  homogeneous  walls  containing  air  space,  floors  and  ceil- 
ings.   The  formula;  are  based  on  facts  obtained  from  experi- 
ments. 
"Power  Plant  Papers,"  by  C.  E.  Lucke,  D.  Van  Nostrand  Ca, 

23  Murray  and  27  Warren  streets.  New,  size  13  x  8, 81  pages, 

paper,  price  $1.50. 

This  is  a  book  prepared  for  the  recording  of  professional 
inspections  of  power  plants. 

The  book  is  made  up  of  form  sheets  compiled  suitable  for 
a  record  of  data,  which  may  be  desirable  to  keep,  of  plant 
units,  capacity  and  cost  pf  plant  operation,  quantity  and  cost 
of  supplies,  sheets  for  boiler  data,  coal  handling^  systems,  draft 
system,  boiler  feed  systems,  engines  steam  distribution,  piping; 
feedwater  heating  systems,  economizers,  condensers  of  differ- 
ent types,  cooling  towers,  superheaters,  and  in  fact,  every  head 
under  which  data  can  be  tabulated.  This  should  be  a  valu- 
able book  for  those  who  are  desirous  of  keeping  a  record 
of  data  and  experiments,  eta  Prof.  Lucke  is  connected  with 
the  Columbia  University,  New  York,  and  will  be  glad  to 
send  further  information  to  those  desiring  it 


NEW  CATALOGS. 

Anjr  caUIoB  mentioned  herein  will,  tinlets  otherwiw  ipecified,  be  sent 
free  to  all  who  addrea  the  manufacturer  re9ueatlnc  a  copy.  It  will 
be  well  to  mention  thia  publication  when  writing. 

BULLETINS  NO.  i,  2,  3  and  4,  issued  by  the  Keystone 
Electric  Co.,  Erie,  Pa.,  describe  fully  their  direct  and  alter- 
nating current  machinery. 

A  GENERAL  CATALOG  of  centrifugal  pumping  ma- 
chinery and  marine  engines  has  been  recently  handed  us  by 
the  Lake  City  Engineering  Co.,  of  Erie,  Pa. 

POWERS'^  CONCENTRATED  vegetable  salts  boiler  com- 
pound, manufactured  by  the  Garnet  Co.,  Allentown,  Pa.,  ia 
descrioed  in  a  little  folder  being  mailed  by  this  concern. 

ATTENTION  IS  BEING  CALLED  to  the  good  qualities 
of  National  iron  filler  cement  through  a  small  single  sheet 
circular  being  sent  out  by  the  S.  Obermayer  Co.,  Cinannati,  O. 

"A  FEW  OF  THEM"  forms  the  subject  matter  for  a  list 
of  the  satisfied  users  of  the  Williams  feedwater  regulator. 
This  is  being  sent  out  by  the  Williams  Gauge  Co.,  of  Pitts- 
burg. 

FABER  BLOWOFF  Valve,  the  Liberty  oil  filter  and 
Liberty  tube  cleaners  are  described  in  a  litue  drcnlar  being 
distributed  by  the  Liberty  Mfg.  Co.,  4709  Susquehanna  street, 
Pittsburg. 

"NEW  DESIGNS  OF  STEAM  ENGINES"  is  the  title  of 
a  small  catalog  recently  published  by  the  Ball  Engine  Co.  of 
Erie,  Pa.  It  illustrates  their  new  types  of  Corliss  and  high 
speed  engines. 

THE  C.  W.  HUNT  CO.,  45  Broadway,  New  York,  have 
recently  published  pamphlet  No.  037  which  is  an  introduction 
to  the  general  line  of  conveying  and  hoisting  machinery, 
which  they  manufacture. 

THE  FISHKILL  LANDING  MACHINE  CO.,  FishWll-on- 
the-Hudson,  N.  Y.,  have  recently  sent  us  a  copy  of  the  seventh 
edition  of  their  catalog  containing  a  description  and  cuts  of 
their  well  known  Fishkill  Corliss  engines. 

JAS.  BONAR  &  CO.,  Frick  building,  Pittsburg,  have  mailed 
us  a  single  sheet  circular  containing  a  cut  of  their  feedwater 
heater  on  one  side  and  descriptive  matter  on  the  other.  Any 
one  interested  is  invited  to  write  for  catalog  and  prices. 

THE  BUCKEYE  ENGINE  CO.,  Salem,  O.,  have  sent  us 
a  leaflet  containing  a  cut  of  their  electric  blue  printing  ma- 
chine. They  claim  prices  on  this  to  be  50  per  cent  below  all 
other  machines  of  this  character.  A  catalog  will  be  furnished 
on  request. 

A  VERY  HANDSOME  catalog  has  been  recently  published 
by  the  Russell  Engine  Co.,  Massillon,  O.  This  catalog  con- 
tains many  attractive  cuts  and  complete  descriptions  of  their 
well  known  engines  and  describes  fully  their  new  enclosed 
self-oiling  engine. 

ANY  ONE  INTERESTED  in  automobiles  and  the  mechan- 
ism of  same  will  be  able  to  learn  considerable  in  regard  to 
them  by  purchasing  the  new  book  on  self  propelled  vehicles 
which  is  being  published  by  Theo.  Audel  &  Co.,  63  Fifth  ave- 
nue, New  York.    This  book  sells  for  $2. 

HIGH  EFFICIENCY  CRANES  manufactured  by  the 
Wellman-Seaver-Morgan  Co.,  Geveland,  are  fully  described 
in  a  handsome  catalog  being  sent  out  by  this  concern.  It 
takes  up  fully  the  different  types  of  cranes,  both  standard 
and  special  types  for  extra  heavy  duty. 
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A  VERY  FINE  SECTIONAL  catalog  No.  i86,  printed  on 
book  paper  with  embossed  cover,  has  been  furnished  us  by 
the  American  Blower  Co.,  Detroit,  Mich.  This  catalog  takes 
up  and  thoroughly  describes  their  blowers,  fans  and  dry  kiln 
apparatus  for  heating,  ventilating  and  drying. 

"GRAPHITE"  for  November,  published  by  the  Jos.  Dixon 
Crucible  Co.,  Jers^  Gty,  N.  J.,  as  usual  contains  much 
of  interest  concerning  the  well  known  products  manufact- 
ured by  this  firm._  Any  one  not  receiving  this  publication 
should  apply  to  this  company,  who  will  mail  each  interested 
engineer  a  copy  monthly. 

WE  HAVE  RECEIVED  a  number  of  bulletins  from  the 
National  Battery  Co.,  Buffalo,  N.  Y.,  which  take  up  several 
different  kinds  of  work  for  which  their  products  are  being 
used.  They  invite  any  one  who  knows  of  a  prospective  in- 
stallation of  storage  batteries  to  furnish  them  with  informa- 
tion and  full  particulars. 

THE  PHOENIX  ENGINE  forms  the  subject  matter  for 
an  intereatinf;  treatise  on  the  development  of  this  particular 
class  of  engine.  Sectional  views  are  shown  of  this  engine 
and  it  also  contains  several  cuts  of  indicator  cards  showing 
how  a  card  taken  from  a  first  class  engine  should  look.  This 
engine  is  manufactured  by  the  Phoenix  Iron  Works  Co., 
Meadville,  Pa. 

ONE  OF  THE  MOST  COMPLETE  and  handsome  cata- 
logs which  has  come  to  our  attention  for  some  time  has  been 
recently  sent  us  by  the  Wm.  A.  Harris  Steam  Engine  Co., 
Providence,  R.  I.,  who  manufacture  high  grade  Corliss  en- 
gines. This  catalog  is  very  complete  and  covers  the  ground 
of  en^ne  building  most  thoroughly.  It  contains  a  large  list 
of  satisfied  users  of  their  engines. 

THE  BERRY  ENGINEERING  CO.,  6io  Croxby  street, 
Chester,  Pa.,  have  mailed  us  several  bulletins  concerning  the 
specialties  which  they  manufacture.  These  bulletins  contain 
much  valuable  information  in  regard  to  their  boiler  feed 
control,  safety  water  column,  feedwater  purifier,  damper  regu- 
lator and  ptunp  governor,  which  are  some  of  the  well  known 
specialties  which  they  manufacture. 

A  FEW  REMARKS  by  Father  Knickerbocker  is  the  title 
of  an  attractive  little  booklet  which  is  published  by  the  Peer- 
less Rubber  Mfg.  Co.,  i6  Warren  street.  New  York.  This 
little  booklet  takes  up  the  history  of  Rainbow  packing  in  a 
facetious  manner.  It  also  describes  their  Peerless  piston  and 
valve-rod  packing  and  the  Eclipse  sectional  Rainbow  gasket. 
The  Peerless  Rubber  Co.  will  be  glad  to  send  you  a  copy. 

THE  INGERSOLL-RAND  CO.,  New  York  have  issued 
catalog  No.  60  which  takes  up  the  matter  of  stone  channeling 
machines.  This  firm  is  publishing  a  series  of  bulletins  relat- 
ing to  labor  saving  tools  operated  by  compressed  air.  There 
have  been  several  already  issued,  but  these  can  be  secured,  to- 
gether with  additional  bulletins  as  they  are  published  by  writ- 
ing this  firm  and  mentioning  the  '    gineers'  Review. 

"WHEELER  VERTICAL  vTER  TUBE  BOILERS," 
manufactured  by  the  Sharo.  xSoiler  Works,  W.  W.  Shilling, 
Chestnut  street,  Sharon,  Pa.,  form  the  subject  matter  for  a 
very  handsome  catalog.  This  catalog  is  a  work  of  art  and  the 
numerous  half  tone  cuts  of  the  Wheeler  boiler  and  its_  sec- 
tions make  the  catalog  very  attractive.  It  also  contains  a 
number  of  views  of  plants  in  which  the  Wheeler  boilers  have 
been  installed. 

A  NEAT  LITTLE  BOOKLET  received  from  the  Tri- 
mont  Mfg.  Co.,  Roxbury,  Mass.,  manufacturers  of  high  grade 
wrenches,  gives  a  report  of  mechanical  tests  which  were  made 
with  the  United  States  testing  machine.  Their  wrenches  with- 
stood the  most  serious  tests  and  thus  prove  to  be  of  good 
workmanship  and  material.  Any  one  interested  in  this  report 
on  wrenches  can  obtain  more  information  by  asking  for 
catalog  22. 

A  SLIGHT  DEPARTURE  in  the  way  of  catalogs  has 
been  handed  to  us  by  the  Struthers  Well's  Co.,  builders  of 
the  well  known  Warren  gas  engine,  Warren.  Pa.  This  catalog 
is  known  as  a  loose  sheet  catalog  which  instead  of  being  bound 
is  fastened  together  at  the  end  with  clips.  It  is  well  printed 
on  a  fine  stock  of  coated  paper  and  contains  cuts  and  de- 
scriptions of  the  gas  engine  and  various  types  of  boilers  which 
they  manufacture.  Inquiries  are  earnestly  solicited  and 
prompt  action  is  assured. 

THE  AUSTIN  SEPARATOR  CO.,  90  Woodbridge  street, 
Detroit,  Mich.,  have  sent  us  their  latest  catalog,  No.  15.  This 
catalog  contains  a  very  complete  exposition  of  the  theory  and 
principles  of  construction  of  the  best  types  of  separators.  It 
should  interest  all  steam  users  and  engineers  who  seek  greater 
efficiency  and  economy  in  the  operation  of  their  plants.  Their 
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LUBRON  VALVE 

makes  friends  wherever  it  is  used 


T' 


HERE  is  none  bet- 
ter. It  is  a  hot 
water  valve,  is  noiseless, 
unbreakable  and  ever- 
lasting. It  can  be  used 
with  and  is  not  affected 
by  hot  or   cold  water,  ammonia,  steam,  oil  or   brine. 

The  "LUBRON"  is  a  Pump 
Valve  tHat  ^ives  universal  sat- 

isfaction»  and  we  can  prove  it  to  you.  We 
want  to  prove  it  to  you,  and  will  send  you  a  free  sam- 
ple upon  request 

We  also  make  Lubron  Grease  and  LrU« 
Isron  Self-lubricating  Packings. 

LUBRON    MFG,    CO. 


Dept.  S. 


88  Broad  St..  BOSTON.  MASS. 


THE   USE   OF   THE 


Reliance  Safety  Water  Golumi 

INSURES  AMONG  OTHER  THINGS 


Steady  Water 
Steady  Power 
Steady  Steam  Tressure 

Less  Exparuion  and 


Lcis  Repair! 
Lesi  Stoppages 
Less  Fuel 
ontraction 


IT  GIVES  INSTANT  ALARM  WHEN  THE 
WATER    IS  TOO  HlO.t  OR  TOO  LOW 

Write  us  for  further  ioforraalioa, 

The  Reliance  Gauge  Column  Co. 

86  E.  Proipect  Street  CLEVELAND.  O. 


FIRE  BRICK 

Boiler  Door 
Arch  and 
Jambs 

Write  for  Calslo^ue  mod   Prtcea. 

PRESBREY  FIRE  BRICK  WORKS 

208  Somerset  Ave* 

TAUNTON.  MASS. 


NUGENT'S 

CatBlogu«   of  n<-w    »nd    up-to-d«t8    Oiling 
OdviciM  and  Vtluable  Tr«atiie  on 

"How  to  Oil  an  Engine" 

Will  be  «(int  free  of  chargo  upon  requott 

^ 

^ 

/  ^J^ 

c^ 

r  _ 

i^^^r 

11  containt  a  lot  cf  good  pointer*. 

WM.  W.  NUGENT  &  CO. 
Caiul  &  Randolph  Sts.  Chicago,  III. 

s 


Pumps  ""*  Hydraulics 
*^  $4 


IN  TWO  PARTS' 


By    WILLIAM     ROGERS 


•JUST  PUBLISHED- 


Every  Superintendent,  Engineer,  Power  Pump  At- 
tendant and  Machinist  Should  Have  These  Books 


I. 


It  is  wilh  untisiifll  pica.sure  wrask  your  attc-utic>D  to  ourrccrnt  pub- 
llcatiuu.  'KOGEkb'  Fl'MPS  AND  HYuRAUHCb*  is  most  complrie 
and  practical,  trtratiiieon  ilie  construction,  oprratian.  care  and  man- 
aieement  of  pumpinE  machinery,  the  sutijeci  of  hydraulics  beintf 
thorouffhly  described. 

This  u-ork  is  illustrated  with  cutx,  diagrams  and  drawings  of  work 
actually  constructed  and  now  in  operation;  the  rules  and  explanations 
of  Ihe  principles  shown  are  taken  from  everyday  practice.  No  expense 
baa  >>een  spared  in  our  endeavor  to  make  this  a  most  thorouffh  in- 
structor on  Ihe  (iubject.     Send  postal  for  our  Pump  Catalog. 

THEO.  AUDEL  £k  CO..  Publishers,  63  5th  Ave,,  N.Y. 


— — ^^  $1  DOWN  — ^^^— 

Vpon  rrceiplof  one  dollar,  and  oifree- 
racnt  lo  remit  the  same  amount  each 
month  for  three  months,  the  set  will  be 
shipped  to  any  pan  of  the  world  wtlh  all 
transportation  charges  piepaid.  Thi» 
mcih»Ki  of  purchfl*in»:  may  prove  couve- 
nient  and  satisfactorv .  as  it  allows  the  use 
of  the  books  while  the  payments  are 
l-eintf  made. 
■^"  SHIPPING  DIEECTIOINS  ^^ 

Date    

1  vncIoMi  fl.OitMiaa  dullarp  u>  aitp'T  <>>  Bni  pef- 
tnsnt  un  -ou  ^-t  nf 

Rotters'  Pumps  and  Hydraulics  $4 

iCOMt'LtTKIN  -■  I-AKTSj 
whtetl   Btilp    »l    onr^    U>    the    f.-Itowmn  •'Idrr*!.  all 
rli»tK*!>  prepaid.     I    K<;rt-tif  i»<rr<r  t<i  rnniil  tiy  mail  at 
the   rato  ot  oD«  dollar   each  luuDUt.  tUa   nmainillK 
Uir*»  (luUara. 

SlfBatare   

Occupatioa... 

Wtirt«  EinptorMl 

Rrvidukoa  

City a.»- 
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The  "Vaive-Rightness" 

of  a 

Wright  Steam  Trap 

Admittedly,  the  most  important  putt  of  a   steam 

trap  is  the  valve  arrangement. 

If  that  goes  wrong  the  entire  trap  goes   wrongi 
In  the  conArudtion  of   our    "Ejncrgency"  Trap 

we    make   sure 

of    the     valves 

above      every- 
thing else  before 

a  trap  leaves  our 

faflory. 

They  must 
test  perfectly. 
The  first  valve 
must  take  care  of  large  amounts  of  water,  under  dif- 
ferent pressures.  After  that  we  put  the  trap  to  an 
emergency  test,  subjecting  it  to  excessive  amounts  of 
water.  The  second  valve,  and  then  the  third,  are 
brought  into  operation,  and  only  when  a  trap  under- 
goes this  test  without  wasting  a  particle  of  steam,  do 
we  pronounce  it  ready  for  sale  on  our  guarantee. 

There  is  a  good  deal  to  interest  engineers  in 
our  catalogue.  Your  name  on  a  postal  will  get  you 
a  copy. 

Wright  Manufacturing  Co., 

82  Woodbridge  St.,  Detroit,  Mich.,  U.  S.  A. 


How  Can  Water 
or  Oil  Possibly  Get 
Through  this  Separ* 
with  the  Steam? 


AUSTIN  FIGURE  "B"  HORIZONTAL  PATT; 


Tlie  steam  may  pass  through  it  in  either  direAs 
the  result  wiU  be  the  same. 

Absolutely  perfe(!l    separation   of   water 
Aeam,  or  of  oil  and  impurities  from  exhauA. 

Looking  at  the  design  of  this  Separator    will 
you  that  it  will  do  good  work. 

But  there  is  a  reason   under    the   surfa 
efficient  operation — 

The  baffle  plates  are  set  at    an    angle    ti- 
the Aeam  to  rebound  at   an   opposite  angle, 
up  a  centifrugal  adtion  that  impinges  all  water   or   in 
ities    againA    the    corrugated    sides,    whence    they  | 
drained  down  into  the  receiving  chamber  and    then 


through  the  drain  pipe. 


1 


Perfect  separation  is  a  matter  of  certains- 
guesswork — and  we  let  you  prove  it  before  Im^ 
Ask  for  Catalogue  I  3,  ju^  issued,  detailing  all  ^yic 
Austin  Sepeirators, 

Austin  Separator 

90  Woodbridge  Street, 

Detroit,  Mich.,  U.  S. 


^^~~- 
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le  Standard  Steam  Trap  of  America 

IS  THB 

NDERSON 

MANUFACTURED  BV 

'HE  V.  D.  ANDERSON  CO. 

CLEVELAND.  OHIO. 


Thl4  compaoT  manufacture 
Steam  Traps  for  all  dutira. 
Return  Steam  Trans  for  re- 
turniuff  the  water  of  coaden^ 
atioo  back  into  the  boiler  un* 
der  pressure,  without  the  aid 
of  a  pump,  and  non-return 
■teamtrapafordiacharKinK  the 
water  Into  •  tank  or  atmoa- 
phere  and  pmentinr  the  e» 
cape  of  iteam  from  tbe  syatem. 

•BMD  Foa  CATALOODS  "  ■  " 

Tht  Albany  Steam  Trap  Co. 

Albany,  N.  Y,  U.  S.  A. 

Established  187L 
FredTt  Townsend,  Pre*. 

Jas.  H.  Blessing,  Geo.  Mgr. 


Belt  !n  MarioD  Stove 
Company,  Marion,  IncL 
Candy  I2«  belt.  Il'cen- 
terj,  from  72'  to  42" 
pulleys.  200  I.  p.  m. 
17*  slack.  CKos-Sur. 
(ace  lued  two  years. 


Cling- 

SuiraCe  and  a  Gandy  Belt 

CLING-SURFACE  is  just  as  good  for  Gandy. 
Leviathan  and  other  painted  or  unpainted  cotton  belts, 
as  for  leather  belts. 

It  penetrates  bto  them,  keeps  them  pliable,  pre- 
served, prevents  any  cracking,  stops  all  slip,  so  that  they 
can  all  be  tun  easy  or  slack,  carry  full  loads  and  give 
perfect  service. 

Order  Cling-Surface  on  trial.     Restilts  guaranteed. 

CUNG-SURFACE  CO 
154-160  VIRGINIA  ST   BUFFALO  N  Y 


Send  for  circular  describ- 
ing premiums  given  to 
agents. 

Engineers'  Review, 

Cleveland,  O. 


The  simplest  and  most  afflc- 
lent  trap  on 

toSa""^he  Golden 

Tiltind  Steam  Trap 

It  l8  puaUlve,  perfect  In  action 


liL^   ANDERSON 

CtSHIOfStD         V   A    I    V  IT 

non-retlr:m      v  i*.  ij  v  Cj 

Is  a  aafcrfuard  where  high  steam 
preiiauR:  is  used.  It  witl  automalically 
cut  ofT  the  steam  in  case  of  accident  to 
ttietK>ilcr:  al«o  act*  an  a  aafety  «lop  to 
prevent  <tteani  from  beiae  lurncd  iiilo 
a  cold  boilt'v 


It  has  no 
no  iioais. 

valv«a  or 
buckets 
to  icet  out 
of  order 


Worth  Has  Won 


Absolutely  no 

possalbllUy  uf 
chattering  or 
hammcrlnK 


AM  working;  parLi  arc  on  the 
outside.  If  you  need  a  new 
trap  investigate  the  Golden. 


K.very  up-to-date  engineer  should  be 
familiar  with  this  v-alve  and  other  An- 
dersoB  valves.  They  are  descril^d  in 
our  catalog. 


SEND  FOR  DESCRIPTION  OF  OUR  OTHER  SPECIALTIES 


Golden-AndersQn  Valve  Specialty  Go.    200  pike  st..    ?\Mm,  Pa. 


so 
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VACUUM 
OILS 


Are  known  and  used  in  every  comer  of  the  world  where 
machinery  runs.  They  are  the  standards  of  value  through- 
out the  whole  world;  they  lubricate  every  kind  of  ma- 
chinery; not  the  same  oil  for  all  machines,  but  the  right  oil 
for  each  class. 

They  arc  made  to  fit  every  condition  and  are  used 
everywhere  because  they  are  the  best. 

Once  used  VACUUM  OILS  are  always  used. 

These  oils  arc  made  at  Rochester  and  Olcan,  N.  Y., 
and  are  distributed  throughout  the  world  from  local 
branches. 

Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses  and  at  home  they  are  sold 
in  every  city, 

VACUUM  OILS 
reduce  friction  to  the  limit,  thus  saving  power.    They  are 
always  uniform;  can  always  be  depended  upon.    They  do 
their  work  better  than  other  oils  and  cost  less  when  the 
amount  of  work  done  is  considered* 

VACUUM  OIL  COMPANY 

ROCHESTER,  N.  Y. 


s» 
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TRY  IT 


That  is  -what  -we  Avant  you  to  do 


Wo  Know  tHat 


Ruggl 


Perfect  ion 
t^3  Flue  Cleaner 


is  the  simplest  and  most  efBcieut  on  the  market. 
We  know  that  if  you  use  it  once  you  will  al- 
ways use  it.     So  we  say 


Try  It 


To  enable  yon  to  do  this  we  will  send  it  to 
any  responsible  party  for  a  free  30  days'  trial. 


'WRITE  TODAY- 


Rug'gles  (Si  Ruggles 

BATAVIA,  ILL. 


Genuine  Armstrong 


JAMD    ■'■*'     MW^^^^^  11^  noli 

^BRIDGEPORT  C0NN.-^ia5^ 


STOCKS  AND  DIES 

For  Threading  Pipe. 

Universally  acknowledged  to  be  the  best  on  the  market. 


The  Armstrong  Mfg.  Go. 

BRIDGEPORT.  CONN. 

New  Yoik  Oftce,  1 39  Ceobe  SbeeL 
S«nd   for  Cktalotfo*. 


Weinland  Tube  Cleaner 


You  know  as  well  as  we  do  that  scale  in  the  boiler 
tubes  puts  exclamation  points  on  the  coal  bills.  Per- 
haps you  don't  know  a»  well  as  we  do  how  easy  and 
cheap  it  is  to  get  out  any  quantity  of  any  kind  of  sole 
with  the  Weinland  Tulie  Cleaner. 

We've  spent  20  years  studying  conditions,  perfecting 
Turbine  and  Power  Cleaners.  Our  knowledge  and  ex- 
perience are  at  your  service. 

We  often  make  special  cleaners  for  special  cases. 

A  postal  from  you  will  bring  our  ptioted  maiter; 
a  special  representative  if  you  wish,  or  a  cleaner  on  ap- 
proval . 

Ask  us  also  about  The  Lagonda  Damper  Res:ulator, 
Tube  Cutter  and  Reseating  Machine.   All  money  severs. 


The  La^onda  M£g.  Co. 

Chicago  bprinaileld,  Ubio.  futiburt 

Loadoa,  En(.  St.  Loula 


Repairs  for  Pips  Leaks— Cllmax  steam  joint  Claops 


I 


A   PEHMANENT   REPAIR    FOR    PIPE   JOINTS 

mode:l  flange  ci^amp. 

Thli 
Should 
1 ntcrest 
You. 

Made  for 

All  Sizu 

of 

FUngo.  J(_ 

EMERGENCY  PIPE  CI.AMP. 


Send  for  our  1905 
Catalog,  Showinjl 
Our  Line  of  Mon- 
ey-Savers. 


To  Repair  Spllii 
and  Rust  Itolu 
on  Pipes, 


JAMES  McCREA  &  CO.,  Mfrs.,  70  W.Washington  St.,  Cliiciga. 
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There  Is  only 


-ALBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS. 

Lubricates  Everything;.     Adapted  to  All  Kinds  of 
Machinery. 
Cost  of  usini;  Oils  ^^i^^aMM^BaMiHi^HBHB^H^^^^^^^H 
Cost  of  using  ALBANY    GREASE^^^^^^^^aha^ 


Our«Si»ecittl  Offer. 

A  sample  cauol  Albany  Grease  and 
an  Albany  Grtasc  Cup,  free  of  chance, 
for  testing.  The  only  information 
necessary  to  send,  ifi  pipe  connection 
in  bearing,   depth  of  nil  hole  from  top 


)is  Trade  Mark  on 
•very  packaga. 


of  cap  tojoiirn  <1,  and  give  partitrular 
part  of  machinery  on  which  the  same 
Ja  to  beleaifd. 


C;sc  only  the  best  lu- 
bricants on  your  Hn- 
sines  and  Machin- 
ery, It  win  reduce 
friction,  save  wear 
and  tear,  reduces  fuel 
bills  and  machine 
bills  and  results  in 
Great  Saving. 


ADAM    COOK'S    SONS. 

313  West  St.,  NEW  YORK  CITY,  U.  S.  A. 


^lightning  Tube  Gleaner''  Features 


t  — ^Qeans  scaled  tubes  ifutdc  or  outside. 
2 — Propelled  by  water,  air  or  steam. 
3 — Doei  the  wort  quidc. 

A — Saves  $2.00  every  10  hours  run  meteied  water  bilL 
5 — Motor  Wheel  utilizes  a  compound  power. 
6 — Conjiniction  overcomes  cone  and  ball  breakage. 
7  —  Has  re-shaipening,  non-breakable  cleaner  head. 
6 — Future  repairs,  very  small  item. 

9 — Price  saved  several  times  a  year  in  coal  bills,  and  it 
lengthens  the  life  of  the  tubes  many  years. 
Sold  on  approval.  Attractive  proposition  to  State  Asenls. 

MAURER,  LABADIE  &  CO. 

215  St.  Joe  Street,  South   Bend,   Ind. 


Cleveland  Flue-Cleaner  Manufacturing  Co. 

Forcing  ■  spiral  jet  of  steam  entire  lenitli  of  tube. 

Sizes  to  fit  any  boiler,  with 
1-in.  to  16-in.  lulieg,  A  & 
D.  Patent. 

The  old  reliable  and  most 
economical  cleaner  in  the 
market.  It  has  no  equal. 
Satisfaction  guaranteed. 
Liberal  discount  to  dealers.  Send  for  Circular  and  Price  List  of  CIr.nner 
and  Uosc.  Room  13.  74  Frankfort  Straet.  CLBVELaNO.  OHIO, 


CENTURY 

The  Original  White  Packing. 

FOR    SALE    BY    LEADING    SUPPLY    HOUSES. 


The    Doubter   Discovers  the   Truth 

and  in  that  way  benefits  all  to  whom  the  "truth"  is  of  interest.     It  is  to  satisfy  the  doubter,  and  even  those  who  do  not 
doubt,  that  the  Engineers'  Review  g:ives  every  month  absolute  proof  of  its  circulation.       See  explanation  below. 

(Cleveland  ^bjsA  ®6we 


Mailing  Division 
OFFICe  OF  SUPERINTENDENT 


Citvfignd  Obin October  £8. 


'°o5 


I'his  is  to  certify  that  on  Ootober  19,   1B05  aaDifold  receipts, 
nocbers  73  and  74,   were  isBued  to  the  fenSincers  fievlew  Publishics  Coitpaay 
of  Cleve.land,   Ohio  ooveric^  the-aailing  of  the  October  1905  issue. 

The  above  receipts  ebon  that  a  total  of  9l4S  pounds  of  ■*<IHI 
IBGI11££KS  fifeVIfcli"  were  mailed  to  regular  subecribers  and  that  Ulnety-one 
and  43/100  Dollars,   ($91.48)  was  paid  as  postage  at  second-claBS  rates' 
on  said  Issue.         Copies  of  said   receipts  are  held  as  record  at  this 

Total  number  of  TXJunds  for  Oct.    issue 

Deducting  wrapping  paper _ _. 


9,143  pounds 
150 


One  copy  of  Oct.  issue  weighs  7.05  ounces,  makin?  a  total  number,  mailed  at  the  pound  rate,  of. 
Copies  inaileil  in  Clevel.ind  under  stamps  191  and  300  delivered  lo  our  office  make  an  addition  of.... 
The  total  edition  for  Oct.  being _ _ 1 


8,993  pounds 

20,409  copies 

491  copies 


20,900  copies 
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The  Dean  Boiler  Tube   Cleaner  versus  Compounds 
^^^^  Removes  Scale  by  the  Barrow  Loads  ^^^^ 


k 


Took  Out  80  Wheel  Barrow  Loads 

In  the  September  issue  of  the  Engineer's  Review  in 
the  Idea  Exchange  department,  page  17,  there  ap- 
peared a  letter  signed  "A.  R."  in  which  the  writer  men- 
tioned an  experience  he  had  with  boiler  scale.  He  said 
that  upon  taking  charge  of  four  return  tubular  boilers 
he  found,  upon  examination,  that  the  space  between  the 
tubes,  for  a  distance  of  9  feet  from  the  rear  head,  "was 
filled  as  solid  with  scale  as  though  it  had  been  run  full 
of  Babbit  metal."  He  persuaded  the  superintendent 
to  get  a  mechanical  tul)e  cleaner  on  thirtv  days'  trial 
and  took  out  80  rvheelbarrozc  loads  of  scale,  each  bar- 
r«w  holding  about  2^2  bushels.  We  felt  that  ilie 
DE.W  was  the  only  cleaner  in  the  market  that  could 
do  this  and  we  opened  correspondence  with  "A.  R." 
with  the  following  result : 

Mou.vDsviiXE,  W.  Va.,  10-5-05. 
The  Wm.  B.  Pierce  Co., 
Buffalo,  \.  Y. 

Gentlemen: — Yours  of  recent  date  addressed  to  me 
at  Wise,  W.  Va.,  has  been  received  and  beg  to  state 
that  your  guess  was  correct  in  regard  to  the  Tube 
Qcaner  referred  to  in  my  letter  to  "The  Engineer's 
Review"  in  the  September  issue.  Would  say  that  this 
work  was  accomplished  for  the  Wheeling  and  Lake 
Erie  Coal  Mining  Co..  at  Dillonvale,  Ohio,  at  their 
"Dillon  No.  2"  Mine. 

\'^ery  respectfully  yours, 

.\.  R.\NSOM, 

Moundsville,  W.  \'a. 
819  Jefferson  Ave. 


Used  Compound  and  Hiought  Boiler 
Clean 

In  the  October  issue  of  the  Engineer's  Review, 
18,  appeare<l  another  letter  which  we  reproduce: 

Tube  Qeaner  Cauxd  a  Surprise. 

Editor  of  the  Engineers'  Review  : 

We  had  this  experience  in  our  plant  recently:  \V 
have  two  S.  F.  Freeman  boilers,  marine  tjpe,  of 
horsepower  each.  We  have  been  using  compoua 
right  along  and  thought  our  boilers  comparatively  fr^ 
from  scale.  The  other  day  the  manager  purchased  1 
hammer  tube  cleaner,  and  on  using  it  the  results  we 
surprising.  We  took  from  both  boilers  at  least  i,c 
pounds  of  scale,  in  two  days. 

Tlie  cleaner  has  not  injured  the  tubes  in  any  wajj 
shape  or  form,  as  far  as  we  can  see. 

G.  H.  Atkinson. 

The  hammer  tube  cleaner  that  Mr.  Atkinson  usi 
was  a  DEAN,  and  with  that  cleaner  he  took  out  / 
pounds  of  scale  in  two  days,  although  compounds  ti 
being  used.     This  kind  of  evidence  is  the   kind  t 
counts  with  the  practical  man  and  the  power  user  wl 
wishes  to  keep  the  boiler  room  expense  down  to 
minimum,  and  this  kind  of  evidence  is  real — not 
air. 

THE  SUPERIOR  OF  ANY  OT 
MECHANICAL  CLEANER  ON  THE  MAR- 
KET. PROVING  IN  ITS  USE  THE  FAl, 
LACY  OF  COMPOUNDS. 


HERE    IT    IS 


FOR   WATER   TUBE    BOILERS 

FOR  RETURN    TUBULAR    BOILERS 

THE  WM.  B.  PIERCE  COMPANY 


325    Washington  Street 


BUFFALO.  N.  Y. 
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STOP! 


Your  Monkey 
Business 


G^  "LIBERTY"  Tube  Cleaner 


It  will  pay  for  itself  the  first  time  you  clean  your  boilers 
and  it  will  not  cost  so  much  to  keep  in  repair  as  that 
flimsy  affair  you  are  now  using,  and  besides,  it  will  clean 
you  tubes  clean. 


16  17  4  5  IS  20 


The  "Liberty"  Makes  Boiler  Cleaning  Easy 

as  compared  to  your  present  antiquated  method. 

The  "LIBERTY"  Turbine  Cleaner  will  clean  your 
boiler  tubes  at  less  cost  and  in  less  time  than  is  possible 
by  the  use  of  any  other  cleaning  device  in  existence. 

The  "FABER"  BLOW  OFF  VALVE  "wasHes  its  face.*' 

THe  TWIN  STRAINER  "strains  continuously.*' 

TKe  FAMOUS   OIL  FILTER   uses    '*tKe    dry  process." 

i      I^iberty'  Manufacturing'  Company, 

^^^  4709   iSusctuehanna   iStreet, 

PITTSBURGH,  PA.,  U.  S.  A. 
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THESE  CLEANERS  ARE  WORLD -BEATERS  I 

The   "Torpedo"  The  "Demon"  k 


jM^^ir.^'MwnwAMw  I 


For  Fir«  Tubo  Boilers 

Did  you  ever  stop  to  think  that  approxiniately 
95 $6  of  the  heating  surface  in  your  boilers  is  in  the 
tubes,  and  besides  practically  all  these  tubes  are  abso- 
lutely beyond  possibility  of  human  reach?  If  you 
could  get  a  machine  especially  designed  to  remove  all 
the  scale  from  these  tubes  inside  the  boiler  don't  you 
honestly  think  it  could  save  a  pile  of  money,  and 
prove  a  help  in  many  ways?  Then  when  you  con- 
sider that  a  "Torpedo"  could  clean  these  tubes  thor- 
oughly and  safely,  as  no  other  device  can,  and  besides 
you  can  have  one  sent  you  on  free  trial  just  for  the 
asking,  really  this  is  an  opportunity  you  cannot  af- 
ford to  let  go  by  a  single  day.  Our  printed  matter 
tells  some  very  interesling  facts.  Write  for  it  or  for 
a  "Torpe<lo''  on  trial,  if  you  prefer. 


— 

T>4i~0€»*Q^                      1 

Ummtt  .Ml  «>my  inr  ■^■»i»   | 

Cmt/ 

•m^r 

#v^  «jwir  ■^rmtf  rv-n 

wms  MnffW  a*«  #•'* 

4*^ 

j„„'j  'r^^ri^  V^wla 

il"** 

»«w 

.  ««  _^—  — ^  '' 

«u# 

For  MTater  Tube  Boiler* 


Before  we  put  the  "Demon"  on  the  market  we  made  up  our 
minds  that  a  good  water  tube  cleaner  was  sadly  needed  and  tlie 
ideal  form  of  cleaner  was  yet  to  come.  The  "Demon"  ia  an 
IDEAL  cleaner,  because  of: 

1st— Its  extraordinary  power— by  far  the  most  powerfnl 
cleaner  in  the  world. 

2d — No  scale  is  too  thick  or  too  hard  to  cope  with.  Thin  ot 
thick — all  must  go. 

3d — Its  marvelous  rapidity.  Its  great  power  means  qtiiek, 
work. 

4th — The  cleaner  is  made  large  and  nearly  fits  the  tube.  Con- 
sequently the  operator  cannot  get  tlie  machine  through  the  tnbe 
until  it  is  CLEAN. 

5th— It  removes  that  thin,  hard,  coal-heating  scale  that  other 
Diaohines  pass  over — and  then  it  polishes  the  tube  besides. 

6th — Its  cutters  can  never  cut  the  tube  because  tliey  just  6t  the 
tube  when  clean,  the  machine    being  always  centered  in  the  tnbe 

Shall  we  send  you  one  on  trial?  If  not,  write  today  for  our 
illustrated  catalogue  ''E"  describing  the  "Demon." 


THE    GENERAL   SPECIALTY    CO.,  73   Carroll   St.,    Buffalo,    N.    Y. 


Classlflid  Index  for  Buyers. 

For  addrcAsra  of  nianufacturers  refer 
U>  llic  Aiphttbetical  Index  on  pace  49 
which  civva  the  pases  on  which  the 
•dTeniacmenU  appear. 

Air  Oompreasora 

Qoiocy   Enffinc   Wka 

Snider- Hufhea   Co. 

Air   Compreaaora,    Oaaolime 

Columbua   Machine    Co. 

Alarma,  High  and  Low 

Water 
Lunkenbeimer   Co. 
Perberthy    laicclor   Co. 
Pittsburg  Gage  h  Supply  Co. 
Reliance  Gauge  Column  Co. 
Wright    Mfg.    Co. 

Arohea  and  Jamba.  Boiler 
Door 

Preabrey  Fire  Brick  Works 
Arch  Plates,  Boiler 
Lamprey  Co 
Automobile    Fittinss 

Lunbenheiiner    Co. 

Belt    Dreasing    and    FilUng 

Cling. Surface    Co. 

Dijcon  Crucible  Co.,  Jos. 

Belting 

Chicago   Rawhide  Mfg.  Co. 

France   Packing  Co. 

Peerless    Rubber    Mfg.   Co, 

Quaker    City    Rubber   Co. 

Blowers 

Ohio   n lower   Co. 

Snrder  Hughes  Co. 

Boiler  Compound  Feeders 

International    Boiler  Compound   Co. 

Boiler  Door,  Arohea  »nd 
Jamba 

Prcslitey  Fire  Brick  Works 

Boilers 

Cooper  Co.,  C.  *  G. 

Harriaon  Safety  Boiler  Works. 

Holvoke    Steam    Boiler  Works. 

Shilling.  W.  W. 

Boiler  Tuba  Cleaners, 

Mechanical 
Buabncll  t  Co.,  John  S. 
General  Specialty  Col 


Lagooda  Mfg,  Co, 
Liberty  Mfg.  Co- 
Uaurer,  Labadic  A  Co, 
Pierce  Co..  Wmu  R 

Books 

Audel  h  Co.,  Theo. 
Engineers*  Review  Co. 

Boring   Machines,   Bleetrlo 

McCrea  &  Co.,  Jaa. 
Brass    Founders 

Lunkcnheimer  Co. 
Williams  Valve  Co.,  D.  T. 

Brick.  Fire 

Presbrcy  I'ire  Brick  Works 

Calipers 

Surrett  Co.,  L.  S. 

Castings,    Braaa 

Lunkcnheimer  Co. 

Pittsburg  Gage  ft  Supply  Co. 

Chemicals 

Lord  Co.,  Geo.  W. 

Clamps,   Pipe 

-McCrca  &  Co.,  Jaa. 

Clamps,   Steam  Joint 

McCrea  &  Co.,  Jas. 

Cocks 

Lunkcnheimer  Co. 

Peoberihy  Injector  Co. 

Piiisburg  Gage  *  Supply  Co. 

Powell   Co.,  Wm. 

Reliance  Gauge  Column  Co. 

Cocks,  Gas 

Liinki-nlirimcr  Co. 

Pittaburg  Gage  &   Supply  Co. 

Coils    and    Bends,    Iron, 

Brass   or   Copper   Pipe 
National   Pipe  Bending  Co. 
Commutator    Lubricants, 

Graphite 
Dixon  Crucible  Co.,  Jos. 
Compounds,    Boiler 
Internstional    Boiler   Compound  Co. 
Lord  Co.,  Geo.  W. 
Compounds,    Oar    Axle 
Lubron  Mfg.  Co. 
Compounds,  Graphite  Pipe 

Joint 
Dixon  Crucible  Ca,  Jos. 
Compounds.    Lnbrlcatlnc 
Keystone  Lubricating  Co. 


Condensers 

Snider-Hughes  Co. 
Stewsrt  tlester  Co. 
Wheeler  Condenser  ft  Eng.  Co. 
ConveytuKT  Machinery 
Borden  &  Scllcck  Co. 
Cooling  Towers 
Wheeler  Condenser  ft  Rug.  Co. 
Counter    shafts 
Myers  ft  Bro.,  F.  E. 
Crank-Plu  Center  Oilers 
Lunkcnheimer  Co. 
Nugent  ft  Co-,  W.  W. 
Crosahead-Pin  Toleaoope 

OUera 
Nugent  ft  Co-,  W.  W. 
Gutters,   Gasket   aad 

V^asher 
McCrea  ft  Co.,  las. 
Cutters,  Tube 
Lagonda  Mfg.  Co. 
Cylinders,  Artesian  Well 
Myers  ft  Bro.,   F.   E. 
Cylinders,  Irrigation 
Myers  &  Bro.,  F.  E. 
Dividers 
Starrctt  Co..  L-  S. 

Diaka.  Rubber 

Peerlesj    Rubber    Mfg.   Co. 
Dry  Kilns 
Ohio    Blower   Co. 
Dust  Collectors 
Ohio   Blower  Co. 
Dynamo  and  Motor 
Brushes,  Graphite 
Dixon   Crucible  Co.,  Jos. 
Eccentric  Tnleaoope  Oilera 
Nugent  ft  Co-,  W.  W.  *^ 
Ejectors 

American   Injector  Co. 
Lunkcnheimer  Co. 
Ohio   Injector  Co- 
Penberthy  Injector  Co. 
Engines,  Blowing 
Buckeye  Engine  Co. 
Engines,  Gas  and  Gasoline 
Borden  &   Scllcck  Co. 
Buckeye  Engine  Co. 
Columbus  Machine  Co. 
Engines,  Gasoline  Holstinc 
Columbus  Machine  Co, 


Engines,  HoistLng 

Quincy   Engine  Wlca. 

Engines,  Steam 

American   Engine   Co. 

Bates  Machine  Co. 

Buckeye  Engine  Co. 

Cooper  Co.,  C  ft  G. 

Harris  Steam  Engine  Co-,  Wa.  A.  | 

Ohio  Blower  Co. 

Quincy   Engine  Works. 

Kecvea  Engine  Co. 

Russell  Engine  Co. 

Exhaust  Heaiia 

Burt  Mfg.  Co. 

Flower  Filter  Co..  Wslur  L. 

Ohio   Blower  Co. 

Pituburg  Gage  ft  Supply  Co. 

Robertson  ft  Sons,  Jas.  L. 

Wright   Mfg.  Co. 

Fertiliser  Dryers 

Anderson  Co..  V.  D. 

Filters,  Oil 

Bur:  Mfg,  Co. 

Flower   Filter  Co..  Welter  L. 

Lippincott   Steam   Spec   ft  Sap^  Ga 

Maurer,  Labadie  ft  Co. 

Nuirent  ft  Co-,  W.  W. 

Pittsburg  Gage  ft  Supply  C^ 

Robertson  ft  Sons,  Jaa.  L. 

Firs  Brick 

Presbrey  Fire  Brick  Worb 

Filterers,  Scale 

Wright  Mfg.   Co. 

Fittings.  Brass  HydrauUe 

Lunkcnheimer   Co. 
Pittsburg  Gage  ft  Supply  Co^ 
Fittings,  Steam 
Lunkcnheimer  Co. 
Sterling  Lubricator  Co. 
Floats,  High  Pressure 
Reliance   Gauge  Column  Cok 
Flue  Cleaner  Rods 
McCrea  ft  Co..  Jaa. 
Flue  Cleaners 
Bushnell  ft  Co.,  John  S. 
Clevclsnd   Flue   Cleaner   Mff.  Ck. 
Robertson  ft  Sons,  Jas.   L. 
Ruggles  ft  Rugglea. 

Furnace  Feeder* 

Ohio  Blower  Co. 

(Con  tinned  on  pairr  M.) 
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ARNING!     WARNING! 


The  Old 
CHESTNUT 

Dlscharffed  Employes 
Etc.,  Etc. 

Again  you  are  confronted  with  the  "old  Chestnut"  that 
er  companies  have  employed  our  discharged  and  worthless 
S-employcs,  who  claim  to  know  how  to  make  Rainbow, 
lese  claims  are  absolutely  false.  The  formula  and  manu- 
:ture  still  remain  secret,  known  only  to  the  President,  Vice 
'esident  and  Superintendent  of  the  Peerless  Rubber  M'f'g 
»mpany. 

Do  not  be  deceived  by  these  false  claims.  To  quote  the 
/vening  Telegram  of  New  York  City,  "Imitation  is  the  sincer- 
E  flattery,"  but  in  this  instance  the  imitator  cannot  deliver 
K  goods.  Very  respectfully, 

^^  C.   H.   DALE,  President, 

^H     PEERLESS  RUBBER  MANUFACTURING  CO. 
^^^^  16  Warren  Street, 

^H  NEW  YORK. 


ENGINEERS'  REVIEW 


November,  1905 


I 


Si 


DATERSONS 
OUBLE  OERyiCEfACKING 

It  lasts  twice  as  long  as  the  common  kind. 
PROVE  IT THAT  .S  EA»SY 

^^  W^  ^r^  ^^       To  every  engineer  writing  u>  under  what  preuure  he  is    working,    and    for    what  purpose    he    needi    a    BETTER 
B4      W^    W^       ■'  packing  (water,  (team,  air,  ammonia,  etc.,)  also  give  the  depth  o(  ituAing  box    and    tize    of    packing;     our     Packing 

^^  ^^^L^^^L^  Supennlendent,  who  a  a  practical  engineer,  will  explain  in  a  per.<onal  letter  just  what  style  of  packing  will  give  you 
6«s(  results  and  how  you  are  throwing  money  avaay  to  buy  packing  which,  is  not  suited  for  the  work  It  has  to 
do.  At  the  same  lime  we  will  send  you  a  colored  picture,  (vciy  pretty  and  taken  from  life)  called  "Double  Service.."  The  boys  all  like  "il." 
•>  weU  as  our  packing.     SUCCESSFUL  EVERYWHEl^.     Write  us  TODAY  and  get  suited. 

EverxtKing  in   Packing  that  Anybody  Wants. 

Double        Service  packing' 

^  m         Best  known  as  The  Best 

.  Because  IT  IS  The  Best 

[^  Wins  by  Sheer  Merit. 

*S.  Paterson 

PHILADELPHIA.  PA..  U.  S.  A. 


D. 


(Continued  from  paire  5«) 

Tuniaee,  Pstent 

'Holyolie   Steiro   Boiler  Work*. 
Fnalble  Plnga 

Lunkcnhcimer   Co. 


•Gaire  Glasses 

Quake 


fccr  City  Rubber  C». 
OwLge  Glaaa  Reflectors 
Lubron   Mfg.  Co. 
GaEc  Glaii  Ring* 

'PennsylvaDia  Rubber  Co. 
Gages,  Oil 
Lunlcenheimcr    Co. 
Gages,  Steam 
.Lunkenfasiroer  Co. 
■  Otiio    Injector    Co. 
Pittiburg  Cage  &  Supply  Co. 
Gages,  Recording 
iPittaburg  Cage  It  Supply  Co. 
-Gages,  Water 
Xunkcnheimer    Co. 
Penl»erthT  Injector  Co. 
Powell   Co..   Wm. 
Reliance  Gauge  Column  Co. 
Gaskets 

Peerleu    Rubber    Mfg.   Co, 
Pennsylvania   Rubber  Co. 
Quaker  City  Rubber  Co. 
Gear  Cutting 
Chicago  Rawhide  Mfg.  Co. 
Gears,  Rawhide 
Chicago   Rawhide  Mfg.  0>. 
Generators 
American  Engine  Co. 
Governors,  Pnmp 
Albany  Steam  Trap  Co. 
Fisher  Governor  Co. 
Foater  F.nginccring  Ccb 
Graphite 

Dixon  Crucible  Co.,  Jos, 
Graphite,  rialM 

Dixon    Crucitile   Co.,  JoS. 
Grate  Bars 
Buahnell  ft  Co.,  John  S. 
Rolyoke  Steam  Boiler  Works. 
Martin  Crau  Co. 
iRobeTtson  &  Son*,  Jss.  L, 


Grates,  Shaking 

Lippincon  Steam  Spec-  ft  Sup.  Co. 

Martin  Crate  Co. 

Robertson  ft  Son*,  Ja*.  L. 

Grease 

Cook's  Sons.  Adam. 

Dixon  Crucible  Co.,  Joa. 

Kevstone  Lubricating  Co. 

Lubron   M  fg.   Co. 

Grinders,  ValTO 

Quaker  City   Rubber  Co. 

Hammering  Machines,  Die 

Plate  m.  ■ 

Batrs   Machine  Co. 
Heaters  and  Purifiers, 

Feedwater 
Bates  Machine  Co. 
Flower  Filler  Co.,  Waller  U 
Harrison    Safety   Boiler   Works. 
Jacobs  &   Co.,  Cha*. 
National  Pipe  Bending  Co. 
Quincy   Engine  Wks. 
Robertson  a  Sons^  Ja*.  L. 
Stewart   Healer   Co. 
Wheeler   Condenser  ft    Eng.    Co. 
Heaters,  Hot  Water  House 
National   Pipe   Bending  Co. 
Stewart   Heater  Co. 
Heating  Apparatus 
Ohio  Blower  Co. 
Hose 

Pcerlesa   Rubber    Mfs.    Co. 
Pennsylvania   Rubber  Co. 

?uaker  City   Rubber  Co. 
ndlcator  Instruction 
Indicator   Inatructioo  Co. 
Indicators,  Speed 
Starrrit  Co.,  L.   S. 
Indicators,   Steam  Engine 
Bushnell  ft  Co.,  John  S. 
Lippincott  Steam  Spec,  ft  Sup.  Co. 
Robertson  ft  Son*,  Ja*.  L. 
Injectors 
American    Injector  Co. 
Lunkenhcimer   Co. 
Oliiu    Injector    Co. 
Penberthy  Injector  Co. 
Powell  ft  Co.,   Wm. 

Lace  I<eather 

Chicago  Rawhide  Mfg.  Co. 


Levels 

Starrett  Co.,  L.  S. 
Lubricator* 
American  Injector  Co. 
Detroit  Lubricator  Co. 
Greene.  Tweed  ft  Co. 
Keystone  Lubricating  Co. 
Lunkenheimer   Co. 
Nugent   ft    Co..    W.    W. 
Ohio    Injector    Co. 
Penberthy  Injector  Co. 
Powell  ft  Co.,  Wm. 
Sterling  Lubricator  Co. 
Williams  Valve  Co.,  D.  T. 
Lubricators,   Automobile 
Lunkenheimer   Co. 
Machinery.  Coal  and  Ash 

HandltnK 
Borden  &  Selleck  Co. 
Machinery,  Conveying 
Borden  ft  Selleck  Co. 
Machinery,  Oil  MIU 
Anderson  Co.,  V.   D. 
Machines.  Drilling 
McCrea  ft  Co..  Ja*. 
Maehlnes,    Eleetrie    BoHn( 
McCrea  ft  Co..  Jaa. 
Mats  and  Matttntr 
Quaker  Cily  Rubber  Co. 
Micrometers 
Starrett  Co.,  L.   S. 
Mill  Equipment,  Wire 
Ba*e8  Machine  Co. 
Motors 

American  Engine  Co. 
Nail  Machines,  Wire 
Bales   Machine  Co. 
Nail  Rnmblers 
Bates  Machine  Co. 
Oil  and  Grease  Cups 
American    Injector    Co. 
Bushnell  ft  Co.,  John  S. 
Detrntt  Lubricator  Co. 
France  Packing  Co. 
Keystone  Lubricating  Co. 
Lunkenheimer  Co. 
Nugent    &    Co.,    W.    W. 
Ohio    Injector    Co. 
Penberthy  Injector  Co, 
Powell  ft  Co..  Wm. 
WUIiam*  Valve  Co..  D.  T. 


OUars 

Lunkenheimer  Co. 
Nugent   ft   Co.,   W. 


W. 


Oiling  and  Lnbricatlac  ] 
vice* 

Lunkenheimer   Co. 
Nugent   &    Co.,    W.    W. 


Oiling  Svstam* 

Burl  Mfg.  Co 


Hling ! 

url  Mfg. 
Lunkenheimer  Co. 
Nugent    ft   Co.,    W.    W. 
Plttaburg  Gage  and  Supply  Ox 

OUb 

Harri*   Oil    Co.,    A.    W. 
International  Boiler  Compooad  Cs 
Lubron  Mfg.  Co. 
Standard  Od  Co. 
Vacuum  Oil  Co. 

Packing,  MetalUe 

France  Packing  Co. 

Packing,  Rawhide 
Hydraulic 

Chicago  Rawhide  Mfg.  Co. 

Packing,  Sheet  and 
Fibrous 

Chicago  Rawhide  Mfg.  Co. 
Crandall  Packing  Co. 
France   Packing  Co. 
Gould   Packing  Co. 
Greene.  Tweed  ft  Co. 
Lubron   M  f g.   Co. 

Patterson     Co.,     D.     S. 

Peerleu    Robber    Mfa.   CSk 
Pennaylvania  Rubber  Cs> 

guaker    City    Rubber    Co. 
obertson  ft  Son*,  Jaa.  !«. 

Packing  Tools 
Mound  Tool  ft  Scrsper  COk 

Paint 

Dixon  Crucible  Co..  Jas. 

Pencils  and  Crayese 

Dixon  Crucible  Co.,  Jos^ 
Pinions.   Rawhide 

Chicago  Rawhide  Mfg.  Co, 

(Continued  on  p«sc  !^ 
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Dtinucd  from  page  S8) 

Jnttlns  and 
adl&K  MacJilaes 

ig  Mfs.  Co. 
I  Machine  Co. 

letera 

li  Co.,  John  S. 
rt  Stemm  Spec  k  Snp.  C*. 

I  &  Son*,  Ja*.  I^ 

IK  Jack* 

Bro.,  F.  E. 

,  Air 

Bmp  Co. 

Condenier  &  Ens.  Ca 

Centrif  QK^l 

Zondenacr  k  Enf.  Co. 

t,  ou 

Tw«ed  k  Co. 
eimer  Co. 
i  Co-,  W.  W. 
IT  Injector  Co. 


i: 


ubiieator   0*. 

Po'wer 

ro..  F.   E. 


Engine  WTa. 
Healer  Co. 

I,  Steaai 

Steam  Trap  Co. 
Pump  Co. 

tt    Kteam   Spec  k  Safw   Co. 
lusbea  Co. 
Condenter   k   Bac   C«l 

fc  Vacvuin 

Bondenaer  k  EDf.  Ca, 

rateam 

y  Injector  Co. 

lag  Wlieela 

k  Co..  John  S. 
tt  Steam   Spec  k  Say.  Co. 
a  k  Son*,  Jaa.   l> 

ttors.  Damper 

U  Co..  John   S. 

Tilfg.    Co. 

D  k   Sana,  Jaa.   L. 

itors,  Feedwatar 
feUfi.  Co. 

fttora,  Preaanra 

nginrering  Co. 
:lng  Btaohlaaa 
Mfg.  Co. 
DreialiiK 
rfacc  Co. 

Traiumlsaloa  Wlieala 
idiinc  Co. 
r  Oooda 
•   Rubber   Mfg.  C*. 
City   Rubber  Co. 

Steel 

Co..  L.  S. 

Plra 

Fire  Brick  Works 
Hack 
Co.,  L.  S. 

i  Selleck  Co. 

fctora.  Steam  and  Oil 

Steam   Trap  Co. 
Separator   Co. 

S  Co.,  Jolin  S. 
'iltcr  Co.,  Walter  L. 

Safety  Boiler  Worka 

Co.,  Chaa. 
It  Steam  Spec  k  Sa^  Ca. 
>wer  Co. 

n  k  Sona,  Jaa.  L. 
Heater  Co. 

M 

Co..  I,  S. 

LMaehlaea 

JMblne  Co. 

Speolalltlaa 

I  Co..  V.  D. 

Mfg.  Co. 

nmer  Ca 

iwer  Co. 

:  Cage  ft  Suppljr  Ca 

LCo..  Wm. 

augc  Column  Co, 
^i^alre  Co..  D.  T. 
Ite-   Co. 


Stralaera 

Liberty   Mfi;.  Co- 
Supplies,    Encineera' 

France  Packing  Co. 

Lippincott  Steam  Spec  ft  Sua.  Co. 

Nugent  ft  Co-.  W.  W 

guaker  City  Rubber  Co. 
eliance   Gauge   Column  Co. 

Tape  Meaanrea 

Starrett  Co.,   L.   S. 

Toola,  Meohaaloa' 

Starrett  Co..   L.   S. 
Toola,  Scraping 

Mound  Tool  ft   Scraper  Co. 
Trapa,  Air 
Wright   Mfg.    Co. 
Trapa,   Steam 

Albanjr    Steam    Trap   Co. 
Anderson  Co.,  V.  D. 
Flower    I'ilter  Co..  Walter  L. 
Colden-Anderaon      Valve      Sptcialtr 

Co. 
Lagonda  Mfg.   Co. 
McCrea  ft  Co..  Jaa, 
Ohio  Blower   Co. 
Reliance  Gauge  Column  Co. 
Wright  Mfg.  Co. 

Trimminga,   Engine   and 
Boiler 

Powell  Co.,  Wm. 
Tubing 

Prerlea*   Rubber    Mfg.    Co. 

Quaker   City   Rubber   Co. 

Unions 

Albany   Steam  Trap  Co. 

Lunkenhcimer  Co. 

Powell  ft  Co.,   Wm. 

ValTOa 

Albany  Steam  Trap  Co, 
Foster  Engineering  Co. 
Golden-Aoderaon      ValTC      Specialty 

Co. 
Lubron   Mfg.  Co. 
Lunkenhcimer   Co. 
Pittsburg  Gage  ft  Supply  Co. 
Powell  I  Co.,  Wm. 
Williamt  Valve  Co.,  D.  T. 

Valvea,  Blowoff 
Lagonda  Mfg.   Co. 
Liberty  Mfg.  Co- 

Lunkenhcimer   Co. 

Pittaburg  Gage  ft  Supply  Co. 

Powell  Co..  Wm. 

Valvea,   Gate 

Golden-Anderton      Valve      Specialty 

Co. 
Lunkenhcimer    Co. 

VaWea,  Non-retnm 
Golden-Aoderaoo      Valve      Specialty 
Co. 

Lunkenhcimer  Co. 

Valvea.  Pump 
Lubron   Mfg.   Co. 
Peerleaa    Rubber    Mfg.    Co. 
Pennsylvania    Rubber   Co. 
Quaker  City  Rubber  Co. 
Valvea,  Reducing 
Poster    Engineering    Co. 
Golden-Anderson      Valve      Specialty 

Co. 
Valves,  Tuyere 
Lunkenheiroer  Co. 
Vamlah 

Dixon   Crucible  Ca,  Joa 
Watchea 
Engineers'   Review  Ca 
Water  Oolunuu 
Golden-Anderson      Valve      Specialty 

Co. 
Lunkenhcimer  Co. 
Pittsburg  Gage  ft  Supply  Ca 
Reliance  Gauge  Column  Ca 
Wright  Mfg.  Co. 
Water  Purifying  and 

Softening  Syatema 
Flower  Filter  Co.,  Walter  L, 
Harrison  Safety  Boiler  Works. 
Water  TeaUng  Apparatna 
Lord   Co.,  Geo.   W. 
WUatlea,  Steam 
Lunkenhcimer   Ca 
Powell  Co.,  Wm. 
Williams   Valve  Co.,  D.  T. 
Wire  Pointera 
Bates  Machine  Co. 
Working  Heada 
Myers  ft  Bra,  F.   E. 
Wrenohea 
Trimont  Mfg.  Ca 


jPNMLL  FAdlNGl 

GIVE  AND  TARE 


in  a  packing  indicates 
its  usefulness. 

If  a  packing  possesses  this  essential 
qualification,  a  close  joint  is  possible, 
even  if  a  rod  is  scored,  sprung  or  out  of 
true. 

A  packing  devoid  of  resiliency — 
give  and  take — is  always  hard  in  the 
stufl5ng-box,  causes  unnecessary  fric- 
tion, wears  rods,  wears  itself  and  is 
never  steam  tight. 

CrandaU  Packing 

possesses  in  a  high  de- 
gree the  give  and  take 
property  and  it  is   pre- 
served as  long   as    the 
packing    lasts,    by    the 
wear  resisting,    friction 
reducing  material    it   is 
made  of,   which  is  tho- 
roughly impregnated  by 
a  special  cold  oil  process 
with  a  high  grade  lub- 
ricant. 

As  regards  both  wear 
and  resiliency,  Crandall 
is  a  Give  and  Take  Pack- 
ing, in  whatever  style 
and  for  whatever  pur- 
[>ose  it  is  supplied. 

It  can  be  had  in  every 
style,  for  any  purpose. 

SX£  OUR.  CATALOG. 

CRANDALL  PACKING  CO. 

Palmyra,   N.  Y. 

CLEVBLAND  OFFICE.  9  South  Water  St. 
NEW  YOKK.  136  Liberty  St.      CHICAGO,  52  W.Waahlngtoa  St. 

PACIFIC  ENGINEERING  CO.,  Sealile.  Waah. 
Pacific  Coast  Adeala. 


Style  No.  293. 

Bxnaniiion  for  Steam  Ham- 
uiers.  Octagon  Rods,  riat- 
sidrd  Piatona  and  nxia  out 
of  ceuter. 


I90S 
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//  you  want  the  Beit  Get 
f^  I  _tf       Stmam  and   Wat»r 

irOUla  S  PACKING 


Is  otdering  rive  ejratl  diuneter  of  Stuffing 
Box  and  PUton  Rod  or  Valve  Stem. 

See  that  our  name  and  tnde  mark  la  oo 
every  (Mckace. 


ITnde  Hark 

{Packing  Co. 

iCBzmaii.  Treaa, 
dgc  MASS. 


Riots  Packlnc. 


yoiseless  Running. ' ' 

tago  R.a^liide 
ars  and  Pinions 

"  Original  Rawhide. " 

Rawhide 

Hxdratilic 


^BBS 


Packinf( 


It  la  anti-frictjonal  and  the  moat 
durable  on  the  markeL 


yk«  Chicago  Hawhide  Mfg.  Co. 


CATAIOGUB 


7/  Ohio  Street,  Chicago.  III. 


almetto 
[Twist 

1  never  pay  you  to 
to  the  old  when  the 
is  so  easy. 

I  Get  a  spool  of 

Palmetto  Xwist  Packinii 

pu'rc  ready  to  pack  a  half  dozen  sizes  of  small 
falve  steins  or  spindles,  and  the  beauty  cf  it  is 
you  pack  a  stem  or  rod  with  Palmetto  Twist, 
Jted  to  stay  O.  K.  for  a  while. 

Try  Palmetto  Twist  at 
our  expense.  Sample  spool 
sent  FREE. 


Greene  Tweed 
&    Company, 

17  Murray  St. 
NEW      YOBK. 


Always  Hand  and  Glove- 
Rubber  and  Friction 

Put  on  a  rubber  glove  and  pass  a  piece  of  shaft- 
ing through  your  hand,  feel  the  resistanee  you  en- 
counter, and  imagine  how  much  greater  the  frictional 
resistance  where  a  rod  moves  rapidly,  backward  and 
forward,  through  a  stuffing-box,  bghtly  filled  with  a 
packing  that  presses  rubber  directly  against  the  mov- 
ing rod. 

Where  rubber  is  we  naturally  look  for  friction  ; 
they  are  hand  and  glove. 

The  manufacturer  of  rubber  belting  never  fails  to 
cxto!  its  non-slipping  properties,  very  desirable — in 
belting. 

On  a  slippery  day  your  "  rubbers,"  by  creating 
friction,  save  you  many  a  tumble  in  icy  pathways. 

Other  cases  in  plenty  could  be  cited,  in  which 
the  practicable  value  of  rubber  is  based  on  its  friction 
producing  properties. 

Packing — good  packing — should  reduce  friction. 
For  to  bring  rubber  into  immediate  contact  with  a 
moving  rod  is  impracticable  and  unreasonable. 

In  Eureka  Packing— the  Genuine  Eureka — rfiis 
error  is  studiously  avoided.  Rubber  is  present  in 
Eureka  Packing  as  a  rectangular  core,  acting  as  a 
cushion,  but  it  never  can  come  in  contact  with  moving 
rod  or  metal  surface.  It  is  closely  enveloped  in  a 
braided  covering  of  long  fibre  flax,  impregnated  with 
a  high  grade  lubricant.  Tliis  takes  all  the  wear,  re- 
duces friction  and  by  protecting  the  rubber  core,  en- 
sures permanent  elasticity,  one  of  the  most  valuable 
features  of  EUREKA  PACKING. 

EUREKA  PACKING  U  made  in  a  range  of  nze. 
that  atiapt  it  lor  all  purposes.  It  is  easily  applied, 
lastingly  durable  and  dependable  under  the  teverett 
conditions  as  to  pressure  and  speed  of  moving  parts. 

Jas.L  Robertson  &  Sons 

402  Fulton  Street 
NEW  YORK 
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A  Fine,   Reliable   Watc 

makes  as  nice  a  present  as  you  can  buy 


We  are  able  to  furnish  you  with  a  regular  $15 
tham  movements,  for  $11  and  $13  respectively, 
hunting  case  with  either  movement,  $13.  Our 
arrangement  by  which  it  ct^ts  us  practically  nothing 
watches  and  well  pleased  customers  have  sold  many 

The  open  face  watches  are  screw  face  and  back — I 
Jewels    in    Composition    Settings.    Brequet    Hair 
Roman    Figures,     Moon    Hands,     Patent    Center 
Damaskeened  and  the  regular  "Elgin"  Main  Spring. 

These  watches  are  encased  in  the  well-known 
gold  joints,  solid  gold  plugs,  and  each  one  contains 
largest  gold  watch  case  companies  in  the  countrj'. 
is  lull  jeweled  tliroughout,  both  the  escapement  and 
quick  train,  the  expansion  balance  screw  bankings, 
watch  that  any  person  should  carry  whose  position 


watch  in  open  face  or  hunting  case.  Elgin  or 
The  open  face,  with  either  movement,  $11,  an 
profits  on  these  are  small,  of  course,  but  we  ha 
to  handle  them.    We  have  sold  hundreds  of 
more  for  us. 

both  are  18  size.    The  Elgin  movement  is  Nicki 
Spring,     Patent    Regulator,    Sunk    Second 
Pinion,  Bright  Flat  Screws,  elegantly  Engravet 

.\merican  filled  case.  Tlie  Hunting  cases  have 
a  warranty  for  twenty  years'  wear,  by  one  01 
They  are  all  stem  wind  and  stem  set.  TTie  Wall 
the  train.  They  have  the  patent  safety  pinion 
and  hard  enameled  dials,  and  are,  in  short,  j 
requires  accurate  lime. 


I 


If  these  watches  are  not 

all     that     we     claim 

your  money  will 

be    refunded 


We  can  obtain  Ladies*  Watches  at  prices 
raniiinii  from  $12  to  $18 


Tell  us  how  much  you  wish  to  pay  and  we  will  tell  you  just  what  we  can  furnbh  you  for  that  p 
Get  circular  showing  how  you  can  iet  a  watch  free. 

All  remittances  should  be  made  payable  to  and  addressed  to 
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OFFERS 


Wc  will  »tnd  an  Indicator  or 
ReduclncWbecl.orboth,  sub- 
jtrct  to  examination  at  express 
office,  lo  be  returned  at  our 
mud  to  be  first  class  in  every  detail .  or  we  will  send  one  of 
[er  Tube  Cleaners,  subject  to  trial  and  approval,  tu  be 
satisfactory. 

OT  SUCKER  draws  the  soot  from  the 
without  admitting  steam  into  them. 


Bachelder  Indi- 
cator with  Ideal 
Wheel  attached 


,  convenient  and  reliable  :  ready  for  various  press-  _ 
Mnihoutcbautfeof  sprinte;  guaranteed  correct. 


Damper  Regulator.         Automatic  Oil  Cups. 

Orate  Bars,  all  kinds. 
Oil  Separators.  Furnace  Blowers. 

Stndfor  onr  Catalogue, 

lOHN  S.  BUSHNELL  &  CO. 

Street.  NEW  YORK. 


^APHITE 


UBRICATION 

Sound  in  its  theory 
'ondarful  in  its  practical  results 

CON'S  ■^''^"il"«»  GRAPHITE 

is  a  boon  to  eneineers. 
Ubie  booklet  No.  1&4-C.  and  test  smmplea  free. 

ph  Dixon  Crucible  Co.,    Jtrsey  City,  N.  J. 


IE 


AN  INDICATOR 

or  your  choice  o(  SOO  other  articles  o(  use  10 
engineen,  etc. 
id  (or  free  premium  list.     Use  blank  below. 

ilSCE  PACKIING  CO.,  Inc. 

Stale  Sireel.  Tacony.  Philadelphia.  Pa. 
Manufacturers  of 

'.  and  Fibrous  Pacltln^. 


^«ta 

r 


Date. 


Please  send    me    premium    list    advertiaed    in     the 


Many  hundred  pleased  engineers  would  cheerfully 
endorse  ihis  check. 

YOUR  tucceas  depends  on 
what  you  know.  Can  you  find  a 
device  that  will  tell  you  more  about 
your  engine,  more  about  things  that 
you  are  respoiuible  for,  than  an 
indicator  ? 

You  know  well  enough  that  the 
man  never  waits  for  the  place,  the 
place  is  always  waiting  for  the 
man --that  knows,   and  a  ROB- 

ERTSON-THOMPSON  IN- 
DICATOR  will  tell  you  what 
you  ought  lo  know.  It  will  fit 
you  for  a  better  position  and  a 
place  you  could  not  occupy  with- 


Robertsoo-TKoinfMoa  liwficalor 


out  its  aid. 

Our  word  for  it,  AROBERTSON-THOMPSON  INDICATOR 
will  push  you  ahead.     We  sell  them  lo  engineers  oa  easy  terms. 

A  Victor  Reducing  Wheel 

will  traiumil  the  reduction  of  stroke  to 
card  size,  absolutely  correctly.  There  is 
positively  no  lost  motion,  no  need  to 
bother  over  hopelessly  incorrect  cards,  be- 
cause the  reading  you  receive  is  correct — 
positively  so. 


Viclar  Reducing  Wheel 


r^M 


The  Improved  Willis  Planimeter 

will  enable 
you  to  read 
m^an  effective 
pressure  direct 
from  indicator 
diagramt,  with- 
out recourse  to 
time  comuming, 
complex  com- 
putations,which 
increase  the 
possibility  of  er- 
ror. 
AUo  gives  areas  of  regular  or  irregular  diagrams,  urcles,  etc..  In 

square  inches,  (eet  and  yards,  without  calculations. 

Can  be    fitted  with   an  attachment  whereby  H.  P.  can  be  read 

directly  from  M.  E.  P. 

Thnr  arc  only  «  few  of  ihe  Specialtin  we  nuke.     SupfxNe  you  uk  uf  ahtml 
HoiierMoa  F««d  Water  Healeii,  Hine  EJirainaton,  Spentxt  Damper  Retulaton, 

EMhmuMt  Headf.  Eic.    BETTER  STILL.  SEND  FOR  CATALOG. 

Jas.  L.  Robertson  &  Sons,       402  Fulton  St.,  New  Yorkr 

Read  wbat  we  say  about  Packing— Hurcka  PacLing— on  itaev  61 
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LUNRENHEIMER 
Automatic  Injectors 

POSITIVELY    tHe    most    efficient, 
durable    cmd    prsictic^  on    tHe 
market.       Satisfaction    guaranteed. 
If  7-our  local  dealer  cannot 
fumisH  tHem,  notify  us. 


The  Lunkenheimer  Co. 

Largest     manufacturert      of     HigH-Cra<f« 
EA^ineerizk^    Speci^ltiea    in    the     urorltt 

mitd  worMt        V'lncinnatit  kj.  u.s.a.. 

Branchmi:    NEW   YORK.    36  Cortlandt  Strmmt. 
LONDOM.  S.E..  55  Great  Dover  St. 


TtTSB^avhrtafcaeemiDlrte  line  of  9ni»ad  lion  Glohe  and  Gate  Vilvn.  Coclu.  HtdrMUbcaod  Mrc^s^icsl  Lobri- 
^    Se   X.      VV     c^tan.  WKlcrCoianma  sod  GaacG*.Whi«Ues  azadWhuUeVsim*.  i\>p  Safely,  lUbefuMl  Bii>w«av&lns.  Uic. 
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SEND   FOR   CATALOOUE   OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS.  SEPARATORS, 

ETC.,    ETC.,    TO 

Uppincott  steam  Specialty  &  Supply  Co., 

NEWARK,   N,  J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 


soon  be  withdrawn.  If  vou  are  an  engineer  desirous  of 
learning^  indicator  work  '"to  a  finish,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  read 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  farther  particulars,   which  are  free.    Address 

A.      C.      LIPPINCOTT 

GENERAL  MANAGER  OF 

INDICATOR   INSTRUCTION  CO. 

93  GREEN  ST.,  NEWARK,  N.  0. 


Specik 

hiickfi 


AUTOMATIC 
ILIN«J£CT0RS 


SEND  US  INFORMATION  of  anypecuIUrorex- 
traofdinaiy  conditions  under  which  your  injector  is  to 
be  used,  and  we  will  furnish  a  SPECIAL  perfectly 
adapted  to  the  work — and  deliver  it  quickly. 

We  nipplv  Special  lnje(3ori  lo  itait  with  no  lift,  *>  low  u  FIVE 
POUNDS,  or  special  HIGH  STEAM  lnie<aorj  to  work  up  to 
300  poundi  or  more. 

THE  U.  S.  AUTOMATIC  INJECTOR  U  the  dmpleM.  mo« 

reliable.  raoA  eftcient  and  durable  injnftor  on  the  mailcel.  BeA 
for  all  boilert  aud  all  conditions.  Recommended  by  the  U.  S. 
Covenimeot  and  endoned  by  over  200,000  pradical   ca^noat. 

E:V0INEEI'S  red  book  free,  write  rora  copy  of  the 
"Euifintcr'9  Red  Book."  Auswrrso\Tr 500 questions  on  ixrintj 
interesting  to  every  enitineer.  Sent  FRBK  on  request,  Let  us 
•end  it  lo  you.  Ask  for  Catalog  of  ejectors,  crease  cups,  oil 
cui>«,  iet  pumps,  fire  plugs,  etc. 

American  Injector  Co. 

DETBOIT.  U.  S.  A. 


Chicago  Injectors 


STTEANC 


Start  low  at  from  15  to 
20  lbs.  and  work  up  to 
150  to  160  lbs.  steam 
pressure;  grade  50  per 
cent;  lift  20  to  25  ft. 
with  60  to  90  lbs.  steam 
pressure  and  work  120 
to  125  degree  feed  water. 
The  Chicago  is  an 
ideal  boiler  feeder  and 
no  boiler  is  complete 
without  it. 

Catalogue  describing  our   full   line  of  in- 
jectors and  lubricators  upon  application. 

The  Ohio  Injector  Co. 


Main  SU 


Wadsworth,  Ohio 


66 


ENGINEERS'  REVIEW 


November,  1905 


There  never  was  an  engineer  who  was 
not  up  agfunst  the  proposition  at  some  time,  of 
proper  lubrication  of  his  engine;  nor  do  we 
believe  there  is  an  engineer  who,  if  he  con- 
siders the  advantages  of  force  feed  cylinder 
lubrication,  will  not  recognize  it  as  a  means 
which  will  enable  him  as  well  as  his  engine, 
to  keep  abreast  of  the  duties  imposed. 

We  have  a  good  deal  to  say  about  force 
feed  lubrication,  and  much  to  say  about 

The  New  Improved 
Rochester 
Automatic 
Lubricator 

Send  for  our  book  on  the  subject,  and 
if  you  are  interested  enough,  we  will  send  you 
a  Rochester  Force  Feed  Lubricator,  with  all 
necessary  connections,  on 

30   DAYS'  TRIAL 

Greene  Tweed  ^  Co. 

17  Murray  Street 
NEW  YORK 


You  should  familiarize  yourself  with  every  device 
that  is  likely  to  reduce  the  cost  of  operation, 
maintenance  or   repairs;    that  will    save  labor, 

trouble  or  >vorry. 


It  is  needless  to  say  ho* 
important  a  good  Inbri- 
cator  is  around  a  steam 
plant.  We  want  you  e« 
investigate  fully  the 

STERLING 

Force  Feed 
Lubricator. 

We  knowr  it  will  suaJ 
the  nicisl  seveie  test 

It  is  fuU  o(  j;fK>l  poino 
and  has  advantscr:^  6« 
possessed  by  ar 

We  will   be    : 
send  one  with    ui.    n^     - 
sary    connections   ok    }•' 
da\  s'  trial. 

We  want  yoatosend  (or 
oar  catalog^. 

Sterling 
Lubricator  Co. 

5  Frank  Sireri 

ROCHESTER,    N.  Y. 


"WILLIAMS" 

Regrinding  Globe  Valve 

is  the  valve  for  high  pteuure*  and  teatpcn- 
luin,    and  severe  service.     Its  (cAtures  are  a 

?  re.it  life  of  disc.  Urge  openings  to  nduce 
rictioQ  and  larger  wearing  tutiace  to  iskvure 
longer  life.  Made  of  the  best  matcnal  uui'm 
the  most  careful  manner.  Other  features  are  | 
described  in  our  booklet. 

"WILLIAMS" 

Double  Disc  Sate  Valve 

embodies  new  features  found  only  in  this 
valve.  It  ii  designed  so  as  to  dutiibute  ihe 
pressure  between  the  discs  and  seats  uniformly, 
thus  preventmg  undue  friction  and  wear  at  any 
particular  point. 

"WILLIAMS" 

Regrinding  Angle  Valve 

can     be     rcground     easil/ 
and  quickly  without  remov- 
ing   valve    from     pipe     or  breaking   pipe  cc«- 
nections.     Full  information  in  our  booklcl. 

Send  <or  descriptive  matter 

The  D.T.Williams 

VALVE    CO.    Cincinnati,  0. 
We  also  manutecturcCOOKSON  STEAM  Tii  APS  A  SEPARaTOBS 


^ 
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HE  NATIONAL  FEED  WATER  HEATER 

2,000,000  Horse  Power  in  Daily  Use. 

principal  characteristics  of  these  betters  are  SIMPLICITY,  CITEAPNESS,  RELIABILITY  and 
EFFECTIVENESS  and  full  amount  of  heating  surface  in  every  beater. 

Supplies  Water  to  the  Boiler  at  212"  F. 

/•  manufacture  the  Original  and  Only  Genuine  First-Class  Coil  Feed  Water  Heaters. 

Biadc  and  sold  only  by 

THE  NATIONAL  PIPE  BENDINQ  CO. 


We  also  Tnanufactut*  all  kinds  of 
UN  IRON,  BRASS  ANOCOPI'BR  PIPS 


175  Lloyd  St.,  NEW  HAVEN,  CONN. 

Catalogue  and  Prices  on  application. 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 
They  are   tised  by   fully  nine-tenths  of  the  prominent  American  Engine 
builders. 

Jt  requires  merit  to  establish  such  a  record. 

Catalogue  on  application. 


Detroit  Lubricator  Company, 

DETROIT,         ^        MICH. 


he  JACOBS  Patent  "Water  Ttibe 
eed  "Water  Heater  and  Purifier 


Great  Eniclency 
Simplicity  of 
Construction 
•nd  Low  Cost 


Baa  a  cast  iROif  shell 
which  will  never  wear  out; 
with  seamlessdrawo  brass 
tubes  expanded  Into  tube 
plates  at  top  and  bottom, 
with  double  blowoff. 

The  tubes  beiuK  sur- 
mounted by  a  cap,  form- 
Inc  a  chamber  at  the  top, 
and  tieinir  fastened  risidly 
only  to  the  luu-er  tube 
plate,  free  play  is  eiven  for 
exoansion,  thereby  pre- 
ventins  ruptote  and  leak- 
age of  Joints. 


Chas.  Jacobs  &  Co. 

41  O'iver  Street, 
BOSTON.     .     •     MASS. 


R.  B.  MURRAY. 

41  First  National  Bank 

Building, 
Pittsburg,    .    .    Pa, 


Experience  has  proved  that  the 
straight  tube  is  the  most  practical 
as  well  as  efficient 
tube  for  a  feed- 
water  heater. 


The  Wheeler 

Vsrtical 

Feed  water  Heater 


SEND  FOR  LATEST 
CATALOQ. 


h««  Straight,  tcamlria  drawn  brJM  tubes, 
lesled  to  700  poundi  per  iquare  tnch,  eoo- 
uqucntly  it  \%  raiy  to  clean  or  repair. 

It  is  well  made  throughout  aod  the  tubes 
Ar«  f umi&hed  with  plain  endi,  paclud  with 
our  standard  h«Aicr  packing  and  secured 
With  btais  fsrrulcs 

FURTHER  INFORMATION   QLAOLT 
FURNISHED  UPON    REQUEST 

H'e  also  mafm/iicluie  Surface  Con- 
densers; Combined  Auxiliary  Con- 
densers and  Peedwalcr  Heaters;  Com- 
plete Cootinif  Towers  and  CondentiinE 
Plants:  Kdwards'  Patent  Air  Pumps; 
Ceutrifuflral  Pump«;  Rotary  r>ry  Vac- 
uum Pumps;  High  Vacuums  for 
Sieam  Turbines. 

Wheeler  Condenser 
it.    Engineering    Co. 

42  Broadway,  New  York 

Worlu,  Carteret,  N.  J. 

London  Chicago  \'okahama 

San  Francisco  Trieste 
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When  You  Buy  a  Heate 

Get  the  Best. 


:THE: 


O  T  I 

Feedwater  Heater, 
Separator  and  Pui 

has  proved  its  superiority  many 
times.  This  heater  will  put  the 
water  into  your  boilers  at  boihng 
point  thus  reducing  the  fuel  bi 

IT  IS  guarant: 

to  heat  the  water  to  210  or  2 1 2 
degrees  with  exhaust  steam  with- 
out causing  back  pressure.  It 
also  extracts  the  oil  from  the  ex- 
haust so  that  the  exhaust  steam 
can  afterward  be  used  for  heating 
purposes  and  the  water  of  con 
densations  will  be  returned  to 
the  boilers  free  from  oil. 

If  this  heater  fciils  to  give  satisf 
tion  in  every  respect  it  may  bej 
turned  and  we  will  pay  frei 
yiDWATCF  and  cartage  both  ways  and 
of  installation. 


GET  OUR  CATALOG  ON  OUR 
POWER  PUMPS 


The  Stewart  Heater 

160  NorfolK  Avenue 
BUFFALO, 
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MONITOR    DUPLEX 

STEAM  PUMPS 


THE  mechanism  of  the  steam  end 
consists  of  two  steam  pistons, 
two  steam  valves  and  two  valve 
guides.  These  are  enclosed  and  are 
oiled  from  the  lubricator — which  we 
furnish.  The  wearing  surfaces  are 
as  large  in  proportion  as  those  on  a 
first  class  Corliss  engine. 

Compare  this  with  any  other 
make  of  duplex  pump,  all  of  which 
have  a  steam  mechanism  consisting  of 
a  large  number  of  small  pieces  which 
are  exposed  to  dirt  and  grit,  all  diffi- 
cult to  oil,  and  have  little  or  no  wear- 
ing surface. 


THE  MONITOR  DUPLEX  PUMP  AND  RECEIVER 

Par  Dralolnt  HutlDC  Colls.  Etc.  ReturtM  Water  Direct  la  th*  BoUer 


MONITOR  PUMPS  ARE  SOLD  UNDER   AN   ABSOLUTE^   GUARANTCK. 
LET  US   TELL  YOU   MORE  ABOUT   THEM. 


tmb  monitor  ulpi.explimp  with  one  steam  cvlinohr  in  phantom,  showing 
arranciement  of  piston,  valve,  valve  uuiob  and  ports 


The  snider-hughes  Company 


200   SHeridaxi   Street. 


CLEVELAND,  OHIO. 
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Save  Your  Steam 


BT  UBIKO  A 


nSHER 
GOVERNOR 

on  your  Steam  Pump.  Pos- 
itive in  its  action.  Pre- 
vents an  over  pressure  in 
the  tank  or  discharge  main. 
For  Hydraulic  Elevators, 
Fire,  Boiler  Feed  and  any 
pump  where  the  discharge 
pressure  is  to  be  regulated. 
If  you  want  to  know  more 
about  them  write. 


The  FisliBr  Governor  Go. 

1303  M&ln  St.,  Wast 
M»rsKalltOMrn,  lovirm 


Foster  "Class  Q"  and  "QH"  Valves 

Low  delivery  pressure  reg- 
ulators, for  steam  heating 
and  general  service  press- 
ures o(  I  to  1 5  pounds. 
"Class  QH"  has  enlarged 
outlet  connections. 

Fester  Caulos  ot  Hish  QtmAs  Steam  SpecMlliea  foe  ibe  ukinB 

FOSTER  ENGINEERING  CO.,    Newark.  N.  J. 


When  answering 
any  of  the  ads  in 
this  paper  tell  the 
advertiser  that  you 
saw  it  in  the  En- 
gineers' Review. 


Myers  PUMPS* 

•  and  Btri,UX)ZKR  POW. 

Ier  -working  heads 

laie  built  especially  for 
deep  well  work. 
■■"  Constructe<i  «o 
as  to  embody  great 
l^iftinflr  Power  with 
Strength  and  Capa. 
ci  ly.  For  further  in- 
fonnatloa 


SEND 

FOR 

CATA. 

LOOUB. 


F.E.  MYERS  &BR0.,*8^i*o'!"' 


You  Can  Serve  Your  Employer  and  Yourself  Best 

BY  USING 

CANTON    PUMPS 

They  save  your  employer  money  at  the  start  and  keep  it  up  by  the  economical  use  of  steam 
and  lack  of  repair  bills.     They  save  you  trouble,  work  and  worry. 


The  New  Canton  Duplex  Boiler  Feed  Pump  Deserves  Your  Attention 


SEND  FOR  OUR  CATALOG.  IT  IS  HANDSOME  AND  USEFUL. 


We  have  a  special  proposition  that  will  interest  every  engineer  who  has  any  spare  time.     Other 
engineers  are  profiting  by  it.     Why  don't  you  ?     Write  for  full  particulars. 


THE  CANTON  PUMP  CO. 


Mcadoa  the  Engiaeen*  Review  when  wribnt 


CANTON,    OHIO. 
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Starrett  Speed  Indicator  No.  104 

Price,  Postpaid,  $1.00 

Thii  Indicator  may 
be  run  at  hiibcatsiwed 
>  rrquircd,  without  heat* 
inff.  The  worlciuK 
partjareencased.  Dial 
has  two  rows  of  6  vures, 
readinc  either  riKbt  or 
left  as  (haft  may  run. 
Steel  pointed  spindle 
with  rubber  tip*  for 
both  pointed  and  cen- 
leted  abafta.  The  0 
mark  mar  be  tuttantly  aet  at  the  itattlnc  point. 

Send  for  free  Catalogue  No.  171  of  Fine  Tools. 

The  L.  S.  SUrrett  Co.,  Atliol  Mms.,  U.  S.  A. 


MOUND     PACKING     TOOLS 

•a.^  Will  Boln  any  Talve.  rod.  pumporenffine 

RtuflJnK  box.    Will   withstand    roughest 
uaace. 

1  set  of  4  Locking;  Tools^_4l  30 

1  set  of  6  Packins  Toola 2.25 

1  set  of  S  Cold  Chisels^ 2.W 

Mall  otders  promptly  attended  to.     Get 
our  book  Encineen'  Chums. 

MOUND  TOOL  &  SCRAPEI(  CO..  710-712  Howard  St,  ST.  LOUIS,  MO. 


DO  YOU  KNOW  ABOUT  THE 

Martin  Rocking  Grate? 

MARTIN    GRATE  CO. 


BH  V»b  Bur*n  Str««ti 


CHICAGO. 


Columbus 

Gasoline 

Engines 

STATIONARY,  HOISTING,   PUMPING    AND 
AIR  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbus,  Ohio 


^ 


The  Russell   Automatic  Engine 


SINGLE 

AND 

FOUR 

VALVE 

TYPES. 


THE  RUSSELL    ENGINE  CO. 


BUILDERS 


ADORCSS    DEPARTMENT   "B' 


MASSILLON,  OHIO. 

FOR   CATALOaUE 


Conveying  Machinery 

for  Power  Honsea,  Coal  Mines.  Ynrdi  and  DocIls 
Catalogs  and.  estimates  Furalshed 


BORDEN  &SELLECK  CO.  !So....s..c.„c.oo 


ineers  &  Machinists 


Lamprey  Protective 
Arch  Plates  i: 


rot0ct  four 
iter    Fronts    from 
Burning  Out, 


Preserve  the   Brick  Work,  a«ve   Fuel  and  increase  the 

efficiency   of  your  boiler   by  giving  additional  heating 

surface.     SAVE  THEIR  COST  IN  REPAIRS  ALONE. 

W»  Guarantmw  Kmtult*.    D-  It  right 

THE    LAMPREY    CO. 

Weatfiald,  Maaa. 

BaanCH  Offices :— 10  Barclar  St .  New  York;    Box  321.  Marietta. 
Ga.:  240  Chestnut  SL.  Philadelphia.  Pa. 


Holyokc  Steam  Boiler  Works 

MANUFACTURERS  OF 

BOILERS 

HorizonUl  Tubular.  Manning  Vertical.  Triple 
Draft  Water  Tube  and    Locomotive   Type* 

ALSO  ALL  KINDS  OF 

Plnte,  Steel  and  Iron  'Work 

SEARS 

PATENT  EXTENSION  FURNACE 

For  burning  Mwdust,  wood,  waste  and  bojaru 

Rotary  Blochers  and    Pulp    Digciters.    Pcnstoclu.    Wheel 

Cases,   Standpipes.    Forcings,    Castings.   Grates.    Botts, 

Gaskets  and  Boiler  Fittings. 

INSPECTION  AND  REPAIRING  OF  BOILERS 

given  prompt  attention  by  cartful,  competent  workmen. 

PARTICULARS  UPON  REQUEST 

T.  H.  SEARS,  Manager 

HolyoRe,  McuM. 


• 


QUINCY  ENGINE 


■^l/^ORIZONTAL.  CORLISS  AND 
VERTICAL.  MEDIUM  SPEED, 
AUTOMATIC.  100  TO  3.000 
HORSE-POWER. 

■:'V;^:??*^.|^^■^^^■|■|l.ll.l.M■.^.v?^7.;^^■^"Jlv.'f''^^^^^'J»*'l^•■'•'''v■'•''' 


lUaUa^ii M, 


ALL    OF    OUR    ENGINES    ARE  V-J 
UP-TO-DATE      IN       DESIGN. 
GOOD  WORKMANSHIP.     BEST 
MATERIAL. 

fcV'-.-.'.-.:;.;.-.-\v  .:•:..••'<■•.'  :^:^:■^•■:^^••^v/.■l-;:■:•:;:■^^'•:■t.^■^^rv■:^t■^!:^ 


AMERICAN  BALL  c.°S:^  ENGINE 

AND  DIRECT  CONNECTED  GENERATOR 

SAVES  25  % 

Americiin  Engrines  lead  in  the  markets  of  the  world,  and  the 
Amkkican-Bai,i,  Duplex  Compound  Engine  is  at  the  head. 
It  is  a  marvel  of  simplicitv;  requires  no  more  floor  space  than 
a  simple  en^ne,  and  it  SAVES  25  PER  CENT  OF  THE 
FUEL  without  a  condenser. 

Wo  furnish  Complete  Plants,  consisting  of  Engines,    Gen- 
erators and  Motors — all  of  our  own  manuiactuie. 

American  Engine  Go,  <^>^»<'^*^  BoundBrool(,NJ. 

New  York  Office,  95  Liberty  Street. 


NEW  DESIGN-STANDARD  HEAVY  DUTY 

BATES    CORLISS   ENGINE 

Continuous  Frame-- Improved  Hook  Valve  Gear. 
The  Best  for  Every  Duty. 

Highest  Efficiency 
Best  Regulation. 

BRANCH  offices: 

English  Iran  Worki,  Kaiuas  City,  Mo> 
M.  W.  Grabcr  Machinery  Co.,  Dallu,  Tex. 
A.  D.  Oiangcr  &  Co.,  New  York  City.N.Y. 
Smith- Courtney  &  Co.,  Richmond,  Va- 
Machinery  &  Electrical  Co.,  Los  Angeic*, 

Lai. 
A.  D.  Granger  &  Co.,  Philadelphia.  Pa. 
A  D.Granger  &  Co.,Plitsburgh,  Pa. 

Wrttc  Today  br  OiialoS. 

eAIES  MACHINE  CO., 

JOLIET,  ILL. 

STANDARD  HEAVY  DUTY-FRONT  VIEW. 
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THts  ia  tHe  ti«w  and  Improved  Extra  Heavx  Duty 


Harris -Corliss  Engine 


The  latest  and  best  as  regards  design  and 
con&lniction  of  stationBry  engines. 

No   wrist  plates;   double  eccentrics;    bca^  | 
one-piece  frame:  disc  crank;   noiseless  vaansa 
ila«b  pots  and  specially  arranged    Brown  Fat- 
eiited  Valve  Gearing,  with  new  aod  improred 
unhooking  devices. 

No  matter  what  the  duty — no  matter  what 
the  power  requireil,  if  you  are  going  to  par- 
chase  an  engine  \-ou  want  the  BEsT;  That 
means  HARRIS-CORLISS.     Built  only  by 

Wm.  A.  Harris  Steam  Engine  Co.,  ProvldenM,  R,  I. 


BUCKEYE  ENGINE  CO. 


SALEM.  OHIO 


BUILDERS  OF    HIGH    CLASS 

ENGINES 


SEND    FOR   CATALOG 


COOPER  coRviss  engin: 

B-iilt  By 


If    interestcdj 

write  '  -    ■— 

■    ■    C  u    . . 

V.ugi  a  es" 


U/>e  C.    01    G.    COOPER.    CO., 

Mt.  Vernon,  Ohio. 
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Our  claims  regarding  the  Economy  of  the 

Reeves  Engine 

are  Facts  that  can  be  backed  up  by  Proof. 


We    are   not    only    willing  to  tflve  this  proof— j 
we  are  aoxlous  to  do  bo. 

Send  for  the  detailed  re[>ort  of  the  leftt  o(  l}ie 
10  1-2  and  20x14  inch  REEVES  Vertic..!    " 
Compound  Engine  at  Cornell  University.      It  i    , 
esling  reading  to  any  engineer. 

We  build  a  complete  line  of  Vertkal'l 
Cross  Compounds  as  well  as  Vertical  aai  ^ 
Horizontal  Single  Cylinder  Engines. 

CORRESPONDENCE  SOUCTTED 
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The  Reeves  Engine  Co. 

85  Liberty  Street,  New  York 


CHICAGO,  Sos  Elliwortit  Bldg. 

PHILADELPHIA,  Lwid  Tltla  Bld(. 

BIRMINGHAM,  ALA.,  Ruit  Encina«n»(  Ca 
NEVy  ORLEANS,  LA..    J     P.    Gr..„.a« 
HOUSTON.  TEX.,  Ho«v«rd  SmiTh  Co. 

KANSAS  CITY,  MO.,  Englialt  Iran  Wenu. 

DENVER  COLO.,  Th<  Ond«>,lon»  En(.  C^ 
HAVANA,  CUBA,  J.  M.  Clan,  0»n^|».  I 
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The  Most  Desirable  from  Every  Standpoint 

■ 

lombination  Feed-Water 

— —^ c 

Cookson  Heater, 

Purifier,     Filter 

a 

ndOU 

imishing  a 

Separator 

Combination  Heater  for 
your   Plant    this   Fall 

Let  us  Prove  it  to  you  by  Ft 

y 

1  i    1 

l^-J     i 

Subject  to  Trial. 

1^^^    1 

The  COOKSON  has  many 

'^■^L_      T    '  M 

advantages  over  all  others: 

mW^^         ^ 

Maintains  higher  tempera- 

^m ' 

ture  of  feed  water  without  back 

ft  mI' 

m 

pressureon engines.    Constant 

HiS^iH 

/ 

temperature  204-212"  F. 
Will  heat  more  water  with 

■H               ^^ 

# 

less  steam  than  any  other. 

^^^^^^^-v^H*            'i^^l 

/ 

The  steam  only  that  is  to  be 
condensed  comes    in    contact 

^^^^^^^v '       '^^^^llH^^fe^^^^^^l 

# 

with  the  water. 

^^^^^^^^^Blj^^^^^^^^^^^^^^^^^^^^^I^^HH 

# 

Thoroughly  purifies  and  filt- 

ers the  feed  water. 

Has  more  lime  catching  sur- 

face and  filtering  capacity  than 

any  other. 

It  is  the  heaviest,  most  dur- 

able, most  reliable   and  most 

accessible    to    clean    of  any. 

Made  of  the  best  of  materials 

throughout.     Finest  grade  of 

6ttings. 

'Writ*  for  Cktkle^ 

Bates 

MacHine  Co. 

Sola    Manar«cHa««r' 

Joliet.                 Illinois 
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You  can  serve  your  employer 
best  by  using  the  best  Oils. 


Capitol  Cylinder 

and 

Renown  Engine 


Oils 


Have  been  on  the  market  for  years  and 
haue  proved  their  worth.     These  brands 

stand  for 

Economy  and  Efficienc 


That  is  why  more  barrels  of  these  oils 
are  sold  every  year  than  of  all  others 

combined. 


REVIEW 


CLE\rELAND,  DECEMBER,  1905. 


nunaytar 
10  ccnti  a  copy 


le  Newsiest  Article  iu  this  Number  is, 

The  Allis-Chalmers  Steam  Turbine,  Page  37. 


Announcement 


DEGINNING  wth  the  January  1906  issue  the  ENGINEERS'  REVIEW 
will  be  made  larger  and  better.  It  will  be  enlarged  iu  two  ways,  size 
of  sheet  and  number  of  pages.  The  present  size  which  is  8  >4  x  11  >^  (an  odd 
size  which  requires  special  cuts  for  the  advertisemeuts)  will  be  increased  to 
9  X  12,  the  standard  size.  Eight  more  pages  of  reading  matter  will  be 
added.  The  color  of  the  cover  will  be  changed  to  India  Tint,  which  is  the 
color  between  buff  and  white,  and  a  heavier  sheet  will  be  used.  A  higher 
grade  of  white  paper  will  be  used  inside  as  well. 

But  a  new  department  which  will  begin  in  the  January  number  will 
interest  our  readers  most.  In  this  department  will  be  published  a  review 
or  digest  of  all  the  most  important  articles  on  steam  eugiueering  subjects 
appearing  iu  tlie  technical  press  and  technical  society  transactions.  An  ad- 
dition has  been  made  to  our  editorial  staff  to  care  for  this  work. 

We  are  also  pleased  to  announce  that  many  special  articles  on  live 
engineering  subjects  will  be  written  for  the  ENGINEERS'  REVIEW  by 
well-known  authorities. 


ENGINEERS'  REVIEW 


^JiEASK 


irA/<i«i  f<  (« 


The  World's  Greatest  Lubricant 

If  you  are  consulted  regarding  Hie  lubrication  of  your  machinery,  why  not 
consider  KEYSTONE  GREASE,  the  World's  Greatest  Lubricant.  Have  it 
fairly  tried;  tlie  result  will  astound  you. 

One  pound  of  KEYSTONE  GREASE,  on  slow  speed  shafting  with  loose 
bearings;  on  engines,  pumps,  compressors;  on  high  speed  machinery  working 
under  heav>'  pressure;  on  the  closest  fitted  bearings,  will  lubricate  better  and  last 
longer  than  3  gallons  of  high  grade  oil,  or  3  to  5  pounds  of  any  other  grease  or 
lubricating  compound. 


free- 


To  any  engineer  who  will  agree  to  test  a  sample  of  KEYSTONE  GREASE,  we 
will  send  AN  ENGINEER'S  CAP,  a  large  sample  can  of  KEYSTONE 
GREASE  and  A  HEAV'Y  BRASS  GREASE  CUP. 

In  sending  name  and  address,  send  size  of  tap,  in  which  cup  is  to  be  used 
and  H.  P.  of  engine. 

KEYSTONE   LUBRICATING   CO., 

DEPT.  E 

Philadelphia.  Pa.,  U.  S.  A. 
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IE    LANE    AND    BODLEY    FOUR-VALVE 
SHAFT  GOVERNOR  ENGINE. 

e  series  of  engines  recently  placed  upon  the  mar- 
by  the  Lane  &  Bodley  Co.,  of  Cincinnati,  Ohio, 
have  been  designed  to  meet  the  demand  which  has 
arisen  among  a  very  large  class  of  power  users  for  a 
prime  mover  which  occupies  a  minimum  amount  of 
floor  space,  and  suitable  for  direct  connection  either 
to  an  electrical  generator  or  line  shafting,  and  having 
an  economy  in  the  use  of  steam  comparable  to  en- 
gines using  a  detachable  cutoff  valve  gear. 
,  The  illustration.  Fig.  i,  presents  their  new 
keavy  duty,  four-valve,  shaft  governor  type  of  engine. 


Proper  supjxirt  is  given  by  two  feet  which  rest  on  the 
foundations,  and  are  cast  with  the  body  of  the  cylin- 
der. 

In  proportioning  the  wearing  surfaces  the  data  used 
has  been  such  as  would  be  obtained  were  the  engine 
rim  con.stantly  with  an  overload  of  50  per  cent  and  a 
boiler  pressure  of  150  pounds. 

The  main  shaft  dimensions  have  been  made  to  con- 
form to  the  standards  presented  by  the  American 
Society  of  Mechanical  Engineers,  for  direct  con- 
nected units,  but  the  design  is  arranged  to  secure  con- 
siderable flexibility  in  this  regard,  and  other  sizes 
can  be  substituted,  should  the  conditions  warrant. 


\'r 


A  K 


FIG.    1.     THE    LANE    *    BODLEY    iWh    FOUR-VAI.VE    SHAFT    GOVERNOR    ENGINE. 


|ipped  with  rotary  valves  actuated  by  eccentrics  and 
Btplates. 

The  frame,  as  shown,  bears  on  the  foundation  • 
jugh  practically  its  entire  length,  and  special  atten- 
has  been  given  to  the  contour  and  distribution  of 
il  so  that  this  very  important  part  of  the  engine  shall 
Sess  the  greatest  possible  amount  of  rigidity,  and 
capable  of  resisting  the  most  severe  shocks  to  which 
lay  be  subjected. 

;  cylinder  is  designed  with  an  exceptionally  large 
chest  to  act  as  a  reservoir  for  the  steam,  thus 
jjng  the  pressure  in  the  cylinder  during  admission 
nearly  that  of  the  boiler.  The  exhaust  chamber 
eparated  from  the  walls  of  the  cylinder  by  a  liberal 
space,  so  that  no  chilling  effect  shall  be  produced, 
would  be  the  case  were  the  exhaust  steam  allowed 
contact   with    the   outside   of   the   cylinder   walls. 


An  endeavor  has  been  made  to  obtain  the  very  best 
possible  ecunoniy  in  the  use  of  steam  by  giving  close 
atteutio:)  to  the  following  details :  steam  distribution, 
leakage,  condensation  and  clearance. 

A  very  satisfactory  steam  distribution  has  been  ob- 
tained by  use  of  separately  actuated  steam  and  exhaust 
valves,  advantage  being  taken  of  the  wristplate  motion 
to  give  an  exceptionally  large  port  opening  very  early 
in  the  stroke,  and  an  almost  instantaneous  closure  of 
both  steam  and  exhaust  valves.  These  very  advantag- 
eous effects  produced  by  the  wristplate  have  been  still 
further  increased  by  the  use  of  double-ported  valves 
for  both  steam  and  exhaust. 

Much  of  the  loss  of  energy  which  occurs  in  the 
engine  cylinder,  heretofore  attributed  to  cylinder  con- 
densation, has  really  been  due  to  leakage  of  steam  past 
the  valves  and  piston.    Great  care  has  been  taken  to 


ENGINEERS'  REVIEW 


December,  11)05 


produce  a  design  which  would  reduce  this  leakage  to 
a  minimum.  Although  fully  aware  of  the  advantages 
possessed  in  the  matter  of  clearance  by  valves  placed 
in  the  head,  this  design  was  abandoned  on  account  of 
the  impossibility  of  keeping  the  heads  from  springing  at 
every  admission  of  steam,  thus  producing  serious  leak- 
age in  the  exhaust  valve  during  admission  and  in  both 
steam  and  exhaust  valves  after  cutoff.  This  considera- 
tion, together  with  that  of  convenience  in  getting  into 
the  cylinder  for  inspection,  led  to  the  placing  of  the 
valves  at  tha  ends  of  the  cylinder  where  neither  of 
these  objections  hold  good.     Unbalanced  valves  have 
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feet  per  minute,  and  a  maximum  velocity  of  the  steam 
in  the  ports  of  8,ocx)  feet  per  mini^^e,  and  will  no: 
exceed  6  per  cent  for  the  shortest  stroke. 

The  design  has  been  worked  out  with  a  view  to  the 
greatest  economy  in  the  use  of  oil.  In  the  cylinder 
the  best  possible  drainage  is  obtained  from  the  fact  that 
the  exhaust  ports  are  at  the  very  bottom  of  the  cylinder. 
The  bearing  surface  of  the  piston  is  ample  for  the 
weight,  and  the  surest  guarantee  of  economy  in  the 
use  of  cylinder  oil  are  these  two  factors.  .'Ml  moving 
parts  using  oil  are  covered  by  sheet  steel  cases ;  or,  as 
in  the  case  of  the  crosshead ;  by  the  engine  frame,  and 
the  oil  caught  either  in  the  crank  case,  or  suitable 
pockets  so  arranged  that  they  may  be  piped  to  a  filter. 
The  valve  gear  is  lubricated  by  grease  applied  by  means 
of  grease  cups. 

All  e.xterior  surfaces  arc  smooth,  with  ni>  cnniers  or 
projecting  ribs  for  the  collection  of  dirt,  making  it  diffi- 
cult to  wipe.  Oil  guards  are  all  arranged  to  be  easily 
and  quickly  removed.  .'Ml  parts  of  the  cylinder  need- 
ing inspection  may  be  gotten  at  in  the  least  possible 
time,  and  every  bearing  needing  adjustment  from  time 
to  time  may  be  gotten  at  without  having  to  remove  oil 
guards  or  covers  of  any  sort.  Oil  is  fed  to  all  external 
bearings  from  a  central  reservoir. 

The  regulation  is  obtained  by  means  of  a  Rites 
inertia  governor,   which  has  become  so   well   knosvTi 


FIG.  ?.     SECTIONAL  VIEW  OF  THE  CYLINDER  .\ND   V.\LVES. 


been  used  because  the  manufacturers  believe  that  bal- 
anced valves  arc  without  exception  open  to  the  objec- 
tion that  from  the  moment  they  are  put  in  operation 
the  leakage  begins  to  increase,  while  with  an  un- 
balanced valve  the  very  fact  that  it  is  held  in  place 
by  steam  pressure  is  a  guarantee  that  it  will  remain 
tight  once  it  has  become  properly  seated. 

Internal  condensation  is  directly  proportional  to  the 
amount  of  internal  surface  exposed  to  the  steam  after 
it  has  passed  to  the  cylinder,  and  all  surfaces  from  the 
face  of  the  steam  valve  to  the  face  of  the  exhaust  valve 
and  admission  side  of  the  piston  are  so  exposed.  This 
surface  is  unnecessarily  increased  by  badly  designed 
ports,  exhaust  valves,  pistons  and  cylinder  heads ; 
kxisely  fitted  cylinder  heads,  and  pistons  designed  with 
deep  recesses  for  nuts  will  often  in  themselves  increase 
this  surface  over  10  per  cent.  These  details  have  re- 
ceived careful  attention,  ancl  the  surface  presented  for 
condensation  has  been  reduced  to  a  minimum. 

The  exhaust  chambers  of  tiiese  engines  are  cast  with 
a  space  separating  them  from  the  walls  of  the  cylinders, 
and  the  cylinders  covered  with  nonconducting  material 
held  in  place  by  a  neatly  fitted  sheet  steel  lagging,  thus 
reducing  the  internal  condensation.  A  cross  section 
of  the  cylinder  and  valves  is  shown  in  Fig.  2. 

The  clearance  has  been  reduced  to  the  very  small- 
est amount  consistent  with  a  port  area  capable  of  ad- 
mitting steam  to  the  cylinder  with  a  piston  speed  of  800 


in  connection   with  high   speed  engine   work  that 
needs  no  special  mention.    The  governor  is  shoMii  in 

FiR-  3- 

The  reason  tliis  governor  can  be  usetl  with  un- 
balanced valves  is  because  the  travel  of  the  doubl* 
ported  valves  moved  by  the  wristplates  is  small,  ami 
that  during  that  portion  of  the  travel  when  the  valrt 
is  closed  and  steam  pressure  acting  on  it,  the  linkigt 
is  so  arranged  that  a  very  powerful  leverage  is  ob- 
tained to  produce  the  slight  motion  which  the  valw 
has.  The  strain  on  llie  governor  is,  therefore,  ve 
little   more   than   with   a  perfectly    balanced   flat 
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piston  valve,  and  much  less  than  on  these  valves  when 
leakage  begins  to  lake  place. 

With  tliese  engines  the  cost  of  installation  is  very 
low.  because  of  the  small  amount  of  tlnor  space  re- 
quired, beinfi  for  the  simple  noncondensinc;  engines 
only  I  square  foot  per  indicated  horsepower  for  the 
smaller  sizes,  and  )  i-square  foot  for  the  larger  sizes, 
the  horsepower  being  taken  at  100  pounds  initial  pres- 
sure and  ,'.4 -cutoff,  and  the  high  rotative  speeds  used. 
Tliis  reduces  the  size  of  foundations  and  generators 
required,  and  in  very  many  cases  allows  the  engine  to 
be  direct  coupled  to  line  shafting,  and  in  case  of  belt 
driving  very  materially  reducing  the  cost  of  belting. 

These  engines  are  especially  recommended  for  direct 
cotmected  service  of  all  descriptions,  for  electric 
traction  or  any  class  of  work  where  the  load  fluctu- 
ates very  considerably  and  at  short  intervals  and  for 
isolated  lighting  plants,  as  in  office  buildings,  hotels, 
etc. 

The  adN-antages  are:  High  rotative  speed,  correct 
distribution  t>f  steam,  close  regulation,  economy  in 
tlie  use  of  steam,  oil  and  attendance,  simplicity  in 
construction,  and  small  amount  of  floor  space  required. 


UPRIGHT  BOILER  EXPLODES. 

.\n  upright  boiler  belonging  to  the  Queen  City  Co.'s 
coal     plant,     Cincinnati,     Ohio,     exploded     Nov.    9, 


WRECK  CA"USEU  BY  TIIK  HOILEK  EXPLOSION. 


instantly  killing  Richard  Mullen,  the  fireman,  and  in- 
juring Jerry  Aloore,  a  laborer,  and  Charles  Weber, 
I  lie  enineer  who  was  in  the  hoisting  room  at  the 
time. 

The  boiler  and  engine  were  used  for  the  purpose 
of  ctperatin^  coaJ  diggers  and  were  housed  in  a  wooden 
shed  located  on  a  float  (ir  barge.  When  the  boiler, 
which  was  of  75  hursip  nver  e.\i>lodetl,  it  moimted 
higii  in  the  air  and  landed  nn  the  river  bank  150  feet 
from  its  fastenings. 

The  fireman  was  found  lying  under  the  debris  dead. 
On  the  outer  side  of  the  float  close  to  the  winch.  Moore 


was  found  writhing  in  a  cloud  of  steam.  The  photo- 
graph was  taken  shortly  after  the  explosion  and  shows 
the  wrecked  engine  and  boiler  house. 

The  cause  of  the  explosion  is  not  known.  It  is  said 
that  experts  who  examined  the  boiler  after  the  ex- 
phjsion,  found  no  indication  of  low  water  the  first 
thing  usually  attributed  to  an  explosion  of  this  kind. 
The  boiler  was  inspected  three  weeks  ago  and  pro- 
nounced all  right.  The  pressure  carried  ranged  be- 
tween 90  and  100  pounds  per  square  inch,  at  which 
pressure  the  safety  valve  blew  off.  Prior  to  the  explo- 
sion the  valve  had  not  operated. 


FLANGE  BURST  IN  THE  POTOMAC  ELEC- 
TRIC POWER  COMPANY'S  PLANT. 

-An  accident  which  cost  the  lives  of  two  men  and 
injured  six  others,  two  seriously,  occurred  in  the 
power   plant    of   the   Potomac    Electric    Power   Co.'s 
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plant,  Washington,  D.  C,  at  about  2:30  a.  m.  Nov. 
1,  1905- 

.\n  examination  of  the  plant  after  the  stcani  had 
cleared  away  revealed  the  fact  that  a  JO-inch  steam 
main  had  separated  from  the  connecting  flange  about 
i9'4  inches.  The  flange  was  found  to  have  cracked  in 
five  different  places,  which  allowed  the  20-inch  main 
to  withdraw  from  it.  This  pi])c  supplied  the  engines 
with  steam  and  was  located  between  Ko.  15  and  No.  16 
boilers.  The  appearance  of  the  pipe  after  the  explosion 
is  shown  in  the  photograph. 

The  general  opinion  is  that  the  accident  was  caused 
by  water  hammer  as  the  workmanship  was  good  and 
the  ditTerent  connections  were  fotmd  to  have  been  con- 
nected pniperly  and  erected  in  accordance  with  regu- 
lations governing  pipe  line  construction. 

'I'he  dead  are  Clarence  Whitley  and  Wm.  White. 
W  hitley  was  a  stoker  and  was  .scakled  so  badly  that 
the  flesh  had  fallen  from  the  bones.  White  was  found 
in  the  far  end  of  an  adjoining  room  between  the 
machinery.     He   iiad   evidently    Ixen    blown    from   a 
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3int   near   where   th 
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e   pipe  parted.     His   head   was 
ushed  and  his  face  mashed  no  doubt  from  coming 
contact  with  sonic  part  of  the  machinery  as  he  was 
urled  lliroujih  the  air.    Whitley  was  found  near  the 
trance  on  the  inside  of  the  building. 
The  boilers  carried  a  pressure  of  i8o  pounds  to  the 
square  inch,  but  at  the  time  of  the  explosion  the  pres- 
sure was  only    177  pounds.     The  pipe  which  pulled 
apart  had  been  in  use  about  three  years  and  had  never 
own  any  sign  of  weakness.    Steam  was  cut  of?  from 
e  pipe  line  about  two  weeks  before  the  explosion, 
when  connections  were  made  to  a  new  boiler. 

In  the  opinion  of  those  familiar  with  steam,  the  ac- 
ident   could  not  have  been   foreseen  and  could  not 
ave  been  avoided,  or  warning  given  to  the  men  who 
were  killed  and  injured. 
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CONSTRUCTING  A  25-TON  ICE  AND  COLD 
STORAGE  PLANT. 


BY  D.   I..   FAGNAN. 

In  the  construction  of  the  cold  storage  and  ice  mak- 
ing plant  it  is  advisable  that  the  two  departments  be 
located  in  separate  buildings,  although  the  same  ma- 


from  felt  insulation  coupled  with  plenty  of  rubber 
cement  work  when  constructing  the  walls.  Everything 
used  in  construction  should  be  made  moisture  proof — 
floors,  ceiling,  ante-rooms,  etc.  The  cost  of  operation 
and  the  maintaining  of  temjieratures  as  low  as  16  de- 
grees below  zero,  are  below  the  average  in  all  cases 
when  the  best  insulations  are  used,  but  prohibitive 
when  poor  insulation  prevails. 

In  designing  a  cold  storage  department,  I  favor 
the  direct  expansion  piping  in  the  rooms  to  be  cooled, 
with  two  sets  of  piping  for  continuous  operation  and 
a  three-way  cock  to  control  the  expansion  of  the  am- 
monia so  that  either  set  of  coils  can  be  in  operation, 
while  the  other  is  thawing  and  open  to  the  main  pump- 
ing out  line  leading  to  the  compressor. 

This  line  should  be  connected  by  tees  to  the  different 
condenser  sections  and  also  to  the  different  apparatus 
using  ammonia,  such  as  the,  expansion  coils,  liquid 
receiver,  liquid  line  and  expansion  valves,  etc.  By 
the  proper  manipulation  of  the  valves  any  section  or 
set  of  coils  can  then  be  cleared  of  ammonia  without 
stopping  the  operation  of  the  plant  except  for  a  short 
interval  and  without  appreciable  loss  of  ammonia.  If 
the  pipe  line  is  properly  installed  the  operator  will  get 
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lay  be  used  for  both.  It  is  better,  also,  to  secure 
the  highest  class  of  insulation  in  any  case.  Of  course, 
the  first  cost  would  be  higher  than  if  inferior  insula- 
tion were  used,  but  the  first  cost  only  occurs  once, 
while  if  poor  or  ordinary  insulations  are  used,  the 
cost  continues  throughout  the  life  of  the  plant,  as 
maintenance  charges  are  increased  considerably  under 
such  conditions. 

After  having  investigated  many  kinds  of  insulation 
and  consulted  expert  refrigerating  engineers  and 
others,  1  believe  that  the  best  results  can  be  obtained 


the  best  results  throughout  the  system  and  he  will  be 
able  to  operate  economically  and  well.  If  brine  is  to 
be  used  in  the  cold  storage  department,  the  cost  of 
operating  the  plant  will  be  somewhat  higher  than  with 
the  direct  expansion  piping,  because  a  loss  of  efficicnq 
occurs  in  the  transmission  of  heat.  This  is  because 
the  ammonia  must  first  cool  the  brine  and  then  the 
brine  must  co<:>l  the  room  by  absorbing  heat.  A  loss 
occurs  in  each  transformation  similar  to  electrial 
losses  in  transformers,  converters,  etc. 

In  expanding  gas  direct,  we  can   i^arry  a  hi^er 
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back  pressure,  and  consequently  a  greater  weight  of 
ammonia  may  be  circulated  per  stroke  and  as  the 
refrigeration  produced  is  directly  proportional  to  the 
number  of  pounds  of  ammonia  circulated  per  24  hours, 
a  greater  diiciency  occurs  with  direct  expansion  than 
with  indirect. 

Indirect  expansion  refers  to  brine  circulating  in  the 
cooling  room  to  effect  the  refrigeration  desired.  There 
are  cases  where  brine  circulation,  usually  termed  "in- 
direct expansion,"  will  prove  the  cheapest  and  best, 
namely,  where  the  plant  is  to  be  operated  days  only. 


a  patent  brine  cooler,  as  it  is  the  easiest  to  maintain 
and  will  prove  the  most  efficient  in  service.  It  is 
stated  by  authorities,  that  with  this  apparatus  25  per 
cent  saving  can  be  effected  over  the  usual  methods  of 
brine  tanks  with  their  coils  of  piping,  insulations,  leaks, 
etc.  The  patent  brine  cooler  occupies  but  little  space, 
a  leak  is  a  rarity  and  a  lower  temperature  of  brine  is 
available  with  the  same  amount  of  ammonia  circulated. 
This  brine  cooler  refers  to  the  cold  storage  department 
of  the  plant. 

With  a  plant  designed  as  a  cold  storage  and  ice  pro- 
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and  where  a  fireman  is  left  to  care  for  the  boilers  and 
brine  pump  during  the  night.  Under  such  conditions, 
the  brine  is  cooled  thoroughly  during  the  day  and 
the  machines  shut  down  during  the  night,  the  neces- 
sary refrigeration  being  produced  by  operating  the 
brine  pump.  This  method  does  away  with  an  engineer 
on  night  shift  during  the  winter  season.  When  ice 
making  and  cold  storage  are  combined  the  plant  must 
be  run  continuously  stopping  only  for  accidents  or 
repairs,  etc.  Hence  nothing  is  gained  by  operating  in- 
direct, that  is,  circulating  refrigerated  brine  through 
coils  instead  of  the  direct  expansion  system,  where 
ammonia  is  circulated  through  the  coils,  when  the 
plant  is  to  be  run  continuously. 

It  is  not  a  bad  idea  by  any  means  to  put  brine  coils 
in  duplicates  in  the  rooms  to  be  cooled,  as  one  set  of 
coils  can  be  shut  off  and  allowed  to  thaw,  while  the 
circulation  may  go  on  through  the  other  sets  in  the 
meantime.  By  this  means,  a  more  even  temperature 
can  be  maintained  than  through  the  usual  method  of 
having  only  one  set  of  coils  and  shutting  them  off 
completely  when  allowing  the  pipes  to  thaw  off. 

This  method  results  in  varying  temperatures  which 
are,  to  say  the  least,  injurious  and  often  fatal  to  some 
of  the  products  kept  in  cold  storage. 

If  direct  expansion  is  used  it  is  preferable  to  install 


ducer  and  with  a  competent  engineer  and  as- 
sistant and  well  insulated  apparatus  it  is  safe 
to  say  that  25  tons  of  ice  can  be  harvested 
daily  and  at  the  same  time  utilizing  almost 
lo-ton  refrigerating  capacity  in  a  cold  storage 
department.  If  a  less  ice  tonnage  is  required,  a  larger 
amount  of  refrigerating  capacity  could  be  credited  to 
the  cold  storage  department.  One  ton  of  ice  making 
capacity  is  about  equal  to  two  tons  of  refrigerating 
capacity. 

The  machinery  should  not  be  crowded  too  closely 
together,  but  space  should  be  left  around  the  dif- 
ferent apparatus  so  that  each  may  be  easily  got  at 
when  necessary. 

There  are  many  different  systems  of  refrigeration, 
but  doubtless  the  De  La  Vergne  system  is  as  well 
known  as  any,  the  only  radical  difference  between  this 
and  others  in  either  ice  making  or  refrigerating  is  the 
use  of  oil  in  the  system.  In  the  De  La  Vergne  system 
considerable  oil  is  used,  while  other  systems  use  as 
little  oil  as  possible.  Good  results  are  obtained  from 
each  system.  It  is  simply  a  case  of  many  men,  many 
minds. 

In  regard  to  the  ammonia  condensers,  there  are 
cases  where  the  double  pipe  condenser  will  prove 
the  best  installation,  while  in  others  the  regular  atmos- 
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pheric  condenser  will  be  best.  In  this  case  the  choice 
lies  in  the  atmospheric  condenser  because  in  the  mak- 
ing of  ice,  large  quantities  of  water  will  be  used,  and 
if  the  plant  is  properly  installed,  it  can  be  pumped 
ver  the  ammonia  condenser  and  from  there  to  the 
earn  condenser,  which  usually  consists  of  long  len(»lhs 
of  6-inch  pipe  immersed  in  a  shallow  tank  with  a  back 
pressure  valve  attached.  Thence  to  the  fore-cooler,  a 
rtion  of  the  hot  water  being  piped  to  the  can  dumps, 
tc.  The  boiler  feed  pump  can  take  water  at  the  top 
of  the  steam  condensers  and  force  it  through  the  feed- 
water  heater  and  thence  to  the  boiler  at  a  high  tempera- 
re,  the  remainder  going  to  waste.  Sometimes  this 
Waste  is  piped  into  wells  where  the  water  supply  is  in- 
sufficient ,  tlnis  helping  in  the  flow  of  water  in  the 
regular  wells. 

In  Fig.  I  is  shown  a  plan  of  an  ice  making  plant 
complete.  This  diagram  is  taken  from  the  plans  ori- 
ginated by  the  Dc  I^  Vergne  Co.  In  case  the  com- 
ressor  is  desired  to  be  driven  by  belt,  modifications 
an  easily  be  made  to  suit  the  individual  wants.  In 
Fig.  2  is  shown  a  complete  refrigerating  plant  of  the 
same  company's  design.  This  should  help  those  who 
are  contemplating  either  one,  or  a  combination  of  both 
to  design  a  plant  which  should  K'ive  satisfactory  re- 
sults. The  same  modifications  mentioned  in  Fig  i  may 
be  applied  to  Fig.  2.  In  installing  plants  as  large  as 
25  tons  of  either  ice  making  or  refrigerating  capacity, 
a  direct  connected  machine  would  be  a  much  better 
rrangement  than  belting,  etc. 


GAS  ENGINES  IN  POWER  PLANTS. 

BY   WM.   T.    MAGRUDER. 


^^rran 

^pn»tracts   from   a  paper   read  before  the   Ohio   Society  of 
^P^echanical,  Klectrical  and  Steam  luiijiiieers  at  a  recent  niccl- 

From  the  testimony  of  many  witnesses  who  have 
had  practical  experience  it  would  seem  to  have  been 
repeatedly  demonstrated  that  the  best  modern  gas 
engines  have  many  advantages  over  other  forms  of 
prime-movers  in  the  production  of  power  for  the  gen- 
eration of  electricity,  for  the  operation  of  pumping 
machinery  and  for  manufacturing  purposes.  Among 
these  may  be  noted  the  very  low  co.st  of  the  fuel  con- 
sumed per  unit  of  power  generated ;  the  low  cost  of 
operation  and  maintenance ;  the  simplicity  of  the 
equipment;  the  facility  for  quick  starting;  there  are 
no  standby  losses  to  provide  for :  the  light  load 
efhcicncies  are  equal,  if  not  superior,  to  those  of  the 
reciprocating  steam  engine ;  the  waste  heats  of  the 
jacket  water  and  exhaust  gases  can  be  profitably  util- 
ized in  manners  similar  to  the  various  ways  now  in 
use  for  utilizing  exhaust  steam ;  there  is  no  danger 
from  steam  boiler  explosions ;  the  excess  of  latent 
energy  generated  from  the  fuel  during  light  loads 
can  be  stored  in  the  form  of  gas  in  the  gas  holder  more 
economically  than  in  any  other  form  or  by  any  other 
means ;  the  largest  possible  tmits  are  not  demanded  in 
order  to  obtain  a  rea.sonably  large  efficiency  and 
economy,  but  on  the  contrary,  gas  power  lends  itself 
to  the  generation  of  power  in  small  tmits ;  and  lastly, 
the  reliability  of  the  plant  for  both  intermittent  and 
continuous  operation  under  cither  constant  or  variable 
loads. 

As  to  the  cost  of  fuel,  with  natural  gas  at  8  cents 
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per  1,000  cubic  feet,  the  chief  engineer  of  a  large 
power  station  informs  me  that  for  a  period  of  three 
months,  the  cost  of  gas  was  less  than  2  mills  per  kilo- 
watt hour,  or  less  than  i|j  mills  per  brake  horsepower 
]jer  hour,  and  that  the  total  cost  of  fuel,  labor,  oil, 
waste  atid  supplies  was  4  mills  per  kilowatt  hour,  or 
3  mills  per  horsepower  hour.  These  figures  are  almost 
equaled  by  tests  of  plants  using  suction  gas  generated 
from  anthracite  coal  at  $5  a  ton.  Even  in  smaller 
plants,  the  anioimt  of  fuel  iisetl  under  average  condi- 
tions should  not  exceed  ij.j  pounds  of  coal  per  brake 
horsepower  j)cr  hour,  and  the  cost  of  same  should  not 
exceed  3  mills  per  horsepower  with  coal  at  $4  a 
ton.  Not  a  few  suction  gas  producer  power  plants 
have  delivered  one  brake  Jiorsepower  for  less  than  1 
pound  of  anthracite  coal  burned  per  brake  horsepower 
per  hour.  Where  crude  or  waste  oil  are  obtainable, 
the  gas  power  jilant  reduces  itself  to  simply  an  oil 
engine,  an  oil  reservoir  and  a  pump ;  and  wlien  the 
price  of  fuel  oi!  is  normal,  the  cost  of  fuel  is  reduced  to 
less  than  |i-cent  per  hour  per  unit  of  power. 

In  power  plants,  the  gas  engine  need  have  but  three 
auxiliaries,  naimly,  a  small  air  compressor  for  starting 
the  engine,  a  magneto,  or  dynamo,  for  producing  tlie 
current  required  for  the  electric  ignition  of  the  charge 
of  air  and  fuel,  .nud  a  circulatitig  piunp  for  the  jacket 
water. 

Steam  engineers,  when  inspecting  gas  power  plants, 
cannot  help  but  be  struck  with  the  absence  of  pimifs, 
feedwatcr  heaters,  injectors,  economizers,  tall  chiin- 
neys,  superheaters,  separators,  condensers,  vacuum 
pumps,  both  dry  and  wet,  and  the  necessary  piping  and 
fixtures  required  by  them,  and  which  are  all  missing 
from  the  ordinary  gas  power  plant. 

When  it  comes  to  the  starting  of  an  engine,  the  gas 
engine  is  excelled  only  by  the  air  engine,  as  the  time 
required  for  starting  it  and  getting  it  up  to  speed  b 
less  than  that  required  to  start  a  water  engine  or  a 
steam    engine. 

No  steam  engineer  could  think  for  a  moment  of  at- 
tempting to  start  up  a  cold  steam  engine  in  the  30  to 
60  seconds  required  to  start  a  gas  engine  attd  get  it  up 
to  speed  at  full  load.  After  one  has  seen  gas  engines  up 
to  1,000  horsepower  started,  and  the  full  speed  attained 
in  45  seconds  by  the  watch,  one  begruilges  the  time 
necessary  to  warm  up  the  cylinders  of  a  steam  engine 
of  the  same  jjower. 

The  standby  fuel  consumption  in  a  steam  power 
plant  sometimes  reaches  10  per  cent  when  the  pressure 
has  to  be  maintained  continuously.  In  a  gas  power 
plant,  i-sing  cither  oil  or  gas  from  a  general  main, 
the  standby  losses  are  entirel>  absent.  In  a  gas  i»wer 
plant  which  generates  its  gas  in  its  own  gas  ]irot|iicer5, 
the  fuel  consumption  when  the  engine  is  not  niruiing 
should  not  exceed  10  poimds  per  hour  for  each  pro- 
ducer, owing  to  the  fact  that  the  producer  has  no  tall 
chimney  to  create  such  a  draft  as  would  cause  the 
ordinary  boiler  dampers  to  leak  badly.  It  is  for  these 
reasons  that  gas  jiower  has  been  chosen  and  is  pre- 
ferred to  operate  the  fire  pumps,  not  only  of  mills  and 
factories,  but  also  of  city  districts. 

The  light  load  efficiencies  of  gas  engines  vary  as 
much  among  them  as  do  the  efficiencies  of  diflTerwit 
classes  of  steam  engines  under  similar  conditions. 
Being  similar  in  construction,  it  woidd  seem  rcasonahle 
to  suppose  that  the  costs  of  running  light  would  be 
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about  equal  in  the  two  kinds  of  engines.  Tests  and 
experiments  seem  to  confirm  this  suspicion. 

As  from  30  to  50  per  cent  of  the  latent  heat  of  the 
fuel  used  in  a  gas  engine  is  carried  away  in  the 
sensible  heat  of  the  jacket  water,  it  requires  but  little 
genius  to  suggest  that  this  hot  water  could  be  utilized 
in  laundries,  in  dryhouses,  and  for  hot  water  heating. 
As  from  30  to  50  per  cent  of  the  latent  heat  of  the 
fuel  usually  passes  off  through  the  exhaust  pipe,  it 
has  been  repeatedly  suggested  that  this  heat  should 
be  used  by  causing  the  hot  exhaust  gases  to  pass  over 
heating  surfaces  surrounding,  or  containing,  either 
the  hot  jacket  water,  or  additional  water  which  it  was 
desired  to  heat ;  or  else  that  the  heat  be  used  in  raising 
steam  for  use  in  steam  engines  or  in  steam  heating, 
or  for  such  other  purposes  as  might  be  desired.  These 
suggestions  have  been  carried  even  to  the  extreme  of 
constructing  and  operating  an  engine,  one  end  of 
whose  cylinder  is  used  as  a  gas  engine,  and  the  other 
end  of  the  same  cylinder,  acting  as  a  steam  engine, 
using  the  steam  generated  from  the  hot  jacket  water 
by  the  products  of  combustion  of  the  fuel  burned  in 
the  gas  engine  end  of  the  cylinder.  When  it  is  re- 
membered that  the  exhaust  gases  not  infrequently 
leave  the  gas  engine  cylinder  at  a  temperature  of  from 
1,000  degrees  to  upwards  of  1,500  degrees  F.,  it  is 
quite  evident  that  such  a  scheme  is  perfectly  possible. 
As  the  use  of  the  fuel  in  a  gas  engine  is  more  efficient 
than  in  a  steam  plant,  there  is  of  necessity  a  smaller 
waste  of  heat  which  can  be  utilized  for  hot  water 
heating  and  the  like,  and  for  this  reason  gas  power  has 
no  advantage  over  steam  power  as  a  system  of  heating, 
for  the  same  reason  that  you  "cannot  eat  your  cake 
and  have  it  too." 

So  far  as  I  know,  it  has  never  been  claimed  for  gas 
engines  that  they  are  fool-proof,  nor  that  it  was  im- 
possible to  wreck  them. 

Gas  engines  have  been  known  to  go  to  pieces  in  the 
same  way  that  steam  the  engines  have  gone  to  pieces 
but  usually  through  no  fault  of  engine.  In  any  case 
the  damages  done  were  not  to  be  compared  to  those 
of  a  steam  boiler  explosion. 

It  is  well  known  that  the  commercial  efficiencies  of 
small  steam  engines  are  very  much  less  than  those 
of  large  engines.  This  is  chiefly  due  to  the  extra  first 
cost  and  to  the  cost  of  maintenance  and  of  operation 
of  the  many  auxiliaries  by  means  of  which  the  lesser 
steam  consumption  is  obtained  in  those  plants  having 
large  units.  Such  is  not  the  case  with  the  gas  engine 
to  such  a  marked  extent;  hence,  the  gas  engine  lends 
itself  to  subdivision,  and  as  a  result  partakes  of  all  the 
cost  and  to  the  cost  of  maintenance  and  of  operation. 
The  ease  with  which  gas  and  oil  may  be  piped  from 
a.  central  source  to  the  different  engines,  causes  this 
system  of  power  transmission  to  have  many  advant- 
ages which  are  surpassed  only  by  transmission  of 
power  electrically. 

The  reliability  of  a  gas  power  plant  is  dependent 
upon  the  character  of  the  installation  and  the  ability 
of  the  engineer  in  charge  to  keep  it  up  to  its  highest 
perfection  of  operation.  In  these  regards  the  gas 
engine  does  not  differ  from  the  other  forms  of  prime 
movers,  or  from  other  machinery.  That  gas  engines 
are  reliable  when  in  proper  hands  can  be  easily  proven 
by  the  numerous  records  of  engines  which  have  run 
continuously  night  and  day  without  stopping  for  many 
months  at  a  time. 


If  the  above  are  some  of  the  arguments  which  can 
be  properly  adduced  for  the  use  of  the  gas  engine  in 
power  plants,  I  desire  to  ask  the  question.  What  are 
the  causes  which  so  far  have  prevented  their  more 
general  introduction?  Is  it  because  the  first  cost  of 
a  gas  power  plant  may  slightly  exceed  the  cost  of  a 
steam  power  plant  of  the  same  capacity?  If  so,  the 
answer  is  that  the  increase  in  saving  of  fuel  will  more 
than  pay  for  the  difference  under  the  usual  set  of 
conditions.  Few  general  managers  prefer  to  earn  only 
10  per  cent  on  an  investment  of  $10,000  when  they 
could  earn  20  per  cent  on  an  investment  of  $12,000 
for  the  same  purpose.  If,  because  the  gas  engine  in 
large  units  is  still  something  of  a  novelty,  the  reason 
is  ignorance  or  prejudice . 


NATURAL   GAS   UNDER   STEAM   BOILERS. 

BY  JAY  M.  WHITHAM. 

Extracts  from  a  paper  read  at  the  New  York  meeting  (De- 
cember, 1905)  of  the  American  Society  of  Mechanical  En- 
gineers. 

The  writer  was  recently  called  upon  to  give  an 
opinion  regarding  the  commercial  operation  of  a  par- 
ticular mill,  both  with  natural  gas  and  with  coal,  at  a 
certain  price.  No  detailed  data  of  any  special  or 
determinative  value  could  be  found  in  available  hand- 
books and  other  publications.  This  paper  has  been 
prepared  to  put  on  record  the  results  of  the  author's 
investigations  so  as  to  aid  engineers  in  reaching  a  fair 
conclusion  on  the  problem  from  a  commercial  stand- 
point. 

The  August  7,  1905,  Press  Bulletin,  No.  192,  of  the 
U.  S.  Geological-  Survey,  shows  that  the  value  of  the 
present  natural  gas  production  of  19  States  and  Terri- 
tories of  this  Union,  exclusive  of  the  natural  gas  pro- 
duced in  Canada  and  consumed  in  the  States,  was 
$38,496,760  in  1904. 

In  making  this  figure,  Pennsylvania  stands  first  with 
a  product  valued  at  $18,139,914;  West  Virginia  is  sec- 
ond, with  a  product  valued  at  $8,114,249 ;  Ohio  is  third 
at  $5,315,564;  Indiana  fourth  at  $4,342,409,  while  va- 
rious other  States  and  Territories  make  up  the  bal- 
ance. 

Most  of  this  gas  is  used  for  combustion  purposes, 
and  muc^  of  it  for  steam  production.  Hence  any  in- 
formation as  to  the  use  of  such  gas  in  steam  genera- 
tion may  be  of  interest  and  value. 

The  composition  of  natural  gas  varies  somewhat 
with  the  locality.  The  heating  values  of  natural  gas 
per  cubic  foot,  vary  from  1,037  to  1,287,  being  referred 
to  32  degrees  F.  and  29.92  inches  Barometer. 

In  any  test,  for  any  purpose  whatsoever,  of  the  use 
of  natural  or  other  gas  for  a  useful  effect,  it  is  im- 
portant that  the  amount  used  shall  be  truly  deter- 
mined. The  gas  meter  can  best  be  tested  by  the  fol- 
lowing method  employed  by  the  Equitable  Meter  Co., 
of  Pittsburg,  which  method  appeals  to  the  writer 
as  being  complete  and  exact.  It  is  described  by  the 
company's  engineer,  Mr.  George  W.  Barnes,  as  fol- 
lows: 

"The  testing  apparatus  we  use,  in  lieu  of  a  better 
name,  we  call  a  flow  meter,  and  it  is  constructed 
as  follows :  First  we  have  an  inner  cylinder,  24  inches 
by  24  inches,  perforated  with  as  many  54-inch  holes 
as  it  will  contain.    Outside  of  this  perforated  cylinder 


ENGINEEF^S 

we  build  another  cylinder  perforated  with  carefully 
calibrated  holes  of  Ij4-inch  diameter,  and  of  a  suffi- 
cient number  to  give  us  a  volume  sufficient  to  test  a 
meter  using  250,000  cubic  feet  per  hour.  The  rest  of 
the  apparatus  is  simple,  consisting  of  gages  and  a 
blower  of  sufficient  size  to  give  us  the  required  volume 
of  air  at  the  required  pressure. 

"These  holes  in  the  outer  cylinder  or  drum  will  dis- 
charge at  a  4-inch  water  pressure  and  at  a  tempera- 
ture of  60  degrees  F.  and  a  barometric  pressure  of  30 
inches,  one  cubic  foot  per  second,  or  100  cubic  feet 
in  100  seconds. 

"Our  connections  are  made  up  as  follows :  We  con- 
nect the  meter  to  the  outlet  of  the  blower  and  our  Aoiv 
meter  to  the  outlet  of  tlie  meter,  and  operate  our 
blower  continuously  and  govern  our  pressure  by  a 
regulator  placed  between  the  blower  and  the  meter. 
Our  pressure  is  taken  from  the  outlet  of  the  flow  meter, 
and  the  temperature  is  obtained  at  the  same  point.  IfH 
the  conditions  are  all  as  just  stated,  we  maintain  the™ 
pressure  of  4  inches  of  water  pressure.  If  either  the 
temperature  or  the  barometric  pressure  vary  from  the 
above,  we  vary  our  pressure  to  suit  the  conditions, 
thereby  maintaining  a  constant  flow  of  one  cubic  foot 
per  second  for  each  hole,  in  the  shell  of  the  outer  drum. 
We  then  take  time  with  a  stop-watch,  allowing  the 
meter  to  run  100  feet,  when  we  note  the  time  required. 
If  more  or  less  than  100  seconds  are  required,  the 
error  is  computed  from  the  100  seconds,  and  an  ad- 
justment is  made  in  the  meter,  and  the  corrections  are 
made  accordingly.  The  run  at  one  ijj-inch  hole  or 
outlet  will  give  a  test  on  a  meter  at  a  flow  of  3,600 
cubic  feet  per  hour.  After  making  the  above  test  we 
remove  the  stopper  of  another  i Jj-inch  hole  and  make 
the  flow  at  the  rate  of  two  cubic  feet  per  second,  or 
7,200  cubic  feet  per  hour,  or  two  revolutions  on  the 
TOO  foot  dial  of  the  meter  in  100  seconds,  and  correct 
as  above  noted.  This  we  continue  to  do  in  multiples 
of  3.600  cubic  feet  per  hour  until  the  full  rate  of  ca- 
pacity of  the  meter  has  been  reached  and  adjustments 
have  been  made  at  each  period  through  the  run.  1 

"This  method  we  think  the  most  nearly  perfect  to  be 
had., inasmuch  as  it  is  gives  us  our  tests  upon  the 
meter  with  the  actual  volumes  as  required  in  general     ; 
service. 

"The  formula  used  in  determining  the  pressure  re- 
quired with  different  temperature  and  barometric  pres- 
sures was  arrived  at  by  making  the  runs  through  the 
orifices  from  an  accurately  calibrated  displacement 
prover.  The  experiments  covered  a  period  of  some 
18  months  and  have  been  tried  under  all  of  the  vary- 
ing conditions  obtainable  during  that  period,  while  we 
have  also  checked  back  by  the  formulae  to  the  baro- 
metric reading,  temperature  and  pressure,  where  each 
was  obtained  accurately  from  instruments,  and  in  all 
cases  we  have  proved  that  our  formula  was  abso- 
lutelv  correct  for  the  aforesaid  iJ/^-inch  orifices." 

The  writer  has  investigated  several  of  the  gas  burn- 
ers upon  the  market  and  concludes  that  there  is  but 
little  difference  between  them  from  an  efficiency  stand- 
point. 

The  following  boiler  tests  made  separately  with  10 
Gwynn  and  10  Kirkwood  burners  supplying  a  250- 
horsepower  Cook  water  tube  boiler,  having  a  "dog- 
house" furnace,  the  burners  being  placed  in  the  front 
and  at  a  level  slightly  above  the  furnace  doors,  the 
furnace  having  an  imperfect  "check-wall"  in  each  case. 
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>f  flame White.            Blue.  To  produce  a  boiler  horsepower  966  X   34.5  = 

^2So-horsepower  Cook  boilers          ^                    ^  33^327  British  thermal  units  must  be  absorbed  by  the 

ie  gas' pressure' at" burners,  oz!         6                    6  water  in  the  boiler.    Assume  that,  on  an  average,  nat- 

feet  of  gas  used  when  reduced  ural  gas  has  I, ICO  British  thermal  units  per  cubic  foot. 

4  ounces  and  60  degrees  F — 626,815           561.638  Then,  if  the  gas  is  burned  at  ICO  per  cent  efficiency, 

d"at  zTf  F    Dou^ds^'*'*    *''°'"<io6i6^           aaioS'x  ^3,327  divided  by  1,000  =  30.3  cubic  feet  of  gas  must 

:e  boiler  horsepower' made! '. '. .' !    lisp;.;            i^ala  ^  "^^^  ^^  horsepower  per  hour.    Yet  tests  are  some- 

lower  made  per  25(>-horsepower  times  reported  where  from  only  17.4  to  19.8  cubic  feet 

ler   266.3             2372  were  used  per  hour  per  boiler  horsepower. 

feet  of  gas  reduced  to  4  ounce  Assuming  75  per  cent  to  be  the  best  efficiency  ob- 

"se^p^^^'pShou"'.'" .*"'.'".        43.6              43.8  t^'^^We  with  natural  gas  under  boilers   (and  this  is 

•f  burners Kirkwood.     Kirkwood.  very  difficult) ,  then  30.3  divided  by  0.75  =  40.4  cubic 

lids  Throttled.    Open  Wide,  feet  of  gas,  at  normal  barometer  and  temperatures, 

which  must  be  used  per  hour  per  boiler  horsepower. 

:  six  tests  when  thus  consolidated  in  two  tests  In  summing  up  we  find : 

that  the  economy  is  the  same  with  each  and  that  There  is  but  little  advantage  possessed  by  one  burner 

pacity  is  greatest  with  the  white  flame.  over  another. 

ts  of  a  302-horsepower  vertical  Cahall  boiler,  at  As  good  economy  is  made  with  a  blue  as  with  a 

ield,  Ohio,  were  made  by  J.  Roland  Brown,  who  white  or  straw  flame,  and  no  better, 

butes  the  following  tests  made  with  six  Merrill  Greater  capacity  may  be  made  with  a  straw-white 

rs,  the  boiler  having  3,021  square  feet  of  heating  than  with  a  blue  flame, 

e.  An  efficiency  as  high  as  from  72  to  75  per  cent  in 

the  use  of  gas  is  seldom  obtained  under  the  most  ex- 

)n,  hours   7                   10  P**^  conditions. 

)f  test Mar.  2,  '03.     Mar.  5,  '03.  The  "air  for  dilution"  is  greater  with  gas  than  with 

gage  pressure,  pounds. 95                 85.7  coal,  so  that  possible  coal  efficiencies  are  impossible 

n  front  of  damper,  inches 0.28                 0.7  vvith  e-as 

essure,  ounces 4.8          7  to  30  n     >^'               •             ,                    ... 

5ter  and  gas  temperatures  are  Po"  *  expect,  in  good  comtnerctal  practice  to  get  a 

;  given  boiler  horsepower  on  less  than  from  43  to  45  cubic 

Iter  temperature,  degrees  F. . .        46.5                53-3  feet  of  natural  gas,  the  same  being  referred  to  60  de- 

Lofgasused'.'.'.'.:'.'.::".'.'.'.'.'.ioo.^            88,370  ^^^^  .^  ,f"^  4  ounces  pressure  above  a  barometer  of 

evaporated,  pounds 67,865              74,168  29.92  inches. 

lent  water  from  and  at  212  de-  Fuel  costs  are  the  same  under  best  conditions  with 

es  F.,  pounds 82,171            89,076  natural  gas  at  10  cents  per  1,000  cubic  feet  and  semi- 

fe°e?^^"met?red'' natural ' '  as       ^°'^              ^  bituminous  coal  at  $2.87  per  2,240  pounds. 

d  per  hour  per  horsepower...        42.26              34  This  is  based  on  3.5  pounds  of  wet  coal  being  used 

per  boiler  horsepower  per  hour  or  45  cubic  feet  of  nat- 

last  test  was  made  with  gas  at  a  high  pressure,  "™'  S^- 

g  from  7  to  30  ounces,  and  the  average  pres-  Expressed  otherwise,  a  long  ton  of  semi-bituminous 

!  not  stated.  coal  is  the  equivalent  of  28,700  cubit  feet  of  natural 

Daniel  Ashworth,  Member,  has  contributed  the  gas ;  while  a  short  ton  of  such  coal  is  the  commercial 

ing  results  of  tests  made  by  him  with  various  equivalent  of  25,625  cubic  feet, 

imers  on  a  2-flue  horizontal  boiler :  As  compared  with  hand  firing  with  coal  in  a  plant 

of  1,500  boiler  horsepower  output,  coal  being  $2.00 

NO.       "^B-J^l™"     N.mc  of  Bnmcr''"ttTZ"llT  Pf  ^.240  pounds-considering  labor  saving  by  the  use 

in  Ounces.                                    ifde.  of  gas — rnatural  gas  should  sell  for  about  ID  cents  per 

1  0.76              Hoffmann                58.0  i,000  cubic  feet. 

2  0.76  Hoffmann  59.7 

3  0.34  Reno  67.0  

4  0.34  James  63.0 

5  2.00            Miller                    74.0  The  Horsepoveer  of  Steam  Turbines. 

6  1. 10  Bailey  47.0 

"An  instrument  for  finding  the  power  of  a  steam 
tests  here  given  show  that  it  is  not  possible  turbine,"  says  the  Mechanical  Engineer,  London,  "has 
better  efficiency  with  natural  gas  than  with  coal,  been  designed  by  Mr.  Johnson,  of  Messrs.  Denny  & 
ove  rather  that  the  best  coal  efficiencies  can  not  Brothers,  Dumbarton.  The  action  of  the  instrument 
lined  with  gas.  That  is  due  to  the  large  volume  is  said  to  depend  on  the  measurement  of  the  torsional 
r  for  dilution"  which  must  be  supplied  with  gas  deflection  of  a  given  length  of  shaft,  which  will,  of 
s.  On  the  Cook  boiler  test,  No.  799,  the  Orsat  course,  vary  with  the  power  transmitted.  Such  mea- 
d :  7.8  per  cent  of  CO^,  8.05  per  cent  of  oxygen,  surements  must,  however,  be  very  delicate  to  be  of 
er  cent  of  CO,  84.15  per  cent  of  nitrogen,  mak-  value,  while  the  deflection  will  obviously  depend  on 
otal  of  100.00  per  cent  for  the  composition  of  the  the  nature  of  the  material,  as  well  as  the  twisting  force. 
:ts  of  combustion  at  the  boiler  damper  when  It  is  difficult,  therefore,  to  see  how  an  exact  standard 
er  cent  of  the  heating  value  of  the  gas  was  ab-  of  comparison  can  be  established,  and  it  will  be  inter- 
by  the  boilers  for  evaporation.  esting  to  know  the  results  of  the  tests  which,  we  un- 
h  a  poor  analysis  is  almost  an  impossibility  with  derstand,  the  admiralty  has  recently  been  making  with 
liler  when  burning  coal.  the  instrument  on  board  a  torpedo  destroyer." 
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INDICATOR  PRACTICE. 

MEASUKING  DIAGRAMS   BY   PLANIMETERS. 

By  W.  H.  Vincent. 

In  a  late  article,  methods  for  obtaining  the  mean 
effective  pressure  of  indicator  cards  by  finding  the 
average  height  of  the  diagram,  or  mean  ordinate 
were  explained.  In  this  paper  two  types  of  planimeters 
will  be  discussed  which  are  perhaps  the  most  used  of 
any. 

The  area  of  a  diagram  may  be  found  in  square  inches 
by  means  of  an  instrument  designed  especially  for  this 
purpose,  which  area  divided  by  the  length  of  the  dia- 
gram will  give  the  average  height.  This  method  of 
obtaining  the  mean  ordinate  is  by  the  use  of  an  in- 
strument called  the  planimeter.  The  first  form  shown 
is  that  of  the  Amsler  shown  in  Fig.  i.  It  consists  of 
two  arms  hinged  at  A,  the  guiding  arm  AB,  having  a 
needle  point  as  shown,  which  acts  as  a  pivot.  The  trac- 
ing arm  A  C,  has  a  point  for  tracing  tlie  outline  of  the 
diagram. 

At  E,  on  the  tracing  arm,  is  a  measuring  and  record- 
ing wheel.  The  roller  is  divided  circumferentially  into 
10  equal  parts,  each  of  which  represents  a  square  inch 
of  area,  these  parts  each  being  further  divided  into 
equal  parts,  each  representing  one-tenth  of  a  square 
inch  as  shown  in  Fig.  2. 

Close  to  the  edge  of  the  roller  is  a  stationary^  piece  F, 
having  the  same  curvature  and  containing  a  vernier 
made  by  dividing  a  space  nine-tenths  as  long  as  one  of 
the  larger  divisions  of  the  roller,  into  ten  equal  parts. 
To  illustrate  this,  let  the  space  between  G  and  H,  Fig. 
3,  represent  one  of  the  largest  divisions  of  the  wheel, 


FIG.   1.     AMSLER   PLANIMETER. 

and  the  space  between  /  and  /  the  vernier.  In  reading 
the  instrument  take  the  number  on  the  wheel  that  has 
passed  the  zero  mark  on  the  vernier,  when  the  wheel 
is  turning  to  the  left  as  indicated  by  the  arrow.  The 
number  of  whole  square  inches  is,  in  this  case,  5. 

The  tenths  of  a  square  inch  are  indicated  by  the  num- 
ber of  spaces  as  shown  by  K,  which  have  passed  the 
zero  mark,  in  this  case  i,  so  that  the  reading  of  the 
scale,  as  laid  down  in  Fig.  3,  is  5.1  square  inch.  It 
will  be  noticed  that  the  space  between  the  line  L 


and  the  line  /  on  the  vernier  is  just  one-todi  1 
one  of  the  spaces,  such,  as  K  upon  the  roller ;  the  1 
between  the  line  2  and  M  is  two-tenths,  between  3 1 
is  three-tenths  and  so  on,  therefore  if  the  lAcdi 
rolled  in  the  direction  of  ^e  arrow,  one-tenth  of  1 
of    the    spaces    K    corresponds    to    an    area  tt 
one  hundredths,  and  2  M  will  indicate  2 
dredths,  so  that  we  get  the  hundredths  of  a 
inch  by  writing  that  number  of  the  vernier 
any  line  on  the  wheel. 


FIG.  2.    SHOWING  DIVISION  ON  AMSi:.BR  ROLUtl. 


For  instance  in  reading  tbe  instnunent  as  it  atair; 
in  Fig.  2,  we  first  write  the  ntunber  on  the  wlied  Ir- 
the  left  of  the  zero  mark,  which  is  4,  then  the 
of  whole  spaces  between  that  number  and  the 
mark,  in  this  case  6,  and  the  last  number  on  the 
which  is  in  line  with  the  marie  on  the  wheel  is  3,  ntt^ 
ing   to   the   right.     The   whole    readings,    therefm^ 
will  be  4.63  square  inches,  the  decimal  place  beiq| 
placed  after  the  4,  the  63  being  hundreths  as  akaii 
explained.    It  will  be  noticed  that  only  the  zero  S  of 
10  are  numbered  on  the  vernier  in  Fig.  2.    This  islfr 
cause  the  intermediate  marks  are  easily  known  by  tiiar 
position.   With  a  little  practice  in  the  use  of  the  imtn- 
ment  it  soons  become  easy  for  the  operator  to  qaiddjr 
determine  the  mark  on  the  vernier  which  coinddB 
with  one  on  the  wheel.    The  marks  at  either  side  of  it 
being  just  within  the  marics  upon  the  wheel  give  the  v- 
rangement  as  shown  at  O,  Fig.  3. 

The  proper  use  of  the  planimeter  will  reduce  aj 
irregular  surface  to  a  paraUdc^ram  or  square  by  ob- 
serving its  reading  carefully,  measuring  by  means  of 
the  pointer  and  then  reading  from  the  index  wfaed  and 
vernier  and  obtaining  the  "ralue  as  indicated  by  mi^ 
adding  or  subtracting  as  explained. 

The  paper  upon  which  the  diagram  is  placed  afaoold 
be  large  enough  to  include  the  {danimeter  also,  and 
fasten  with  thumb  tacks,  then  set  the  stationary  point 
of  the  planimeter  B,  Fig.  i,  on  the  board  or  taUe  ia 
such  a  position  that  the  tracing  point  C  can  be  carried 
around  the  outlines  of  the  digram  without  bringing 
the  wheel  in  contact  with  the  card.  It  is  better  to  so 
work  the  instrument,  that  it  will  not  close  up  tooxiotij 
or  extend  too  widely,  but  to  be  placed  in  a  positioa  so 
that  the  motion  roller  will  be  easiest  when  the  inns 
are  near  a  rectangular  position. 

It  may  be  found  advisaUe  in  order  to  prevent  Ae 
wheel  from  coming  in  contact  with  the  top  edge  of  As 
card,  especially  where  the  areas  to  be  memsred  are 
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or  where  there  is  considerable  space  between 
)p  of  the  diagram  and  the  top  edge  of  the  card, 
(rert  the  diagram  or  place  it  on  the  board  with 
jttom  side  up. 

e  planimeter  should  always  move  in  the  same 
:ion  as  that  in  which  the  hands  of  a  watch  run. 
starting  point  for  beginning  tracing  may  be  on 
Kjrtion  of  the  line,  but  it  is  a  good  idea  to  start 
;  beginning  of  the  steam  line,  as  follows :  Place 
tracing    point    on    a    pencil    line,    taking    the 
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IG.  3.     AN   ENLARGED   VIEW  OF  THE  UIVISIONS. 


ig  of  the  instrument  as  it  stands,  then  with  the 
ig  point  following  the  line  of  the  diagram  in  the 
:ion  in  which  the  hands  of  a  watch  move,  follow- 
le  lines  as  they  were  made  by  the  indicator  pencil. 
s  important  that  the  tracing  does  not  become  re- 
i  when  measuring  loops  which  occur  on  the  up- 
id  lower  parts  of  the  diagram  in  some  cases.  If 
ver,  the  loop  is  what  is  termed  negative  or  such 
curs  when  the  expansion  is  below  the  atmos- 
,  it  must,  of  course,  be  subtracted  from  the  other 
>n  of  the  diagram  in  order  to  get  the  mean  effec- 
)ressure.  It  will  be  seen  that  by  following  the 
)f  the  diagram  as  directed,  the  point  will  pass 
d  the  negative  portion  of  the  diagram  in  a  di- 
rt contrary  to  that  of  the  hands  of  a  watch  and 
his  area  will  be  automatically  subtracted.  This 
wn  in  Fi?.  4. 
ving  traced  around  the  diagram  and  brought  the 


SHOWING  DIRECTION  THE  TRACING  POINT  SHOULD 
MOVE  ON  A  CARD. 


;r  around  to  the  mark  from  which  it  started,  take 
ading  in  the  new  position,  and  subtract  from  it  the 
JUS  reading  and  the  difference  will  be  the  area  in 
iagram,  F"ig.  4.  It  is  preferable  with  a  beginner, 
k'er,  to  place  the  roller  at  zero  to  start  with  and 
:he  reading  will  give  the  area  at  once.  But  it  is 
ifter  the  instrument  has  become  familiar  to  take 
it  stands  and  subtract  the  initial  reading.  Sup- 
l  the  operation  is  started  with  the  wheel  at  1.32 
fter  tracing  the  diagram  it  is  found  to  be  4.63, 


then  the  area  will  be  4.63  —  1.32  =  3.31  square  inches. 
Dividing  this  area  by  the  extreme  length  of  the  dia- 
gram, the  average  height  is  found. 

When  two  diagrams  are  taken  on  one  card,  it  is 
important  that  the  extremities  of  both  diagrams  are 
not  measured  at  once,  but  each  diagram  should  be 
measured  by  itself.  Another  precaution  against  error 
is  to  trace  the  diagram  three  times,  until  we  have  three 
readings  of  say,  3.31,  3.32,  3.33,  making  an  average 
of  3.32,  which  will  be  correct.  A  planimeter  of  the 
form  shown  in  Fig.  i  will  easily  read  up  to  10  square 
inches,  which  is  sufficiently  large  for  all  indicator  dia- 
grams. If,  however,  a  larger  diagram  is  to  be  meas- 
ured another  form  would  necessarily  have  to  be  used. 

The  ordinate  having  been  found,  is  multiplied  by  the 
number  of  spring  used  in  taking  the  diagram,  which 
will  give  the  mean  effective  pressure.  The  remainder 
of  the  calculation  in  finding  the  horsepower  is  the  same 
as  described  in  the  last  article.  The  rule,  however, 
is  as  follows:  Find  the  mean  effective  pressure  by 
any  of  the  methods  given,  multiply  this  by  the  area  of 
the  piston  in  square  inches.  Multiply  this  result  by  the 
length  of  stroke  in  feet,  and  the  product  by  the  num- 
ber of  .strokes  per  minute.  This  final  product  divided 
by  33,000  will  be  the  horsepower  of  the  engine. 

The  Willis  planimeter  reads  the  mean  effective  pres- 


FIG.  5.     THE  WILLIS  PLANIMETER. 


sure  direct  from  indicator  diagrams,  gives  areas  of 
regular  or  irregular  circles  or  diagrams  in  square 
inches,  feet  and  yards  without  any  computation.  This 
instrument  is  shown  in  Fig.  5,  also  its  position  relative 
to  an  indicator  card  in  the  process  of  being  traced. 

With  this  planimeter,  as  in  others,  the  cards  should 
be  placed  on  a  smooth  surface  covered  with  cardboard, 
or  paper,  having  a  smooth  unglazed  surface,  then  place 
the  point  B,  Fig.  5,  at  any  convenient  point  on  the  dia- 
gram, say  about  the  middle  of  the  area  to  be  measured, 
and  set  the  other  point  off  at  about  right  angles  to  B. 
Then  move  B  to  the  upper  left  hand  corner  of  the  dia- 
gram, and  with  the  left  hand  move  the  other  arm  either 
to  the  right  or  left  until  the  wheel  conies  to  the  zero  of 
the  scale.  Then  press  firmly  into  the  paper  and  go 
around  the  figure  to  the  right  with  the  point  B,  finish- 
ing exactly  at  the  starting  point,  and  then  read  the 
instrument. 

In  measuring  large  areas  watchfulness  should  be 
used,  because  the  wheel  may  come  to  the  end  of  its 
travel  before  B  has  returned  to  its  starting  point 
which  will  cause  B  to  scrape  along  the  paper  and  de- 
stroy the  value  of  the  reading.    If  the  operator  starts 
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at  the  upper  left  hand  corner  this  will  generally  be 
prevented,  but  if  it  is  not  the  figure  will  have  to  be 
divided  into  two  areas  and  be  measured  separately 
and  their  sum  taken.  With  the  ordinary  indicator 
diagram,  however,  this  trouble  will  not  be  found. 

The  method  used  for  computing  the  mean  effective 
pressure  is  shown  in  Fig.  6.  Before  beginning,  the  scale 
should  be  turned  next  to  the  wheel  which  corresponds 
to  the  spring  with  whicli  the  indicator  card  is  taken. 
For  instance,  if  a  60  spring  were  used  in  the  indicator, 
the  60  scale  should  be  used  on  the  planimeter.  Then 
set  the  points  A  and  B  to  the  length  of  the  card,  as 
shown  in  Fig.  6,  and  clamp  the  screw  E,  after  which 
set  the  wheel  at  zero  and  trace  around  the  card  to  the 
right.  The  reading  on  the  scale,  when  the  outline  has 
been  traced  will  give  the  mean  effective  pressure  in 
pounds.     Tenths  of  pounds  can  be  estimated  by  the 


KIG.   6.     METHOD  OK   USING   THE  WILLIS    PL-'VNIMETER. 


eye.  It  is  advisable  to  trace  the  diagram  three  times 
and  obtain  a  mean  reading  by  adding  the  three  results 
together  and  dividing  by  three.  This  will  be  the  cor- 
rect reading. 

With  short  cards,  sa>-  3  inches  and  under,  it  is  not 
advisable  to  try  to  handle  the  instruments  with  so  short 
an  arm,  but  to  set  the  pins  A  and  B  to  twice  the  length 
and  go  over  the  card  twice.  When  the  decimal  figures 
of  the  mean  effective  pressure  are  required,  go  over 
the  card  several  times  without  stopping  the  tracing 
point  B,  and  divide  the  reading  by  the  number  of  times 
of  tracing.  With  the  usual  double  card  the  average 
mean  effective  pressure  of  the  two  cards  can  be  ob- 
tained by  setting  the  point  A  and  B  to  twice  the  card's 
length  and  starting  at  the  point  of  intersection  of  the 
expansion  curves  and  going  over  first  one  card  and 
then  another  without  removing  the  tracer. 

The  accuracy  of  this  instrument  is  not  affected  by  the 
wheel  climbing  up  on  top  of  the  card,  and  the  same 
scale  which  is  next  to  the  wheel,  can  be  used  for  set- 
ting off  boiler  pressures,  vacuum  lines,  etc. 


A  gallon  of  water.  U.  S.  standard,  weighs  8  1-3 
pounds,  and  contains  231  cubic  inches. 


A  cubic  foot  of  water  weighs  62.425  pounds  and  con- 
tains 1.728  cubic  inches,  or  jyi  gallons. 


CONCRETE  FOR  ENQINB  FOUNDATIONE. 

BY  JOHN   H.  SYAN. 

Concrete  foundations  have  been  used  on  laige  a^ 
neering  works,  such  as  bridges  and  dams,  for  so  U( 
a  time  that  observations  of  time  effect  have  danot- 
strated,  that  when  properly  made  they  will  reustd 
destructive  influences  better  than  anytiiing  else.  En- 
gineers are  awakening  to  this  fact  and  concrete  engiv 
foundations  are  becoming  the  rule  instead  of  the  o- 
ception. 

There  are  a  number  of  mixtures  which  are  oM 
concretes,  but  for  engine  foundations,  crushed  ium, 
gravel,  sand  and  cement  are  the  only  componok 
which  should  be  used.  The  stone  should  be  dean,  bad 
and  durable  and  in  size  should  not  be  larf^  than  irii 
pass  through  a  3-inch  ring,  and  for  very  partiodff 
work  the  stone  should  be  smaller,  say  such  as  will  pas 
throrgh  a  2  or  z'/^-inch  mesh.  The  sand  should  he 
sharp,  coarse  and  clean,  and  the  cement  should  be  cu^ 
fully  selected  after  a  study  of  tfie  conditioas. 

A  first-class  concrete  can  be  made  of  crushed 
stone  if  it  is  tough,  sound  and  clean,  and  crushed 
screened  through  a  2yi-mch  mesh,  but  the 
should  not  contain  more  than  i  per  cent  of  dirt 
clayey  matter,  nor  more  than  5  per  cent  of  rotten  luiK- 
stone,  which  you  can  crush  between  your  fingen. 
Crushed  limestone  for  concrete  should  not  coatai 
more  than  20  per  cent  of  fine  stone,  which  w21  pH 
through  a  ^-inch  mesh.  Qean  gravel  makes  a  good 
substitute  for  crushed  stone  when  used  in  the  pni|NV- 
tions  of  one  part  gravel  and  one  part  cnishea  stne, 
Very  good  concretes  have  been  made  by  unng  wui 
and  graivel  just  as  it  comes  from  the  pit,  that  is,  bf 
using  it  from  30-mesh  sand  up  to  a^-inch  gravel,  W 
the  using  of  such  mixtures  is  not  advisable,  uaksM  die 
engineer  h&s  made  some  study  of  the  filling  oi  voidfc 
If  the  sand  and  gravel  is  mostly  small  there  will  be 
an  excess  of  small  stuff  for  filling  the  vacant  spaces  b^ 
tween  the  larger  pieces,  while  to  properly  cover  all  llie 
surfaces  of  the  fine  sand  with  cement  will  require  nuR 
cement  than  is  necessary  with  a  proper  mixture  rf 
sizes.  If  the  large  sized  pieces  are  in  the  majority,  flie 
concrete  may  be  full  of  holes. 

The  study  of  voids  in  concrete  materials  is 
and  interesting.  -  Take  any  water  tight  measure  that  b 
convenient  and  fill  it  even  with  crushed  stone  or  odier 
material.  To  conform  to  actual  conditions  the  stooe 
should  be  wet  before  it  is  put  into  the  measure.  WTw 
the  measure  is  full  of  stone,  pour  in  as  much  water 
the  measure  will  hold  without  overflowing.  Then  oa 
measuring  the  water,  you  will  have  the  amount  of  and 
and  cement  required  to  fill  the  voids  in  stone  of  die  aie 
just  measured. 

Crushed  granite  makes  the  best  concrete,  otter 
things  being  equal.  It  can  be  used  in  different  as 
the  same  as  sand  and  gravel,  that  is,  the  fine  crndad 
stone  is  used  in  place  of  sand,  and  a  study  of  the  voidi 
in  the  size  stone  at  hand  and  a  proper  mixture  will  me 
greatly  in  cement.  Crushed  granite,  in  &ct  all  Goa- 
Crete  material,  should  be  so  free  from  dirt  that  the 
handling  of  it  will  not  soil  the  hands.  Where  the 
and  sand  picks  up  most  of  the  dirt  is  during  the 
in  which  it  is  stored  and  handled  on  the  job.  It  i 
nothing  unusual  to  see  piles  of  sand  and  crushed  itiae 
lying  on  top  of  the  clay  that  has  been  dug  oat  to  ffl 
the  foundation  on  a  solid  bed.    That  is  not  ri^^  W 
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e  and  sand  should  be  placed  on  clean  floors  or  beds 
re  there  is  no  possibility  of  dirt  falling  or  being 
wn  into  it 

here  are  several  cements  used  in  making  concrete, 
uine  Portland  cement  is  made  by  heating  lime  and 
ey  matter  until  they  melt  and  run  together  and  the 
iuct  is  then  ground  into  fine  powder  with  which 
ire  all  familiar.    A  good  Portland  cement  is  so  fine 

over  90  per  cent  of  it  will  pass  through  a  mesh  of 
00  openings  per  square  inch.  For  ordinary  work 
ortland  cement  should  be  used  that  will  have  its 
al  set  in  three-quarters  of  an  hour  and  its  final  set 
o  hours,  but  if  a  quick  setting  cement  is  desired  it 

be  compounded  so  that  it  will  have  its  initial  set 

0  minutes  and  its  final  set  in  an  hour. 

.  cement  is  considered  as  having  its  initial  set  when 
ill  bear,  without  being  appreciably  indented,  a  wire 
!  of  an  inch  in  diameter  and  loaded  to  weigh  ^  of 
)und,  and  a  cement  has  acquired  its  final  set  when 
•ill  bear  a  wire  i-24-inch  in  diameter  loaded  to  a 
nd.  A  quick  setting  cement  is  never  as  strong  as 
ow  setting  one  on  account  of  the  soda  or  other 
Iterating  material  which  is  used  to  regulate  the 
:  of  setting,  and  a  quick  setting  cement,  if  stored 
any  length  of  time,  will  lose  its  quick  setting  prop- 
;s  and  become  a  slow  setting  one  of  inferior  quali- 
on  account  of  the  adulterating  material  which  it 
:ains. 

osendale  or  natural  cement  is  made  by 
iting  natural  rock  at  a  heat  below  the  fusion  or 
:ing  point  and  then  grinding  the  product  to  powder. 
.  grade  of  cement  that  is  frequently  labeled  Port- 
I,  and  sold  as  such,  is  the  so-called  slag  cement,  but 
proper  name  for  this  is  Puzzolan  cement.  It  is 
le  by  mechanically  mixing  and  grinding  together 
t  furnace  slag  and  slaked  lime.  But  the  lime  and 
rauh'c  base  are  not  fused,  as  in  the  manufacture  of 
ue  Portland  cement.  The  name  slag  cement  does 
properly  designate  this  cement  because  the  Port- 

1  cements  are  now  also  made  from  blast  furnace 
.  Puzzolan  cement  is  much  lighter  than  Portland, 
specific  gravity  being  from  2.6  to  2.8,  while  Port- 
I  cement  has  a  specific  gravity  of  from  3  to  3.5. 
ess  it  is  treated  with  soda  the  Puzzolan  sets  much 
;er  than  Portland  cement  does. 

concrete  made  from  Puzzolan  cement 
very  nearly  as  strong  as  if  Portland 
used  and  for  some  locations  it  is  better 
1  Portland  because  it  never  sets  real  hard  and  is 
efore  tougher  and  not  as  brittle.  It  is  well  fitted 
foundations  which  will  always  be  damp  or  for  any 
erground  work,  but  it  is  unfit  for  use  where  it  will 
lubject  to  mechanical  wear  or  where  it  will  be  ex- 
;d  to  the  air,  because  its  sulphides  will  oxidize  and 
surface  will  shrink,  crack  and  turn  white.  On  ac- 
rit  of  its  toughness  it  is  advisable  to  use  Puzzolan 
ent  for  the  interior  of  engine  foundations,  and  to 
)  the  air  from  it,  a  ij/-inch  casing  of  Portland  ce- 
lt mortar  should  be  built  around  the  concrete 
:er. 

ilica  cement  is  merely  a  Portland  cement  mixed 
1  sand  and  then  reground.  To  be  exact  it  should 
ailed  a  mortar.  On  account  of  the  very  thorough 
ture  of  the  sand  and  cement  during  the  regrinding, 
lica  cement  is  excellent  for  grouting  purposes,  such 
he  bed  plates  and  outboard  bearings,  or  where  a 
idation  is  being  made  out  of  all  sizes  of  stone  in- 
d  of  solid  brick  work. 


Concrete,  using  Rosendale  cement  as  a  binder,  for 
ordinary  use  is  made  by  measure  as  follows:  One 
part  of  cement,  .two  parts  sand  and  five  parts  crushed 
stone.  If  a  stronger  concrete  is  desired  the  propor- 
tions can  be  one  part  cement,  two  parts  sand  and  four 
parts  crushed  stone. 

Portland  or  Puzzolan  cement  concrete  for  ordinary 
use  is  proportioned,  one  part  of  cement,  2^  sand  and 
six  crushed  stone.  Whenever  a  stronger  concrete  is 
desired  the  sand  and  stone  proportions  may  be  re- 
duced to  one  of  cement,  two  of  sand  and  five  of  crushed 
stone.  A  very  strong  concrete  can  be  made  of  one 
part  of  Portland  cement,  two  parts  of  fine  granite 
screenings  and  three  parts  of  coarser  granite  screen- 
ings. The  larger  screenings  all  to  pass  through  a  ^- 
inch  mesh. 

All  concrete  should  be  mixed  on  substan- 
tial platforms  and  if  they  are  made  of  wood  care 
should  be  taken  to  see  that  they  are  perfectly  water 
tight,  because  the  best  and  finest  of  the  cement  will 
run  out  with  the  water.  The  platforms  or  beds  should 
be  placed  in  a  position  where  foreign  matter  will  not 
get  into  the  concrete  during  the  handling  or  mixing 
of  the  materials  and  concrete  should  not  be  mixed  in 
batches  larger  than  a  cubic  yard.  A  simple  way  of 
measuring  the  proper  proportions  of  concrete  ma- 
terials is  to  use  headless  and  bottomless  barrels,  or 
three  different  sized  box  frames,  one  for  sand,  one  for 
stone  and  one  for  cement.  The  boxes  or  barrels  can  be 
put  on  the  platform  and  filled  with  material  and  lev- 
elled off,  the  frames  or  barrels  can  then  be  lifted  out  of 
the  way.  The  measuring  of  concrete  materials  in  the 
ordinary  round  bottomed  wheelbarrow  does  not  give 
proper  proportions. 

The  order  of  mixing  concrete  should  be  about  as  fol- 
lows: The  proper  amount  of  sand  for  one  batch  is 
spread  on  the  mixing  bed  and  then  the  cement  propor- 
tion is  evenly  spread  over  the  sand.  The  sand  and  ce- 
ment are  turned  over  dry  until  they  are  thoroughly 
mixed  and  then  they  are  wetted  and  mixed  into  a 
rather  thin  mortar.  In  wetting  cement  mortar  it  is  ad- 
visable to  use  a  spray  instead  of  pails  or  a  jet.  The 
thin  mortar  is  then  spread  out  on  the  bed  and  the  pro- 
portion of  crushed  stone  is  spread  over  the  mortar. 
The  stone  should  be  washed  or  thoroughly  wet  down 
before  it  is  added  to  the  mortar,  so  that  the  stone  will 
not  absorb  the  moisture  from  the  mortar.  The  whole 
mass  should  be  turned  over  at  least  twice  so  as  to  thor- 
oughly coat  the  stone  with  mortar.  As  soon  as  the 
concrete  is  mixed  it  should  be  dumped  into  the  mold 
so  the  cement  will  have  its  initial  set  in  place.  Ce- 
ment which  has  become  hard  and  which  is  softened  up 
by  mixing  with  water  is  not  as  strong  as  lime  and  this 
should  not  be  allowed  to  happen;  The  concrete  should 
be  of  such  a  consistency  that  it  will  almost  hold  its 
shape  in  the  wheelbarrow  or  just  wet  enough  so  that 
when  it  is  properly  tamped  the  water  will  flush  to  the 
surface. 

All  concrete  should  be  placed  in  molds  and  if  the 
concrete  is  going  to  he  in  view  the  mold  should  be  built 
of  planks  that  are  planed  on  one  side  and  both  edges. 
The  planks,  when  finished,  should  not  be  less  than  i^- 
inches  in  thickness  and  should  be  tied  together  and 
stiffened  so  that  the  concrete  will  not  yield  during  fill- 
ing and  ramming.  Four  feet  is  about  the  limit  for  dis- 
tance between  studs  or  tie  braces.  Concrete  should 
not  be  made  with  sharp  corners  and  fillets  should  be 
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placed  in  tlie  molds  at  all  sharp  angles.  No  corner 
should  be  sharper  than  2  inches,  and  if  stone  larger 
than  2  inches  is  used  the  corner  should  be  as  wide  as 
the  largest  stone.  Molds  should  not  be  removed  for 
at  least  two  days  after  the  last  concrete  is  put  in.  Be- 
fore' the  concrete  is  put  in,  the  molds  should  be  wet 
down  on  the  inside.  This  will  prevent  the  wood  of  the 
mold  from  absorbing  water  from  the  concrete  next  the 
planks.  The  chemical  action  between  the  cement  and 
water  can  then  take  place.  The  absorbtion  or  evapora 
tion  of  tlie  water  before  chemical  action  takes  place  ac- 
counts for  the  crumbling  of  the  outside  of  mortar 
which  is  strong  in  the  interior  of  the  wall.  When 
concrete  is  being  dumped  in  molds,  men  should  be  put 
to  ramming  the  concrete  in  the  mold  so  that  the  mortar 
will  fill  all  voids  between  the  stone.  Nine  inches  is 
about  as  thick  as  it  is  possible  to  ram  properly  and  if 
there  is  not  enough  concrete  mi.xed  to  fill  out  a  layer  in 
the  mold  a  plank  should  be  put  across  the  mold  and  the 
layer  tamped  up  square  instead  of  sloping  down.  If 
the  concrete  is  allowed  to  slope,  tlie  slope  will  not  ram 
properly  and  when  the  next  layer  of  concrete  is  put  in 
it  does  not  join  chemically  with  the  under  layer  and 
there  will  be  a  tendency  for  the  upper  concrete  to  slip 
on  the  slope. 

Concrete  which  is  exposed  to  air  and  weather  should 
have  a  Portland  cement  mortar  finish  on  the  outside. 
This  finish  can  be  put  on  when  the  mold  is  removed, 
but  a  better  way  is  to  put  on  the  facing  as  the  concrete 
is  built  up  in  the  mold.  If  a  concrete  foundation  is 
faced  oflf  in  this  way,  it  is  then  possible  to  use  Puzzolan 
cement  for  mixing  the  concrete,  thus  making  a  very 
reliable  job. 

The  manner  in  which  a  mortar  facing  may  be  put 
on  when  filling  the  mold  is  as  follows:  Take  a  piece 
of  sheet  irnn,  say  ('>  feet  long  and  10  inches  wide,  bend 
up  I  J'i-inch  of  the  ends  at  right  angles  and  set  the  plate 
in  the  concrete  with  the  bent  up  ends  touching  the 
the  proportion  of  one  of  cement  to  two  of  sand,  and 
tamp  the  mortar  in  with  a  trowel  or  shovel.  Then  fill 
in  the  concrete.  When  the  concrete  is  as  high  as  the 
mortar  the  sheet  iron  can  be  reinoved  and  the  concrete 
tamped.  The  mortar  should  be  stiff  so  that  the  stones 
will  not  penetrate  to  the  mold  when  being  tamped.  The 
mortar  facing  and  the  concrete  center  being  carried 
up  together  make  a  monolith  of  the  whole.  When  the 
concrete  is  completed  the  top  should  be  faced  the  same 
as  the  sides  .nnd  then  covered  with  old  bagging  or  the 
like,  which  should  be  kept  damp  for  a  few  d.iys  or  until 
the  cement  has  had  time  to  set  jirAperly.  The  engines 
should  not  be  put  on  the  foundation  for  at  least  a 
month.  When  an  engine  is  bolted  to  a  well-made  con- 
crete foundation  it  has  to  stay  there  and  can  not  go 
meandering  around  the  room. 


Four  Killed  in  Flywheel  Explosion. 

Four  men  were  killed  and  three  others  seriously  in- 
jured by  the  bursting  of  a  flywheel  at  the  National 
Tube  Co.,  McKeesport,  Pa.,  recently. 

The  explosion  occurred  in  the  afternoon  while  over 
400  men  were  at  work  in  the  mill.  The  wheel  was  25 
feet  in  diameter,  and  went  to  pieces  with  a  loud  re- 
port, tearing  a  big  hole  in  the  side  of  the  mill  and 
wrecking  thousands  of  dollars'  worth  of  machinery. 

About  a  year  ago  a  flywheel  exploded  in  the  same 
department,  killing  a  number  of  men. 
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condition  is  out  of  the  question,  and  for  that  reason  the 
crank  is  provided  with  brasses  which  are  so  arranged 
that  they  can  be  taken  up  as  they  and  the  pins  wear. 
With  the  type  of  brasses  and  connecting-rod  shown 
in  Fig.  I ,  the  brasses  are  split  and  held  against  the  end 
of  the  steel  rod  by  means  of  a  strap,  and  secured  with 


Connecting-rod  Brjisses. 

Editor  of  the  Engineers'  Review : 

It  has  been  with  some  amusement  that  I  have  read 
the  controversy  between  some  of  your  readers,  as  to 
the  effect  of  keying  up  brasses  on  the  connecting-rod 
of  steam  engines.    Some  call  it  hash,  others  think  it 


Wa  1.    BRASSES.   STRAP,  KEY  AND  GIB. 


is  twaddle  and  others  think  there  is  a  good  deal  in  the 
question.  As  there  seems  to  be  a  difference  of  opinion 
as  to  just  what  takes  place  when  keying  up,  and  as 
there  are  so  many  different  kinds  of  brasses  and  ways 
of  tightening  them,  I  have  submitted  illustrations  of 
some  of  the  most  common  ways  of  arranging  the 
brasses  in  the  connecting-rod,  and  the  way  in  which 
they  are  adjusted. 

The  methods  of  constructing  connecting-rods  are  so 
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FIG.   S.     SECTIONAL  VIEW   OF   FIG.   2. 

a  gib,  a  key  and  a  set  screw.  As  shown,  the  connect- 
ing-rod is  designated  by  A,  and  is  perforated  at  each 
end  so  that  the  gib  and  key  may  pass  through  the  stub 
end,  which  butts  up  against  the  hrass  B.  The  strap 
C,  C,  holds  the  brasses  D,  and  B,  in  place.  The  strap  is 
perforated  for  the  passage  of  the  gib  and  key,  the  per- 
foration being  the  same  size  as  the  perforation  in  the 


FIG.   4.     STRAP   MADE   IN    FOUR   PIECES. 

connecting-rod,  but  they  do  not  correspond.  Into  these 
perforations  the  gib  is  first  placed  as  shown,  so  that  the 
nose  rests  upon  the  strap,  in  order  to  prevent  the  gib 
from  falling  out  of  the  hole.  When  the  key  is  inserted 
and  driven  in,  the  two  sections  of  the  boxes  are  forced 
together  until  the  proper  amount  of  tightness  is  se- 
cured.   When  the  brasses  are  fitted  to  the  pins  as  de- 


1 


/^ 


i 7 


1 


FIG.  2.     A  STRAP  HAVING  NO  GIB. 


FIG.   5.     THREE  SECTIONS  OF  THE   FOUR  PIECE   STRAP. 


different  that  for  a  basis  to  work  from,  it  is  as  well  to 
begin  with  the  old  fashioned  type,  as  it  is  called.  If 
it  were  not  for  the  wear  of  the  wrist  and  crankpins  of 
an  engine,  it  would  be  possible  to  make  a  crank-rod  of 
one  piece,  providing  also  it  did  not  wear,  but  such  a 


sired  the  key  is  held  in  place  by  means  of  the  set  screw. 
The  space  between  the  sections  of  brasses  should  be 
filled  up  with  liners. 

Another  type  of  connecting-rod  and  brasses  is  shown 
in  Figs.  2  and  3,  the  latter  being  a  sectional  view  look- 
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mg  up  fruni  the  bottom.  As  will  be  seen  from  I'ig.fl 
2,  the  strap  is  the  same  as  shown  in  Fig.  i,  with  the™ 
exception  that  the  slot  is  made  only  large  enough  for  i 
the  key,  there  being  no  gib  used  when  adjusting  the  « 
brasses,  the  key  being  held  in  place  after  adjustment  | 
by  means  of  the  two  nuts  N,  N.  The  butt  end  of  the  i 
cunncclmg-rud  is  drilled  for  the  two  bolts  which  pass  j 
through  corresponding  holes  in  the  strap,  and  is  held 
in  place  by  two  nuts  as  shown. 


I 


I'lC,  (I      WlUiGI'.  l'I,.aRl)  ON  THE  INSIDE  OF  THE  BOLTS. 

Another  type  of  connecting  rod  and  strap  is  shownj 
in   I''ig.  4,  in  which  the  strap  is  the  special   feature^ 

licrwi.se  it  is  a  plain  strap-joint  rod  in  all  respects. 
The  adjusting  of  the  brasses  is  accomplished  by  means' 
of  a  key.  no  ;^ib  being  used,  the  brass  being  tapered  to 
correspond  with  the  taper  on  the  key.  The  key  is  held 
in  position  by  means  of  an  ordinary  set  screw.  It  has 
been  found  in  connecting-rod  straps  that  the  square 
bend  in  the  forging  is  always  the  weak  part.  To  avoid 
this  common  weakness,  this  strap,  as  shown  in  Fig.  5 


riti.     7.     A    Cu.NN  ItNlE-NT     FORM    OP    ADJUSTMENT. 

has  been  designed  and  is  built  up  of  four  pieces,  the 
sides,  end  and  through-going  bolt.  In  this  design  of 
strop,  the  tenons  in  the  end  pieces  have  a  shearing 
strength  equal  to  the  tensile  strength  of  the  sides.  The 
tenons  are  fitted  into  counterbores  in  the  sides  and  are 
supiwsed  to  take  all  the  strain,  while  the  through-go- 
ing Ix^lt  only  holds  the  parts  in  place.  This  type  of 
strap  is  considered  by  many  to  be  an  admirable  piece 
of  mechanical  work  and  of  great  strength. 

Fig.  6  shows  »  connecting-rod,  the  adjustment  of 


nC.  «.    COMBIN.VTIOS  OP  RKCUUVR  STRAP  AND  SOUD-END 
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the  boxes  being  by  nteaits  of  a  set  screw  attached  to  a 
wedge  key.  by  means  of  which  the  wedge  is  lifted  or 
lowered.  As  shown  in  the  figure  the  taper  of  the 
wedge  and  tKit  of  the  brasses  give  a  large  and  uni- 
fonn  bearing  against  each  other  ar.d  as  the  wedges  are 
pboed  inside  of  the  pin  00  either  end.  the  length  of  the 
rod  remains  the  sunoe  when  We>ing  up  for  lost  nxJtion. 
providing  each  brass  wears  away  at  the  same  rate     In 
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Fig.  9  shows  a  type  of  rod  similar  to  Fig.  8,  with  the 
exception  that  there  is  a  slight  difference  in  the  shape 
of  the  brasses,  the  taper  not  extending  down  as  in  the 
ordinary  case.  On  the  crosshead  end  H,  the  outer 
brass  is  rounding,  as  is  also  the  end  of  the  rod.  There 
is  one  objection  to  this  feature  as  in  some  instances 
such  a  brass  will  have  a  tendency  to  turn  which  will 
cause  a  knocking  in  the  brasses. 

Fig.  10  shows  another  type  of  connecting-rod  with 


the  wedge  and  the  other  holds  the  adjustment  in  place. 
Whether  this  adjustment  is  made  from  the  top  or  bot- 
tom depends  to  a  great  extent  on  the  ideas  of  the 
builder. 

The  connecting-rod  shown  in  Fig.  14  is  made  with 
solid  ends  slotted  out  square.  The  boxes  are  fitted 
snugly  in  these  spaces,  and  are  adjusted  by  means  of 
wedges  placed  horizontally  in  the  ends  of  the  rod.  The 
adjustment  of  the  wedges  is  rendered  easily  accessible. 


FIG.  Vi.     BRASSES  ADJUSTED  BY  A  TAPER  WEDGE. 


Strap  adjusting  wedges,  etc.,  which  is  similar  to  those 
preceding  with  the  exception  that  the  wedges  in  the 
crank  end  taper  against  the  brass,  while  on  the  wrist- 
pin  end  the  taper  is  against  the  rod. 

The  connecting-rod  shown  in  Fig.  11  is  of  the  ma- 
rine type.  The  box  part  as  well  as  the  strap  is  secure- 
ly bolted  to  the  connecting-rod  end,  the  box  being  fitted 
into  the  strap  and  is  adjusted  by  means  of  a  wedge 
and  bolt,  giving  a  quick  and  positive  adjustment.  The 
other  end  of  the  rod  shows  the  brasses  to  be  adjusted 
by  means  of  a  taper  wedge,  passing  through  the  rod 
sidewise. 

In  Fig.  12  is  shown  a  type  of  connecting-rod  which 
might  be  called  standard,  wherein  the  adjusting 
wedges  of  the  boxes  are  placed,  one  inside  and  one 
outside  of  the  pin,  in  order,  as  has  already  b^en  stated, 


FIG.    U.     SIDE   ADJUSTMENT   OF   BRASSES. 


especially  so  at  the  crosshead  end.  The  wedges  are  so 
constructed  that  they  rest  on  the  boxes  the  full  width 
and  depth  and  are  operated  by  means  of  a  screw  bolt 
which  allows  of  a  very  fine  adjustment.  A  small  set 
screw  underneath  the  rod  is  added  as  a  safety  check. 
In  this  type  of  rod  the  design  is  such,  that  the  taking 
up.  for  adjustment  will  leave  the  distance  from  center 
to  center  of  the  pins  constant. 

The  connecting-rod  shown  in  Fig.  15  is  worthy  of 
attention  as  an  improved  means  for  taking  up  lost  mo- 
tion has  been  adopted.    It  has  been  found  that  by  filing 


JTTl 


FIG.    13. 


FIG.    13.     SOLID-END    ROD    WITH    TWO    BOLT    ADJUSTMENT. 


A    FORM    OF    BRASSES    WHICH    ALWAYS    REMAINS 
THE   SAME. 


to  equalize  the  wear  of  the  boxes  and  prevent  the 
lengthening  of  the  connecting-rod,  as  would  be  the 
case  if  both  wedges  for  adjustment  were  placed  inside. 
It  will  be  noticed  that  the  adjusting  key  passes  entire- 
ly through  the  rod  and  is  held  in  place  by  means  of  the 
nut. 

Another  type  similar  to  this  is  shown  in  Fig.  13, 
with  the  exception  that  in  this  instance  the  adjustment 
is  made  by  means  of  two  bolts  in  which  one  adjusts 


away  a  certain  amount  of  the  top  and  bottom  of  the 
ordinary  brasses  that  better  lubrication  has  been  ob- 
tained and  that  wider  space  can  be  left  between  the 
brasses  to  allow  for  keying  up  without  again  having 
to  file  them  at  this  point.  In  the  rod  shown  in  Fig.  15 
even  after  considerable  wear,  the  form  is  still  the  same 
as  that  shown  in  the  illustration,  and  without  the  ne- 
cessity of  filing  the  brasses  at  all.  This  adjustment  is 
made  by  means  of  the  tapered  wedge  as  shown. 
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Fig.  i6  shows  a  connecting-rod  which  is  made  solid, 
the  ends  being  afterwards  drilled  and  slotted  out  to 
receive  the  boxes.  In  this  type  of  rod  the  wristpin  box 
is  adjusted  with  an  improved  wedge  adjustment  as 
shown  at  IV,  IV,  while  Live  crankpin  boxes  arc  ad- 
justed by  the  ordinary  type  of  wedge-block  and  bolt. 

There  are  numerous  other  types  and  designs  of 
brasses,   but  an  examination   of  all   of   them   shows 


• 


FIC.    111.     .\N    IMPROVED    WKISTl'lN    ADJi;STMENT. 


that  the  principle  of  construction  and  operation  is  prac- 
tically the  same  as  those  already  given. 

It  will  he  seen  that  in  the  majority  of  types  herein 
illustrated,  the  keying  up  of  the  brasses  does  not 
change  the  clearance  of  the  piston  in  the  cylinder, 
therefore,  the  length  of  the  rod  is  not  changed  as  is 
the  case  with  some  types  of  connecting-rod. 

M.  T.  Picands. 


Observation. 


E 


Editor  of  the  Engineers'  Review ; 

I  work  at  night  and  when  I  got  home  in  the  morn- 
ing after  a  hard  night's  sleeping  in  a  chair,  tlie  lady 
of  the  house  said,  "Jack,  take  the  baby  out  for  a  while, 
so  I  can  do  my  work."  My  remarks  about  there  being 
no  rest  in  this  house  received  no  attention  and  the  kid 
with  his  newly  washed  face  and  wet  bangs  was  thrust 
into  my  arms.  I  tried  to  kill  two  birds  with  one  stone 
and  proposed  to  the  baby  that  we  go  down  to  Baker's 
Chocolate  Mills  to  .see  the  "wheels  go  round." 

We  spied  the  engineer  of  the  Webb  mill  standing  in 
the  doorway  of  the  engine  room  and  went  over  and 
scraped  up  an  acquaintance  with  him.  After  we 
told  each  other  of  the  good  and  bad  qualities  of  other 
engineers  with  whom  we  are  mutually  acquainted,  I 
sprang  that  ancient  joke  about  tlie  builders  of  the  Put- 
nam engines  putting  enough  iron  in  the  frame  of  their 
engines  to  make  an  extra  flywheel  or  two. 

Tiiat  started  him  talking  about  the  pair  of  old  Put- 
nams  that  he  is  running.  He  gave  it  as  his  honest 
opinion  that  they  are  as  well  built  and  as  economical 
in  the  use  of  steam  as  any  later  type  of  engine  of  the 
same  size  working  under  equal  conditions.  In  proof 
of  his  assertion  he  brought  out  a  bunch  of  indicator 
cards.  They  were  held  together  at  one  end  with  a 
large  safety  pin  which  was  passed  through  them  at 
right  angles  to  the  paper.  This  was  a  new  one  on 
me  and  1  consider  it  a  very  convenient  way  of  holding 
indicator  cards  for  it  is  a  vast  improvement  over  the 
ordinary  way  of  keeping  them  loose  in  a  box  or 
drawer. 

There  were  about  75  cards  in  tlie  lot  which  had  been 
taken  at  monthly  intervals  during  the  six  years  that 
he  had  been  operating  the  plant.  They  told  quite  an 
interesting  story.  One  could  see  by  them  how  the  load 
varied  at  different  seasons  of  the  year,  and  how  the  cyl- 


inders were  gradually  wearing  with  the  conseqn 
leakage  of  steam  from  one  side  of  the  piston  to 
other.  The  difference  in  two  cards  taken  a  month  ap»n' 
could  not  be  noticed,  but  comparing  cards  taken  a  yas 
apart  showed  that  the  later  one  had  all  the  earmarks  01 
a  leaky  piston  ;  namely,  the  expasion  line  did  not  hold 
up  as  it  should,  the  back  pressure  was  higher  and  iht 
compression  less  than  it  should  have  been.  The  first 
card  taken  after  the  cylinder  was  bored  showed  the 
improvement  tliat  a  tight  piston  made.  But  the  kenid 
of  this  story  comes  in  the  changes  that  were  made  and 
the  variations  that  took  place  in  the  steam  distribution 

The  first  card  taken  after  he  took  charge  of  the 
plant  showed  wiiat  kind  of  a  job  an  engineer  will  Ai 
when  he  has  to  set  the  valves  of  his  eng;ine  by  I'^tk! 
and  he  cannot  get  an  indicator  to  correct  the  :. 
errors  which  are  sure  to  be  present.  In  this  case  i  ■ 
head  end  setting  was  perfect,  but  the  crank  end  'ji'' 
not  have  lead  enough  and  the  crank  end  exhaust  valve 
did  not  open  until  the  crank  had  passed  the  center. 
There  was  also  a  very  small  amount  of  compression 
on  this  end.  .As  the  engine  always  received  the  best 
care  and  was  always  kept  well  oiled  and  keyed  up,  th« 
lack  of  compression  on  the  crank  end  could  not  be 
noticed  when  running  noncondensing,  but  with  the 
condenser  on,  there  was  always  a  slight  thump,  its 
cause  not  being  suspected. 

The  next  card  taken  after  the  valve  setting  had  1 
corrected  was  a  model  card  from  a   Putnam  en. 
After  this  for  three  years  the  cards   were  all 
with  the  exception  of  those  taken    while    the  yi- 
was  leaking,  as  already  mentioned. 

For  quite  a  while  after  the  cylinder  was  bored  >  i: 
the  cards  •were  alike  with  the  exception  of  the  ^t.j- 
line  which  naturally  varied  with  the  load.  The!.  ';- 
came  across  one  and  asked  me  what  I  should  say  vvis 
the  trouble  with  the  engine.  I  looked  the  card  over 
and  saw  that  the  head  end  was  all  right,  but  the  t  "  ' 
end  had  too  much  compression.  I  replied  that  it  1^ 
to  me  as  if  some  of  the  mechanism  of  the  crank  end  e.x- 
haust  valve  had  moved  and  caused  the  valve  to  close 
too  soon,  thus  giving  too  much  compression  on  that 
end. 

He  said,  "That  is  just  what  our  master  mechanic 
said  when  I  showed  him  the  card  and  he  recommendo' 
that  the  adjustment  of  the  exhaust  valve  be  chan^^ei 
so  it  would  close  a  little  later.  I  was  about  to  d' 
when  I  noticed  that  everything  trammed  up  all  rrS".: 
This  rather  pleased  me  and  I  looked  at  the  card  again. 
By  careful  observation  I  found  a  good  deal  wrong 
with  it.  Following  the  card  from  the  beginning,  I 
noticed  that  the  lead  on  the  crank  end  was  correct  ami 
the  pressure  remained  constant  up  to  the  point  of 
cutoff,  then  the  expansion  line  did  not  drop  as  fin 
as  it  did  on  the  head  end  and  consequently  the  pres- 
sure on  the  crank  end  was  higher  when  the  exhaust 
valve  opened  to  the  condenser.  The  back  pressure  line 
of  the  crank  end  just  cleared  the  back  pressure  line 
of  the  head  end.  .A.Ithough  the  back  pressure  of  the 
crank  end  was  only  a  fraction  of  a  pound  higher  than 
the  other  end,  it  remained  higher  throughout  the 
whole  length  of  the  stroke.  This  was  good  proof  that 
there  was  a  constant  addition  of  steam  to  the  crank 
end  of  the  cylinder  while  the  exhaust  valve  w^as  open 
and  the  expansion  line  remaining  high  was  additional 
proof  that  it  was  a  live  steam  leak  instead  of  a  leaky 
piston ;  for  a  leaky  piston  would  have  nearly  the  op- 
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posite  effect,  that  is  a  quick  drop  of  the  expansion 
and  a  reduced  compression  line.  But  the  back  pressure 
would  be  higher  as  in  this  case.  As  the  engine  had  run 
20  years  it  was  rather  late  for  dirt  to  get  under  the 
steam  valve  and  hold  it  open  and  it  was  not  natural 
to  suppose  that  one  valve  would  show  much  more  wear 
than  the  other  in  the  course  of  a  month." 

A  little  more  hard  thinking  put  him  right.  The 
Putman  engine  has  separate  valves  for  steam  and 
exhaust  but  only  one  port  for  each  end.  The  steam 
chest  is  bolted  onto  the  cylinder  and  the  joint  between 
them  is  made  steam  tight  with  a  gasket.  He  came  to  the 
conclusion  that  a  small  part  of  this  gasket  must  have 
blown  out  between  the  cylinder  and  the  partition  be- 
tween the  steam  and  exhaust  valves.  This  leak  would 
then  act  as  a  small  bypass  around  the  steam  valve  and 
thus  the  crank  end  of  the  cylinder  was  getting  5team 
from  the  boiler  at  both  strokes.  He  disconnected  the 
valve  gear  of  the  crank  end  and  took  off  the  steam  chest 
and  found  the  gasket  blown  out  as  he  suspected. 
After  putting  in  a  new  gasket  the  engine  was  again 
started  up,  and  the  valve  adjustment  was  found  to  be 
perfect. 

How  many  engineers  would  have  found  out  what 
was  the  matter  with  this  engine  ?  Would  not  the  most 
of  them  do  as  the  chief  and  I  suggested,  that  is,  close 
the  exhaust  valve  a  little  later  to  cut  down  the  com- 
pression and  let  it  go  at  that?  Does  not  the  above  in- 
cident prove  that  the  use  of  your  head  in  an  engine 
room  is  a  great  help  ?  In  the  above  incident  there  were 
no  external  evidences  of  internal  disarrangement,  but 
our  friend  had  trained  himself  to  observe  and  to  think 
clearly  from  his  observations.  John  H.  Ryan. 


Unexpected  Breakdowns. 

Editor  of  the  Engineers'  Review :  , 

Two  peculiar  breakdowns  have  recently  come  to  my 
attention  which  I  think  will  prove  of  interest  to  the 
readers  of  the  Review. 


FIG.  1.     DRIP  FROM  THE  EXHAUST  PIPE. 

In  the  first  instance  the  engine  set  beside  the  boilers 
with  the  heater  located  in  one  corner  of  the  engine 
room  next  to  the  back  wall.  As  shown  in 
the  illustration,  Fig.  I,  the  exhaust  pipe  from 
the  engine  cylinder  which  was  of  the  overhang  type, 
formed  a  pocket  between  the  cylinder  and  the  heater. 
In  order  to  drain  this  pipe,  the  drip  pipe  P  was  tapped 
in  and  run  underground  to  the  bank  of  a  river  from 


which  the  boiler  feed  supply  was  obtained.  Frequently, 
due  to  excessive  rains,  the  water  level  of  the  river 
would  raise  a  foot  or  more  in  height,  and  occasion- 
ally to  such  a  height  that  the  drip  pipe  P  would  be 
submerged. 

It  was  during  one  of  these  periods  of  high  water 
that  the  accident  occurred.  The  engineer  had  started 
up  his  engine  with  hardly  any  load  on  to  speak  of  and 


FIG.   2.     LOCATION   OF  THE   EXHAUST   PIPE. 

as  has  been  assumed  by  all  who  investigated  the  af- 
fair, it  is  probable  that  the  water  was  pumped  in  from 
the  river  through  the  pipe  P  to  the  cylinder  of  the 
engine.  This  was  brought  about  because  when  the 
engine  had  practically  no  load,  the  steam  would  ex- 
pand to  a  pressure  much  below  the  atmosphere,  which 
would  create  a  partial  vacuum  in  the  cylinder  when 
the  exhaust  valve  opened.  This  repeated  enough  times 
soon  drew  in  enough  water  to  cause  a  first  class  wreck 
of  the  cylinder  head,  piston  and  a  bent  piston-rod.  It 
is  needless  to  say  that  the  drain  was  immediately 
changed  and  high  water  does  not  bother  that  plant  any 
more. 

The  other  instance  is  where  a  four-valve  engine  was 
employed  in  street  car  service.  As  there  were  two 
engines,  only  one  was  used  in  connection  with  the 
heater,  although  both  could  be  connected  if  desired, 
consequently  the  exhaust  from  one  engine  was  pass- 
ing through  the  heater  while  the  other  passed  directly 
to  the  atmosphere. 

In  this  second  instance  the  exhaust  pipe  ran  under- 
ground to  the  bank  of  a  river  which  was 
affected  by  the  rise  and  fall  of  the  salt  water  tide. 
On  rare  occasions  when  the  wind  was  in  the  right  di- 
rection and  blowing  a  gale  the  tide  would  back  up  to 
such  an  extent  as  to  raise  the  water  considerably  above 
its  normal  level. 

In  this  instance  things  were  moving  along  as  usual 
with  no  apparent  presence  of  any  agent  which  might 
cause  a  disaster,  when  suddenly  the  cylinder  head  was 
knocked  out,  the  crosshead  broke  and  the  piston 
sprung.  Apparently  the  same  cause  as  in  the  first  in- 
stance was  responsible  for  the  trouble. 

The  load  on  street  railway  service  being  fluctuating, 
the  engine  was  suddenly  relieved  of  its  load  through 
the  larger  number  of  cars  being  stopped  at  once,  when 
the  steam  expanded  down  below  atmospheric  pres- 
sure and  a  partial  vacuum  formed  in  the  cylinder. 
Anyway  the  water  was  drawn  up  into  the  cylinder 
with  disastrous  results.  These  two  instances  go  to 
show  that  it  is  a  safe  thing  to  have  all  engine  drips 
and  exhaust  pipes  exposed  to  the  air  several  feet  above 
any  possible  water  level.  C.  H.  Nove. 
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Leaky  Oil  Cans. 

Editor  of  the  Engineers'  Review : 

Tlie  innocent  leaky  little  oil  can  of  the  shop,  the  mill 
and  the  engine  room,  has  been  the  direct  or  the  in- 
direct cause  of  fires  in  very  many  cases.  Sometimes 
the  fire  arising  from  the  leaky  oil  can  does  not  develop 
for  some  years.  In  one  case  of  a  mill  fire,  the  oil  can 
had  dripped  oil  for  months.  Finally  the  can  was 
renewed,  but  the  oil  drippings  remained  and  the  clus- 
ter of  dust,  wastage,  etc.,  in  an  obscure  corner  eventu- 
ally heated,  with  the  result  that  almost  a  year  after, 


seen  wound,  as  shown,  with  string  in  hope  of  pariiy 
checking  the  leakage.  It  is  a  poor  plan  as  oil  is  sure 
to  leak  through. 

One  of  the  most  absurd  displays  of  "put  off  until 
tomorrow,"  is  shown  in  Fig.  4.  The  workmen  in  their 
attempts  to  stop  the  squeaking  of  a  troublesome  jour- 
nal, adopted  the  plan  of  adjusting  an  oil  can  upside 
down  in  the  oil  hole,  so  that  the  oil  self-fed  to  the  bear- 
ing through  the  nozzle.  The  oil  had  flooded  tlie  bear- 
ing, the  shaft  and  the  flooring  and  parts  below.  The 
can  had  to  be  renewed  every  morning.     This  method 


FIG.  1. 


OIL  C.\N   HUNG  ON   A 
STICK.. 


FIG.   «.     CAN    AND    WASTE. 


FIG.    0.     CRACKED    Oil.    CAN.  FIG.   6. 


SHAFT   WOUND   WITH 
HEMP    ROPE. 


spontaneous  combustion  caused  a  fire  that  did  con- 
siderable damage. 

In  another  workshop  it  was  the  practice  for  the  oiler 
to  hang  his  oil  can  and  stick  up  on  a  hook  on  the  wall 
as  represented  in  Fig.  i.  The  oil  can  A,  was  secured 
to  a  stick  for  convenience  in  oiling  the  overhead  shaft 
journals.  Rather  dian  remove  and  replace  the  oil 
can  each  time,  the  oiler  would  hang  it  up,  as  shown,  in 
a  vertical  position,  so  that  the  nozzle  B  dripped  oil  until 
the  oil  supply  became  exhausted,  causing  the  wood- 
work of  the  floor  to  become  oil  soaked.  One  day  a 
lighted  pipe  was  left  in  a  pair  of  overalls  on  the  floor. 


CRACKED  SPOCT.  FIG.  i. 


A  CRUDE  OILING   DE- 
VICE. 


which  caught  fire  and' the  flame  spreading  to  the  floor 
and  the  oil-.soakcd  timber  made  a  blaze  that  was  ex- 
tinguished with  difficulty. 

Fig.  2,  is  a  dangerous  plan  which  consists  of  nailing 
a  common  wood  box  to  the  wall,  and  keeping  the  oil 
can  therein,  with  the  usual  quantity  of  cotton  waste 
for  wiping  purposes,  as  at  D.  Frequently  we  learn  of 
fires  starting  from  heated  waste.  Sometimes  these 
boxes  are  abandoned  and  the  workmen  forget  to  re- 
move the  waste  and  a  fire  from  spontaneous  combus- 
tion is  the  result. 

.\  leaky  oil  can  as  shown  in  Fig.  3,  will  be  recog- 
nized by  many.  Oil  cans,  after  they  are  split  as  at  £, 
ought  to  be  repaired  or  discarded.    But  they  are  often 


was  carried  out  although  the  binding  and  disorderri 
parts  heated  to  the  extent  that  the  dripping  oil  wouJd 
burn  the  hand.  The  bearing  was  finally  taken  apan. 
trued,  cleaned  and  the  parts  correctly  reset,  doing  awa\ 
with  the  binding,  after  which  the  usual  supply  of  lubri- 
cant answered  all  purposes. 

The  cracked  oil  can  shown  in  Fig.  5,  can  be  located 
in  actual  service  in  mills  and  shops  every  now  and  then. 
The  crack  was  not  expanded  sufficiently  to  cause  the 
Bil  to  escape  in  any  large  quantities,  but  permitted  the 
oil  to  slowly  onze  forth. 

In  a  flour  mill  the  machinist  had  wound  a  shaft  near 
a  box  bearing  with  hemp  rope  as  at  /,  Fig.  6,  and 
this  rope  he  kept  saturated  with  oil.  The  idea  was  to 
convey  oil  unifoniily  to  the  bearing.  But  the  machin- 
ist forgot  about  friction  and  heat  generation.  This 
rope  was  already  charred  due  to  frictional  heat. 

Traveler. 


Driving  Up  Bags. 


Editor  of  the  Engineers'  Review : 

The  question  of  driving  back  bulged  sheets  on  b>-iii- 
ers  is  a  matter  which  has  been  rarely  discussed  in  the 
mechanical  journals,  says  Mr.  Lyman  in  a  recent  is- 
sue of  the  Review,  and  Mr.  Lyman  would  like  to  have 
the  discussion  opened.  Bulges  are  the  result  of  over- 
heating of  the  metal  resulting  from  deposit,  etc.  col- 
lecting on  the  inner  surface,  thereby  preventing  water 
from  coming  in  contact  with  the  plate.  Being  direct- 
ly subject  to  the  impini^ment  of  the  hot  gases,  arnJ 
with  the  steam  pressure  tending  outward,  the  plate 
which  has  become  granular,  bulges. 

I  have  inspected  boilers  in  about  21  states  during 
the  last  eight  years,  and  it  has  been  my  lot  to  pass 
judgment  on  hundreds  of  boilers  affected  with  bulseil 
sheets  and  the  advocacy  of  "driving  back"  depended 
entirely  upon  the  circumstances  under  which  the  boil- 
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ers  are  to  be  operated.  Boiler  inspectors  as  a  rule,  are 
adverse  to  this  form  of  repairs,  and  only  advocate  so 
doing  as  a  temporary  means,  and  when  resorted  to,  it 
requires  the  services  of  skilled  workmen.  If  performed 
otherwise,  it  is  ten  to  one  the  operation  will  prove  a 
failure. 

The  method  usually  employed  in  forcing  back  a 
bulge  is  to  first  procure  an  improvised  furnace  the  ex- 
act size  of  the  bulge  or  bag.  This  furnace  can  be  made 
of  a  piece  of  old  sheet  iron,  and  made  so  as  to  conform 
to  the  circle  of  the  boiler,  leaving  an  opening  on  one 
side  for  supplying  fuel  and  draft,  after  which  a  ped- 
estal of  some  sort  may  be  erected  for  the  purpose  of 
keeping  the  furnace  up  tight  under  the  bulged  plate. 
This  pedestal  should  not  be  built  too  rigid,  because 
when  the  proper  heat  is  attained,  the  furnace  and 
pedestal  both  must  be  thrown  quickly  to  one  side,  in 
order  to  strike  the  iron  while  it  is  hot. 

After  the  workman  is  assured  that  he  has  his  furnace 
in  good  workinsf  order,  his  next  thought  must  be  to 
provide  a  suitable  kind  of  fuel.  Wood  coke  has  given 
the  best  results,  although  dry  pine  wood  has  given 
good  satisfaction.  The  furnace  is  filled  with  the  fuel 
decided  on.  If  the  plant  is  fortunate  enough  to  be 
provided  with  an  air  compressor,  an  air  attachment 
can  be  made  and  connected  to  the  furnace  by  means  of 
a  hose,  but  in  the  absence  of  air,  an  ordinary  bellows 
may  be  used  with  equally  good  results,  although  the 
hea^  in  the  latter  case  will  not  be  so  rapid.  When  this 
improvised  furnace  is  in  successful  operation,  and  the 
bulged  plate  becomes  red  hot  some  coke  or  wood 
should  be  placed  on  the  inside  of  the  bulge,  as  this  not 
only  intensifies  the  heat,  but  also  tends  to  give  consid- 
erable lift  to  the  injured  plate,  thereby  aiding  the 
drawing  back  process. 

When  the  plate  has  attained  a  white  heat  the  fur- 
nace should  be  quickly  removed  and  an  8-pound  sledge 
in  the  hands  of  a  skilled  workman  used  in  driving  back 
a  bag  of  ordinary  dimensions  with  one  heat.  All  bulges 
should  be  driven  back  with  the  aid  of  a  flat  piece  of 
iron,  as  striking  on  the  hot  plate  with  the  sledge 
invariably  makes  undesirable  dents,  and  likewise  makes 
a  poor  looking  job  when  completed.  The  bulge  should 
also  be  put  back  so  that  the  inner  surface  will  be 
slightly  convex  in  form,  as  this  tends  to  strengthen  the 
defect,  as  well  as  averting  the  danger  of  mud  pockets. 

Bulges  driven  back  in  this  manner,  have  within  my 
experience  been  known  to  last  without  evidence  of  fail- 
ure the  natural  life  of  the  boiler,  but  as  previously 
stated,  there  is  nothing  reliable  about  the  procedure, 
and  I  would  not  under  any  circumstances  advise  draw- 
ing back  bulges  of  large  proportions. 

It  has  been  found  to  be  both  practical  as  well  as  eco- 
nomical, to  say  nothing  of  mechanical,  to  substitute  a 
new  sheet,  as  patches  are  too  undesirable,  especially 
where  the  patches  come  directly  over  the  fire. 

As  a  means  of  preventing  bulged  sheets  I  advocate 
low  grate  bars,  low  bridgewalls,  clean  combustion 
chambers,  and  last,  but  not  least,  clean  boilers. 

It  is  the  duty  of  the  inspector  to  report  the  condition 
of  things  exactly  as  he  finds  them,  and  I  can  assure 
the  reader  that  there  is  nothing  that  he  hates  to  do 
more  than  haver  to  report  needless  and  careless  defects 
of  the  steam  boiler  and  its  immediate  attachments. 

Inspector. 


Temporary  Crankpin  Repairs. 

Editor  of  the  Engineers'  Review : 

A  number  of  years  ago  the  writer  made  numerous 
visits  to  an  electric  lighting  plant  in  a  city  of  about 
5,000  inhabitants.  The  electric  lighting  company  had 
a  contract  with  the  city  for  street  lighting,  and  the 
city  being  a  growing  town  kept  adding  more  lights 
until  the  dynamos  and  engines  were  carrying  all 
they  could  stand.  The  light  company  operated  two 
large  saw  mills  and  a  large  planing  mill,  consequently 
the  fuel  consumed  under  the  boilers  at  the  lighting 
station,  did  not  cost  them  anything  while  the  planing 
mill  was  running  as  a  large  exhaust  fan  blew  the 
shavings  direct  to  the  fuel  room  at  the  lighting  sta- 
tion and  at  the  same  time  direct  to  the  boilers  through 
automatic  feeders.  When  the  planing  mill  was  not 
running,  which  was  a  rare  thing,  they  hauled  slabs 
from  the  saw  mill  for  fuel,  however  this  was  not  a 
very  heavy  expense.  Under  these  conditions  the  light 
company  was  a  complete  success,  paying  large  div- 
idends. 

Owing  to  the  success  thus  attained  <Jie  stockholders 


F.  ■ 


MANNER  IN   WHICH  THE  CRANK  WAS  REPAIRED. 


were  desirous  of  having  their  dollars  earn  still  more, 
and  as  the  building  was  larger  than  necessary  for 
what  it  contained  they  concluded  they  had  ample 
space  for  extra  dynamos  to  be  used  for  commercial 
lighting.  Consequently  they  started  out  to  get  sub- 
scribers with  this  end  in  view.  They  had  a  good  man 
in  charge  of  this  work,  who  was  very  successful. 

Under  the  flattering  success  thus  attained  a  new 
dynamo  and  engine  were  contracted  for  and  installed 
in  due  time,  and  the  new  enterprise  started  off  very 
smoothly.  The  subscribers  were  pleased  with  the 
lights  and  a  number  of  the  head  men  of  the  city  con- 
cluded they  would  embark  into  a  private  park  plan 
as  the  opportunity  was  now  open  for  an  enterprise  of 
this  character.  The  plan  was  to  have  a  very  large  hall 
for  public  balls  and  other  amusements  and  also  a  large 
opera  house,  with  well  laid  out  grounds.  The  park 
was  to  be  laid  off  with  several  walks  each  lined  on 
both  sides  with  electric  Japanese  lanterns,  and  so  the 
park  company  entered  into  a  contract  with  the  electric 
lighting  company  to  furnish  about  3,000,  i6-candle 
power  lights. 

This  put  more  of  a  load  on  the  engine  and  dynamo 
than  they  had  anticipated.  But  by  being  careful  they 
concluded  they  would  try  and  carry  the  extra  load 
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until  a  certain  time  when  they  intended  building  a 
new  power  station  and  installing  heavier  and  more 
powerful  machinery.  However,  these  plans  did  not 
mature  as  intended.  The  engineer  noticed  one  day  that 
the  pin  in  the  crank  of  the  self-contained  engine  was 
getting  loose,  and  ordered  a  new  crank  to  be  ship- 
ped as  soon  as  possible,  but  the  damaged  part  kept 
getting  worse  and  had  to  be  stopped.  Now  as  most  of 
their  patrons  had  done  away  with  other  means  of  light- 
ing it  became  a  serious  proposition  for  the  light  com- 
pany. Still  the  engineer  was  not  discouraged  as  he 
thought  he  could  repair  the  crank  so  they  could  nm 
with  part  load  and  thus  not  be  without  light  entirely. 

The  company  concluded  if  the  engineer  was  cap- 
able of  getting  the  machinery  going  for  the  time 
being  it  would  be  well  worth  the  time  and  expense  try- 
ing the  experiment ;  so  he  went  to  work  removing  the 
crankshaft  and  taking  it  to  a  machine  shop  had  a 
3J'2-inch  bolt  put  through  the  pin  with  heavy  nuts  on 
each  side  of  the  crank,  as  there  was  room  for  the  nuts 
to  pass  the  engine  bed  casting.  After  the  sliaft  was 
repaired  it  was  loaded  on  to  the  dray  and  hauled  to  the 
station,  replaced  and  started  up.  and  gave  no  trouble 
whatever.  In  due  time  the  new  crank  arrived  and  was 
installed. 

By  referring  to  the  illustration.  B  shows  where  the 
pin  was  broken,  and  C  shows  where  the  bolt  was  put 
through  with  nuts  DD,  on  each  end. 

During  the  summer  of  1904,  while  on  my  way  to  the 
plant  of  an  electric  light  company  where  1  had  some 
business  with  the  engineer,  I  stopped  at  a  machine 
shop  and  in  the  course  of  conversation  stated  I  was 
bound  for  the  electric  light  plant.  They  smiled  and 
stated  I  had  better  side  track  myself  as  they  were  in 
a  peck  of  trouble,  and  visitors  were  out  of  order,  owing 
to  a  loo.se  pin  in  the  crank,  which  was  of  the  center 
crank  style  with  a  pulley  on  each  side  of  said  crank. 
The  shaft  was  8  inches  in  diameter  and  I  think  the  pin 
was  the  same  size. 

Upon  entering  the  place  I  found  them  in  the  act  of 
taking  the  machine  apart  to  repair  it.  I  related  to  the 
engineer  how  1  had  seen  a  pin  repaired  which  was 
used  until  a  new  shaft  arrived  from  the  factory, 
and  they  at  once  concluded  to  try  the  same  plan  them- 
selves;  so  they  stripped  tlic  shaft  with  the  exception  of 
tlie  counter  balance  disks,  .\fter  taking  it  out  they 
concluded  to  take  the  counter  balances  off  which  were 
machined  to  fit  tlie  crank  and  held  in  place  by  keys 
which  were  a  part  of  the  crank.  The  counter  balances 
had  a  keyway  cut  in  them  to  correspond  with  the  key 
and  were  then  slipped  on  the  crank  on  each  side  of  the 
pin  and  bolted  securcl\'  in  place.  By  referring  to  the 
dotted  lines,  £  shows  the  counter  balances  in  place. 
This  made  it  almo.st  as  strong  as  though  the  counter 
balance  and  the  shaft  were  a  solid  forging.  To  make 
the  shaft  and  crank  lighter  to  aid  handling  they  con- 
cluded to  remove  the  counter  balances  as  they  were 
very  heavy.  One  of  them  came  off  quite  readily,  but 
the  other  could  not  be  removed  easily.  After  consider- 
able forcing,  however,  the  counter  balance  was  re- 
moved. 

Much  to  the  astonishment  of  all,  the  crank  parted 
at  A.  as  soon  as  tlie  counter  balance  was  removed 
from  the  shaft.  Instead  of  the  pin  being  loose  or 
fractured   as   the  engineer  supposed,   the  crank   was 


broken,   and   was  held  in  place  by  the   counter 
ance. 

After  putting  in  the  new  crank  it  did  not  run 
long  before  the  straps  which  held  the  brasses  on 
crankpin  gave  away  and  knocked  the  cylinder  h( 
out  of  the  head  end  of  the  high  and  low  pressure 
inders. 

The  fact  of  the  matter  is  they  were  trying  t 
with  one  engine  what  would  have  been  a  fair  load 
two.     The  manager  had   the  pennies   so    close   to 
eyes  that  he  could  not  see  the  dollars  just  beyond. 

The  bookkeeper  recently  informed  me  they  had 
out  enough  for  repairs  and  labor  to  buy  a  new  en 
just  like  the  old  one  and  then  have  enough  left  to  ; 
nish  a  good  oyster  supper  for  the  whole   crew. 

W.  H. 


Oil  Separator. 

Kilitor  of  the  Enginers'  Review: 

The  following  is  a  description  of  a  simple  oil 
arator  which  gave  satisfaction  in  removing  oil  fi 
a  heating  system.     It   was  placed  between   the 
and  the  return  tank  and  was  made  as  follows :    A 


OIL  SEPARATOR. 


24  .X  1 8-inch  ash  can  was  secured  and  three  i  x  [^-1 
angle  irons  were  riveted  on  the  inside  5  inches  fr<j 
the  bottom.  Next  the  end  of  a  iJ4-'nch  valve  m 
pinned  and  soldered  on  the  inside  I  inch  from  the  b( 
torn,  and  another  4  inches  from  the  top  of  the  can  ^ 
the  outside.  Then  a  2-inch  flange  was  fastened  on  | 
outside  ijj  inches  from  the  top  for  a  vent  and  to  | 
lieve  any  pressure  that  came.  i 

Four  rings  of  14 -inch  wire  were  made  by  brazing 
ends.     On  these   !4-inch  mesh  wire  screen  was  £ 
tened  by  winding  the  end  on  the  ring.    Next  live  str 
of  J^xJ^-inch  flat  wire  on  which  burlap  had  been  { 
tened  were  formed  and  pressed  tight  against  the 
to  prevent  oil  passing  down.    Two  fs-inch  bolts 
made  having  hooks  at  one  end  and  fastened  to  the 
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handle,  the  other  to  hold  the  cover  on  with  a  washer 
and  nut  as  shown.  The  cover  is  made  of  i-inch  hard- 
wood with  a  piece  of  galvanized  tin  on  the  bottom  to 
prevent  warping.  The  cover  is  grooved  for  packing  to 
fit  tight  on  the  top  of  the  can  and  is  held  down  by  a 
piece  of  ij^x^-inch  steel  cut  out  on  ends  and  placed 
across  the  top.  The  bolts  connecting  to  the  handles  go 
in  the  ends  and  so  hold  it  in  place. 

Qose  nipples  and  unions  are  used  on  the  connections 
so  that  the  separator  may  be  easily  taken  out.  When 
cleaning,  the  whole  thing  is  taken  to  the  boiler  room 
and  dumped  and  then  replaced  and  filled  as  follows :  A 
screen  is  placed  on  the  lugs,  on  this  a  screen  spring 
with  burkp,  tlicn  5  inches  of  excelsior,  then  another 
screen  and  burlap  to  the  thickness  of  J^-inch,  then  4 
inches  of  excelsior  and  burlap  and  another  screen,  then 
crushed  coke  with  waste  on  top.  When  the  cover  is 
put  on  and  fastened  and  the  unions  made  up  it  is  un- 
necessary to  give  it  any  more  care  for  another  six 
months.  D.  F.  C. 


Single  and  Double  Connected  Lubricators. 

Editor  of  the  Engineers'  Review : 

I  have  noticed  recently  several  communications  re- 
garding lubricators  in  which  the  single  and  double 
connected  pipes  are  mentioned. 

The  principle  upon  which  both  the  single  and  dou- 
ble connected  lubricator  works  is  the  same,  that  is,  the 
oil  is  displaced  by  the  condensed  water,  a  drop  at  a 


FIG.   1. 


SECTIONAL   VIEW   OF   SINGLE   CONNECTED    LUBRI- 
CATOR. 


tjme.  The  water  as  it  enters  the  oil  reservoir  forces 
the  oil  into  the  steam  pipe  where  it  is  carried  on  to  the 
engine. 

Fig.  I  shows  a  sectional  drawing  of  a  single  con- 
nected lubricator.  The  steam  passes  from  the  steam 
pipe  up  through  the  pipe  A,  into  the  condensing  cham- 
ber B,  and  flows  down  into  the  oil  reservoir  C,  where 
it  will  remain  at  the  bottom  because  the  specific  grav- 
ity of  water  is  greater  than  that  of  oil. 


The  pressure  of  water  in  the  reservoir  C,  forcing  the 
oil  into  the  steam  pipe  is  due  to  the  head  of  water  in 
the  condensing  chamber  B,  and  the  connections.  As 
this  head  forces  the  oil  up,  it  flows  through  the  pipe  D 
into  the  bottom  of  the  sight  feed  glass  E.  Here  the 
feed  is  regulated  by  the  needle  valve  F,  when  the  drops 
pass  up  through  the  water  in  the  glass  and  out  through 
the  pipe  G,  to  the  steam  pipe  leading  to  the  engine  or 
pump. 


FIG.  2. 


SECTIONAL  VIEW  OF  DOUBLE  CONNECTED    LUBRI- 
CATOR. 


This  lubricator  is  easily  filled  by  closing  a  valve 
which  is  located  at  H,  and  the  valve  F.  Then  the 
drain  J,  is  open  at  the  bottom  of  the  reservoir  to  allow 
the  water  to  escape,  after  taking  out  the  plug  K.  When 
empty  of  water,  close  the  drain  /,  fill  the  lubricator 
with  oil  and  screw  in  the  filling  plug  K.  The  valve  H 
is  then  opened  and  then  the  needle  valve  F,  enough  to 
regulate  the  drops  as  the  engine  requires. 

With  the  double  connected  lubricator  shown  in  Fig. 
2,  the  only  real  difference  is  that  the  condensing  cham- 
ber is  supplied  by  means  of  a  connection  shown  at  L. 
With  this  lubricator  the  condensed  steam  passes  down 
through  the  pipe  M,  to  the  bottom  of  the  reservoir  and 
replaces  the  oil  which  is  forced  down  through  the  pipe, 
A^  to  the  bottom  of  the  sight  glass  0,  where  the  drop  is 
regulated  in  the  usual  way  by  the  needle  valve  P.  The 
oil  will  of  course  rise  in  the  sight  glass  0,  and  pass  on 
to  the  steam  pipe  through  the  connection  R. 

The  way  to  fill  this  lubricator  is  to  close  a  valve 
which  is  located  at  S,  and  the  needle  valve  P,  and  open 
the  drain  T,  at  the  bottom  of  the  reservoir  and  then 
remove  the  filling  plug  U. 

After  the  reservoir  is  empty  the  drain  is  closed  and 
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the  reservoir  filled  with  oil  and  the  plug  screwed  back 
into  place.  TTien  the  valve  S,  should  be  opened  and 
the  drop  regulated  by  the  needle  valve  P,  to  the 
required  rate  of  feeding.  Sometimes  thick  oil  will 
prevent  these  types  of  lubricators  from  feeding  freely. 
In  case  of  failure  to  give  satisfaction,  it  is  an  almost 
sure  indication  that  there  is  insufficient  water  in  the 
condensing  chamber  and  reservoir  to  cause  the  oil  to 
flow  into  the  pipe  leading  to  the  needle  valve  F  or  P. 

W.  A.  Holcomb. 


A  Homemade  Oiling  System. 

Editor  of  the  Engineers'  Review: 

For  convenience  around  a  steam  plant  there  is  noth- 
ing that  will  fit  the  bill  in  a  more  satisfactory  manner 
than  an  oiling  system  to  supply  oil  to  the  engine  bear- 


FIG.  I. 


OILING  SYSTEM  CONNECTED  TO  GUIDE  AND  CROSS- 
HEAD. 


ings.  My  plant  consists  of  a  500-horsepower  engine, 
but  the  system  can  be  arranged  on  any  engine  regard- 
less of  the  size,  the  only  difference  being  in  the  size 
of  the  supply  tank  and  piping. 


riC.  1'.     PIPE  CONNECTIONS  TO  THE  BEARINGS.  CR.ANK  AND 
ECCENTRIC. 


The  oil  supply  tank  is  placed  about  18  feet  above 
the  floor  and  is  supported  by  two  beams  having  plank- 
ing across  them.  The  tank  will  hold  35  gallons  of  oil, 
and  has  a  drip  in  the  bottom,  to  allow  for  draining, 
etc.    The  main  pipe  is  i  J^-inch,  and  runs  to  the  base- 


ment, where  it  extends  along  until  about  midway  of  the 
engine  frame,  as  shown  in  Fig.  i. 

Close  to  the  engine  room  floor,  a  tee  is  inserted  and 
bushed  down  to  f^-inch  and  J^-inch,  the  J/S-inch  pipe 
running  to  the  crosshead  and  guides,  while  the  ->i-indi 
pipe  runs  to  the  crank,  main  pillow  block  and  eccentric 
A  pipe  is  also  run  from  the  one  supplying  the  main 
pillow  block  across  below  the  floor  so  as  to  supply 
the  outer  pillow  block.  All  of  the  vertical  pipes  are 
reduced  to  J/^-inch  and  are  constructed  of  brass  above 
the  engine  room  floor.  The  pipes  are  run  to  brass 
cocks,  one  end  of  which  is  reduced  to  5^ -inch  and 
fitted  into  the  oil  cups  as  shown  or  attached  so  as  to 
drip  on  the  wiping  device,  as  the  case  may  be. 

The  oil  cups  are  of  the  ordinary  type  soldered  at  the 
filling  hole  and  so  made  suitable  for  use.  The  pipi-: 
for  the  ecentric,  main  pillow  blocks  and  crank,  etc.  u 
shown  in  the  illustration.  Fig.  2. 

The  waste  oil  is  drained  into  an  oil  filter  which  is 
located  in  the  basement,  from  which  it  is  pumped  bade 
into  the  storage  tank  for  use  again. 

W.  S.  Graves. 


An  Automatic  Pump. 

Editor  of  the  Engineers'  Review : 

It  is  not  very  often  that  we  find  a  steam  pump  op- 
erated without  the  aid  of  steam  pressure  in  some  man- 
ner, but  the  following  is  how  a  pump  was  made  to  do 


TH-E   SUBMERGED    PUMP. 

duty  without  the  aid  of  steam,  compressed  air,  or  othi 
power  requiring  the  expenditure  of  money.  The  pumpf 
was  used  to  fill  a  tank  and  arranged  to  work  as  M 
lows:  There  is  scarcely  a  day  when  Lake  Michigan 
does  not  have  waves  at  least  a  foot  high.  With  this 
fact  in  mind  it  was  figured  out  that  if  the  pump  was 
submerged  in  the  lake  and  the  plunger  fitted  with  a 
float  the  action  of  the  waves  would  pump  sufllcicnl 
water  to  the  tank  for  all  requirements. 
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rder  to  carry  this  idea  out,  a  platform 
It  to  fit  around  the  top  of  the  base  of  an  up- 
mp.  The  pump  was  then  set  upon  a  flat  stone 
Dttom  of  the  lake  and  two  lengths  of  ordinary 

rail  placed  on  the  base  as  weights.  On  the 
:  platform  was  laid,  which  in  turn  was  loaded 
iUi  rock  to  hold  the  pump  in  position  against 
>n  of  the  waves.    Chains  were  then  run  from 

to  the  float,  and  of  such  length  as  to  keep  the 
of  the  float  less  than  the  stroke  of  the  pump, 
lie  thing  being  so  situated  that  the  float  was 
ubmerged  when  the  lake  was  perfectly  calm, 
ions  were  then  made  to  the  tank  and  the  pump 
dy  for  operation. 

3  found  diat  the  waves  operated  the  pump  suc- 
'  and  supplied  all  the  water  that  was  required, 
le  waves  were  exceedingly  high,  the  float  was 
se,  entirely  submerged,  but  the  chains  pre- 
it  from  knocking  the  piston  against  the  ends 
/Under.  E.  B. 


Another  Pump  Regulator. 

)f  the  Engineers'  Review : 
:ice  along  the  line  of  a  pump  regulator  which 
n  operation  is  not  only  handy  and  easily  made, 
:s  good  satisfaction.  It  c6nsists  of  a  float  to 
s  attached  a  cord,  passing  up  over  a  pulley 
to  the  top  of  a  tank  and  down  over  another 
to  the  side  beam  of  the  housing,  and  on  down 


lULATING  ARRANGEMENT   FOR  A  TANK  PUMP. 

pump.  The  cord  is  fastened  to  a  rod  at  the 
hrottle,  which  is  secured  in  a  vertical  position 
it  will  move  freely  up  and  down  as  the  weight 
ank  directs. 

le  rod  are  two  stops  which  may  be  adjusted  by 
ews  as  shown.  The  nearer  the  stops  are  to- 
the  more  evenly  the  water  level  will  be  main- 

e  steam  pipe  of  the  pump  a  Crane  throttle  valve 
.ced,  with  a  piece  of  metal  secured  to  the  han- 
nng  a  hole  drilled  in  it  through  which  the  rod 


passed,  the  hole  being  large  enough  so  as  not  to  bind 
the  rod  when  in  the  position  shown,  or  in  a  higher 
position. 

The  operation  is  simple.  The  illustration  shows  the 
throttle  valve  of  the  pump  shut  off  and  the  pump  not 
working.  If,  however,  ttie  water  supply  in  the  tank 
is  lowered,  the  float  drops  and  the  stop  A,  rises  until 
it  hits  the  lever  B,  of  the  throttle  valve,  and  opens  the 
throttle,  when  the  pump  starts.  This  continues  until 
the  tank  is  full  enough  to  raise  the  float  so  as  to  cause 
the  stop  C,  to  strike  the  lever  on  the  other  side  and 
close  the  valve.  This  is  brought  about  by  having  a 
weight  D,  attached  to  the  rod  below  the  stop  A,  heavy 
enough  to  swing  the  lever  shut,  and  no  more.  Of 
course  the  float  in  the  tank  must  be  heavy  enough  to 
operate  the  arrangement.  In  this  way  an  almost  con- 
stant water  level  is  maintained  and  the  annoyance  of 
either  having  the  tank  running  over  or  half  empty  is 
done  away  with.  K.  R.  Burton. 


Bill  B.  Banger  on  Grafting. 

Editor  of  the  Engineers'  Review : 

Somdiow  or  otHer  trouble  never  seems  to  come  sin- 
gle, for  I  no  sooner  square  myself  with  the  boss,  or 
tiie  gang  around  town,  than  something  crops  up  to  up- 
set all  calculations  and  well-meant  resolutions. 

The  letter  by  W.  A.  E.  on  "Grafting  Among  En- 
gineers" and  the  editorial  about  graft,  both  of  which 
were  published  in  the  September  issue  of  the  Review, 
were  read  by  myself  with  a  whole  lot  of  enjoyment  as 
I  thought  over  how  some  of  the  fellows  must  have 
squirmed  under  the  hot  shots  that  were  fired. 

There  is  an  old  saying  that  it's  a  poor  rule  that  won't 
work  two  ways,  and  it  is  true.  I  did  considerable 
figuring  as  to  who  were  the  probable  grafters  around 
town  in  the  engineering  profession.  The  boss  in  the 
office  must  have  read  the  same  articles,  but  he  didn't 
cast  his  eye  around  town,  not  by  a  jug  full.  His  rnind 
was  centered  right  on  Bill  B.  Banger.  His  suspicions 
had  become  aroused,  and  it  was  up  to  me  to  knock 
them  higher  than  a  kite. 

The  first  I  knew  of  it  was  one  morning  when  he 
came  around  and  began  to  hint  round  as  to  the  cost 
of  supplies  and  what  a  chance  there  was  for  a  fellow 
to  make  a  rake-off  if  he  was  built  that  way.  He  asked 
me  if  I  was  getting  as  good  satisfaction  from  the  goods 
I  was  getting  at  the  price  I  was  paying,  as  I  could  by 
using  another  grade  of  goods.  Of  course  I  naturally 
got  right  up  on  my  dignity  and  the  way  I  talked  would 
have  made  anyone  think  that  there  was  no  one  any 
more  honest  in  his  dealings  than  your  uncle  Bill.  I 
shewed  him,  or  tried  to,  that  there  wasn't  the  ghost  of 
a  chance  of  Bill  B.  Banger  working  the  graft  racket  on 
him,  but  all  I  wanted  was  honest  goods  at  an  honest 
price  with  no  bouquets  thrown  in  from  the  salesman. 

After  the  boss  had  gone,  apparently  satisfied  that 
matters  were  all  right,  I  sat  down  and  began  think- 
ing the  thing  over,  summing  up  the  pros  and  cons  this,^ 
that  and  several  other  ways  and  multiplied  a  few  words 
with  myself  about  the  matter  of  graft.  When  I  got 
through  I  just  had  to  admit  to  myself  that  I  had  been 
telling  the  boss  some  of  the  blamedest  lies  that  he  had 
had  strung  out  to  him  for  some  time.  Perhaps  I  am 
a  little  hard  on  myself,  as  what  I  told  him  was  not  with 
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Licensing  Firemen. 

or  of  the  Engineers'  Review : 
would  like  to  know  what  the  objection  is  to  a  fire- 
having  a  license  as  well  as  the  engineer.    What  is 
i  for  one  ought  to  be  good  for  the  other,  for  they 
go  hand  in  hand  and  it  can  be  summed  up  in  one 
i,  jealousy  on  the  part  of  the  engineers.    The  fire- 
with  a  license  is  as  much  under  the  orders  of  the 
neer  as  he  is  without. 

believe  a  man  can  be  a  good  engineer  without 
,ving  how  to  fire.  I  fail  to  see  why  a  machinist 
lot  be  a  good  engineer.  If  I  were  a  chief  engineer 
large  plant,  whether  I  was  a  machinist  or  not,  I 
Id  for  my  benefit  learn  to  fire  by  going  into  the 
00m  to  obtain  practical  experience, 
notice  that  A.  F.  S.,  page  17,  October  Engineers' 
lew,  asks  how  much  oil  should  be  used.  My  an- 
•  is,  no  man  but  the  one  in  the  engine  room  where 
machine  is  can  answer  his  question.  He  should 
ble  to  tell  himself,  as  we  all  have  to  do.  I  advise 
to  use  his  own  judgment.  H.  Armstrong. 


Gear  Grease — ^A  Question. 

or  of  the  Engineers'  Review : 
le  following  is  a  very  good  compound  for  lubri- 
ig  gears:  Use  two  parts  linseed  oil,  four  parts 
w  and  one  part  black  lead.  It  is  better  to  apply 
with  a  brush  when  the  gears  are  in  motion, 
would  like  to  ask  the  readers  of  the  Review  a 
tion.  I  have  charge  of  a  small  plant  in  which  we 
lerly  used  two  14-foot  by  48-inch  boilers,  set  side 
ide.  Both  boilers  were  piped  the  same,  fired  alike 
did  the  same  amount  of  work.  In  washing  out  I 
d  soft  mud  in  one  boiler  and  no  loose  scale,  while 
le  other  I  found  loose  scale,  but  no  soft  mud  to 
k  of.  Each  boiler  was  run  two  weeks  at  a  time 
een  washings.  We  afterwards  installed  another 
;r  by  the  side  of  the  one  in  which  the  loose  scale 
■cted,  and  the  conditions  became  the  same  in  all 
;  boilers.  I  would  like  to  have  someone  tell  me 
t  caused  the  change  after  the  third  boiler  was  put 

Smut  Face. 


Help  for  Helpless. 

or  of  the  Engineers'  Review : 

'e  have  a  12  x  12-inch  high  speed  engine  running 

revolutions  a  minute  which  has  given  us  consider- 

trouble  during  the  past  year.  At  times  it  would 
id  terrifically  and  again  it  would  run  as  quietly 
ould  be  desired.  As  the  symptoms  were  the  same 
:hose  described  by  Helpless  in  a  recent  issue 
aps  the  same  remedy  will  eflFect  a  cure  in  his  case 
1  ours. 

'^e  at  first  supposed  that  the  knocking  was  in  the 
;rnor  and  endeavored  to  stop  the  noise  by  renew- 
the  pins  and  bearings,  as  a  similar  trouble  a  few 
s  previous  had  been   remedied   in  that  manner. 

making  any  improvement  we  turned  our  atten- 

to  the  valve  with  no  better  results, 
bout  a  month  ago  the  packing  rings  on  the  piston 
ng  become  so  worn  that  they  leaked  considerable 
Ti,  we  put  in  a  new  set  and  the  mystery  was 
id. 
le  engine  has  been  a  model  of  good  behavior  every 


minute  since  and  we  have  had  to  take  back  a  good 
many  mean  things  we  had  said  about  the  governor  and 
valves.  Slack  cylinder  rings  are  apt  to  produce  a 
nerve  racking  pound,  which  is  most  likely  to  occur  at 
times  of  light  load.  Opening  the  cylinder  drip  valves 
will  usually  cause  the  knocking  to  stop  and  pumping 
in  oil  and  graphite  will  sometimes  stop  it  for  a  while. 

M.  S.  Howard. 


Lead  on  Steam  Valves. 

Editor  of  the  Engineers'  Review : 

The  controversy  that  has  been  going  on,  over  com- 
pression vs.  noncompression  and  lead  vs.  no  lead  brings 
up  a  subject  which  was  doubtless  discussed  by  en- 
gineers years  before  many  of  us  were  borji.  The  ob- 
ject of  lead  is  to  enable  the  steam  to  act  as  a  cushion 
against  the  piston  before  it  arrives  at  the  end  of  its 
stroke.  This  causes  it  to  reverse  its  motion  without 
shock  and  also  supplies  steam  at  full  pressure  to  the 
piston  the  instant  it  has  passed  the  dead  center.    The 


>= 
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TR.AM.MING    FOR    DIFFERENCE   IN    VALVE    SET   WHEN    HOT 
OR  COLD. 


higher  the  speed  and  the  more  irregular  the  work,  the 
more  lead  should  be  given  an  engine. 

Lead  has  a  disadvantage  in  one  way  because  it  acts 
counter  to  the  motion  of  the  piston.  With  lead,  the 
steam  enters  the  cylinder  before  the  piston  completes 
its  stroke  and,  therefore,  the  engine  has  to  complete 
its  stroke  with-  steam  that  has  lost  its  power  against 
full  boiler  pressure,  which  requires  the  use  and  conse- 
quent loss  of  a  part  of  the  power  which  has  been  ac- 
cumulated in  the  flywheel.  Whether  the  disadvantage 
is  outweighed  by  the  advantage  is  a  matter  which  each 
engineer  must  judge  for  himself,  but  the  fact  remain, 
nevertheless. 

Engineers  make  a  mistake  by  setting  the  valve  of 
the  engine  while  it  is  cold.  If  one  wants  to  see  the 
difference  in  the  action  of  an  engine  valve  when  cold 
and  when  hot,  especially  with  rapid  running  engines, 
I  advise  them  to  test  them  for  lead  by  means  of  a 
tram  as  shown  in  the  illustration  and  a  good  many  will 
be  surprised  at  the  difference  in  the  result.  The  valve 
stem  should  be  marked  when  the  engine  is  cold  and 
on  one  of  the  dead  centers  and  then  note  the  difference 
when  the  engine  is  hot,  having  been  working  all  day. 
The  only  proper  way  in  which  to  adjust  the  valves  of 
an  engine  is  to  do  it  while  the  engine  is  hot,  using  the 
indicator  to  verify  all  that  has  been  done.  The  valves 
may  not  be  exactly  right  when  the  engine  is  cold,  but 
it  is  sure  to  be  when  it  is  running  and  that  is  the  time 
when  accuracy  is  required.  R.  W.  Diefendorf. 
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Babbitting  a  Loose  Pulley. 

Editor  of  the  Engineers'  Review  : 

In  babbitting  a  loose  pulley  which  has  become  worn, 
first  remove  the  old  babbitt.  Then  make  a  base,  to 
which  secure  a  round  piece  of  wood,  standing 
vertically  as  shown  at  A,  in  Fig.  i,  the  base  being 
a  trifle  larger  in  diameter  than  the  pulley.  In  order  to 
get  the  pulley  in  a  position  to  babbitt,  place  it  upon  the 
core  base,  and  after  leveling  across  the  rim  of  the  pul- 
ley move  it  so  that  the  core  B,  stands  exactly  in  the  cen- 
ter of  the  hole  in  the  hub,  as  in  Fig.  2.  A  collar,  the 
same  size  as  the  core,  which  has  previously  been  put 


FIG.    1.     BASE    AND    CORE.     FIG.    2. 


PULLEY    READY 
BABBITTING. 


FOR 


on,  is  brought  up  against  the  bottom  of  the  hub  and 
secured  in  place  by  means  of  the  set  screw,  and  the 
crack  between  it  and  the  hub  filled  in  with  plaster  of 
Paris.  After  plugging  the  oil  hole  with  wood,  pour  the 
babbitt  in  around  the  core  and  allow  it  to  cool.  When 
cool  it  will  be  found  that  the  core  has  been  reduced  in 
size  a  trifle  which  allows  it  to  be  removed  from  the 
pulley  with  ease.  .Ml  that  is  then  necessary  is  to  scrape 
the  babbitt  until  a  good  fit  is  made  to  the  shaft,  when 
the  job  is  completed.  B.  S.  Dreckers. 


A  First  Lesson  With  the  Indicator. 

Editor  of  the  Engineers'  Review : 

It  is  seldom  that  we  read  concerning  a  subject,  but 
that  the  text  brings  up  recollections  of  our  own  experi- 
ences, if  we  have  had  any  along  the  line  of  which  the 
matter  touches.  The  articles  on  indicators  have  re- 
called the  first  experience  I  had  with  that  instrument. 

I  had  been  operating  engines  for  several  years,  but 
had  never  had  any  experience  with  the  indicator,  and 
so  I  started  off  one  day  when  I  had  no  work,  to  the 
plant  of  a  friend  who  understood  the  use  of  the  instru- 
ment. 

His  engine  ran  at  a  speed  of  no  revolutions  a  min- 
ute, which  is  rather  high  for  a  greenhorn  to  begin  op- 
erations on,  but  as  my  friend  was  good  enough  to  get 
out  his  rig  and  connect  things  up,  I  made  up  my-  mind 
that  I  would  do  the  trick  of  connecting  the  hook  on 
the  cord  to  the  pin  in  the  crosshead  if  it  took  all  the 
afternoon. 

The  arrangement  he  had  for  connecting  the  cross- 
head  to  the  hook  on  the  indicator  card  is  shown  in 
Fig.  1.  It  is  a  pin  threaded  at  one  end  and  screwed 
into  a  hole  in  the  center  of  the  crosshead,  being  bent  up 
at  right  angles  on  the  outer  end  as  shown.  This  is  all 
right  for  a  man  who  is  expert  in  gageing  its  motion 
as  the  crosshead  moves  back  and  forth  and  under- 
stands just  when  to  drop  the  hook  over  the  end  of  the 
pin  at  the  right  time,  as  well  as  detaching  the  same. 

After  my  friend  had  successfully  engaged  and  dis- 
engaged the  hook  several  times,  it  was  up  to  me  to  do 
the  same  if  I  could.  With  an  engine  running  50  or 
60  revolutions  a  minute,  the  job  might  have  been  com- 


paratively simple,  but  running  1 10  was  a  different  i 
ter  and  I  never  realized  that  the  crosshead  of  an 
gine  at  that  speed  traveled  so  fast  and  consume 
little  time  in  getting  from  one  end  of  the  guides  u 
other. 

The  first  attempt  was  a  failure  and  the  engine  ( 
first  blood,  as  when  I  made  a  jab  to  engage  the  1 
the  turned  up  end  of  the  pin  got  in  its  work  on  the 
of  my  hand.  Not  only  once  did  this  occur,  but  se 
times,  in  fact,  by  the  time  the  operation  was  bra 
to  a  successful  close,  the  back  of  my  hand  looked 
a  battle  scarred  warrior,  covered  with  gore.  L 
the  satisfaction,  however,  of  getting  onto  the  knal 
engaging  and  disengaging  the  hook  of  the  indi| 
cord  to  the  crosshead  pin.  I  later  on  designed  a 
as  shown  in  Fig.  2,  having  a  small  ball  in  place  a 
turned  up  end. 

The  next  process  was  that  of  thorougfhly  clea 
and  oiling  the  indicator  which  consumed  some  I 
and  then  came  the  process  of  figuring  out  the  ca« 
determine  the  horsepower.     This  was  an   interej 


FIG.  1.     PIN    BENT  UP. 


FIG.    8. 


PIN    HAVING    A 
ON   THE    END. 


afternoon  for  me,  and  one  which  has  proven  of 
value  since,  because  it  created  a  desire  to  know 
about  indicators,  and  only  a  few  months  elaps< 
fore  I  was  the  proud  pos.sessor  of  such  an  inst 
which  I  have  at  the  present  time. 

I  owe  more  to  my  friend  than  he  knows  or  p 
ably  ever  will.  I  also  learned  a  lesson  which  is! 
it  pays  to  ask  questions  if  one  really  wants  to  leai 

The  plant  where  I  first  look  up  the  practice  of  4 
the  indicator  is  a  thing  of  the  past  and  a  newer; 
better  one  is  doing  its  work,  but  I  shall  never  fo 
the  old  plant  as  it  looked  that  day  when  I  took  mf, 
lesson  in   using  the   indicator.  R.   O. 


Recharging  Dry  Batteries. 

Editor  of  the  Engineers'  Review ; 

Doubtless  many  readers  of  the  Review  have 
batteries  in  their  possession,  which  after  a  tim 
their  strength  and  were  thrown  away  as  useless 
the  belief  that  they  were  beyond  repair.     Dry  batj 
will  not  only  give  out,  due  to  excessive  use  of  the 
rent,  but  also  from  standing  idle  upon  the  shelf  \ 
not  in  use. 

When  such  batteries  are  not  corroded  badly  ad 
connections,  or  the  zinc  shell  eaten  through,  thej 
frequently  be  recharged  and  made  practically  as  • 
as  new.  Sometimes  they  will  give  better  service 
recharging  than  before. 
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:  first  thing  to  do  when  batteries  have  refused  to 
ate  current  is  to  look  at  the  connections  which 
liave  become  broken  or  corroded.  If,  however, 
rcuit  seems  to  be  all  right,  an  examination  should 
ide  of  the  cells  to  see  if  the  zinc  shells  are  sound 
n  good  condition.  If  the  shells  are  not  eaten 
gh,  the  batteries  may  be  connected  up  as  shown 
J.  I,  having  a  lamp  in  the  circuit  to  act  as  a  re- 
ce.  If  the  lamp  is  not  handy,  a  jar  of  water  may 
:d  as  shown  in  Fig.  2. 
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BATTERIES    CONNECTED    WITH    A    LAMP    AS     RE- 
SISTANCE. 


Electric  Bell  Alarm. 

Editor  of  the  Engineers'  Review : 

The  following  is  a  description  of  an  apparatus, 
which  though  nothing  new,  is  most  convenient 
for  the  man  who  is  more  likely  to  sleep  in  the  morning 
than  to  get  up  and  go  to  work.  I  have  made  several 
such  alarms  as  shown  in  the  illustration,  which  have 
always  served  their  purpose. 

If  there  is  one  thing  more  than  another  that  will  un- 
fit a  man  for  his  daily  work,  it  is  to  suddenly  awake 
in  the  morning  and  find  that  he  has  overslept  half  an 
hour  or  more.  He  will  as  a  natural  course  hurriedly 
dress  and  rush  off  to  work  without  his  breakfast,  not 
because  he  wants  to,  but  because  he  is  an  engineer 
and  things  won't  move  until  he  sets  them  going. 

Before  I  got  my  electric  alarm  arranged  I  had  all 
kinds  of  trouble.  Sometimes  I  would  wake  up  too 
early  and  then  remain  awake  until  it  was  time  to  get 
up,  fearing  that  if  I  indulged  in  another  nap»  I  would 
oversleep.  I  had  an  alarm  clock,  but  after  the 
first  morning  or  two  I  never  heard  it  go  off.  Some- 
one suggested  hangfing  the  clock  on  a  string  from  the 


nng  arranged  the  batteries  and  the  lamp,  or  jar 

as  a  resistance,  allow  the  two  wires,  .<4  5,  to  be 
Tged  in  the  jar  of  water  C,  in  which  a  little  sal- 
niac  has  been  dissolved.  It  will  be  noted  that  one 
ivill  give  off  a  greater  number  of  bubbles  than 
her.  This  wire  should  be  connected  to  the  car- 
:rminal  D,  of  the  batteries  through  the  wire  B. 
)ther  wire  should  go  to  the  ^inc  terminal  E, 
jh  the  wire  A,  passing  through  the  lamp  F,  in 
,  or  the  jar  of  water  G,  in  Fig.  2.  Having  con- 
l  the  wires  A  and  B,  properly,  fiiey  should  be  con- 
l  to  a  iio-volt  main,  allowing  the  current  to  pass 
jh  the  cells  for  about  half  an  hour.    It  will  be 

a  help  if  a  hole  is  melted  through  the  wax  of 
cell,  and  then  submerge  it  in  water  for  a  few 

before  the  current  is  passed  through  the  cell. 

removing  from  the  water,  the  hole  should  be 
;d  up  again  by  remelting  the  wax  with  a  hot  iron. 
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BATTERIES     CONNECTED     WITH     WATER     AS     RE- 
SISTANCE. 


lattery  may  also  be  made  to  do  good  work  after 
been  run  down  by  constant  use  or  a  short  circuit, 
anecting  the  wire  with  the  carbon  and  the  wire 
cting  with  the  zinc  terminal  together,  and  allow 
irrent  to  pass  through  from  eight  to  ten  minutes, 
it  will  be  found  that  the  battery  has  become  in- 
f  restored,  thus  avoiding  the  necessity  of  letting 
ttery  stand  for  a  day  or  more.  If  engineers  who 
-un-down  batteries  will  try  this  scheme  they  will 
will  work  to  their  advantage.    Wm.  Hopkins. 


ELECTRIC    BELL    ALARM. 

headboard  of  the  bed,  which  I  did,  but  I  kept  on  sleep- 
ing just  the  same.  Some  other  kind  friend  suggested 
that  I  turn  a  pan  upside  down,  placing  it  on  a  chair 
by  the  head  of  the  bed  and  placing  the  clock  on  the 
inverted  pan,  claiming  that  when  the  alarm 
went  off  it  would  raise  the  dead,  but  it  didn't.  After 
the  first  morning  or  two  I  never  knew  whether  it  went 
off  or  not.  As  things  were  getting  into  a  strenuous 
way,  and  going  without  breakfast  was  not  conducive 
to  good  health,  I  knew  it  was  up  to  me  to  make  some 
arrangement  whereby  I  was  sure  to  wake  up. 

The  illustration  shows  the  arrangement,  which  con- 
sists of  an  ordinary  75-cent  alarm  clock,  two  batteries 
at  50  cents  each  and  an  electric  bell  costing  half  a  dol- 
lar. The  wire  and  salammoniac  for  the  batteries  cost 
about  25  cents  more,  so  it  will  be  seen  the  whole  ar- 
rangement can  be  purchased  for  a  small  sum.  The 
way  the  clock  and  connections  were  made  is  as  fol- 
lows: Obtaining  a  piece  of  black  walnut, 'I  made  a 
neat   shelf  upon  which   to  set  the  clock  as  shown 
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at  A.  On  the  shelf  A,  were  placed  two  contact  blocks  < 
B  and  C,  which  were  countersunk  for  the  legs  of  the  ( 
clock  to  set  in  to  prevent  it  from  jarring  off  when  the  < 
alarm  operated  and  also  to  make  a  good  contact.  I 
From  the  contact  C,  a  wire  was  run  to  the  batteries  D.  ' 
two  in  number,  which  were  connected  together  as  < 
shown.  The  batteries  were  in  this  instance  placed  in  a  : 
cupboard  fitted  to  the  shelf,  but  they  can,  of  course,  be 
placed  anywhere  convenient.  In  connecting  the  bat- 
teries the  carbon  and  zinc  terminals  should  be  con- 
nected together  and  a  carbon  terminal  connecting  with 
the  contact  C,  while  the  zinc  terminal  of  the  other 
battery  is  connected  to  the  switch  E.  ^M 

This  switch  consists  of  a  contact  block  set  in  ond 
end,  and  a  brass  lever  connectecl  to  the  battery  through  ( 
the  pivot  terminal  which  allows  the  circuit  to  be  opened  ^ 
and  closed  at  will.  From  the  upper  terminal  of  thefl 
switch  the  wires  run  to  one  of  the  terminals  on  the  i 
bell,  while  from  the  other  bell  terminal  a  wire  is  run  i 
to  the  contact  block  B.  on  the  shelf,  thus  making  a  | 
complete  circuit  between  terminal  C  and  B,  through 
the  batteries,  switch  and  bell. 

The  manner  in  which  the  clock  was  arranged  is  as 
follows:  The  two  nuts  F  and  G  were  unscrewed  and 
the  alarm  key  turned  as  shown  at  H.  and  the  handle 
soldered  firmly  in  that  position.  Then  a  piece  of  wire 
was  bent  to  fit  around  the  small  studs  from  which  the 
nuts  F  and  G.  were  taken,  but  insulated  from  the  clock, 
studs  and  nuts,  and  bent  out  enough  to  come  in  con- 
tact with  the  alarm  key  as  it  starts  to  revolve  when 
the  alarm  goes  off.  It  is  a  good  idea  to  turn  the  alarm 
key  H,  around  about  one-half  or  two-thirds  of  a  turn 
before  securing  the  contact  wire  /,  in  position. 

An  insulated  wire  is  soldered  to  the  end  of  J.  as 
shown  and  the  other  end  soldered  to  the  leg  coming  in 
contact  with  C.  In  order  to  set  the  bell  for  o])eratiun 
the  alarm  key  is  turned  around  as  shown  at  //,  and  set 
to  go  off  at  say  5  o'clock.  Tlie  clock  is  then  placed  in 
position  on  the  contact  piece  at  C  and  D.  while  the 
switch  E  is  thrown  over,  so  the  end  of  the  lever  comes 
on  the  contact  block. 

The  engineer  can  then  retire  with  the  assurance  that 
something  will  happen  at  5  o'clock  when  the  clock  will 
allow  the  alarm  key  to  turn  until  it  makes  a  contact 
with  /,  thus  completing  the  circuit,  as  the  other  leg  of 
the  clock  is  not  insulated.  When  the  circuit  is  com- 
pleted, the  electric  bell  will  rinc;  until  the  engineer  gets 
up  and  turns  the  switch,  which  in  my  instance  I  always 
had  located  on  the  other  side  of  the  room  so  that  it  was 
a  case  of  necessity  to  either  get  up,  or  lie  and  listen 
to  the  bell.  Some  prefer  to  have  the  switcli  located  on 
the  head  of  the  bed,  but  this  is  a  mistake  as  a  fellow 
will  soon  get  in  the  habit  of  reaching  up  and  turning 
off  the  switch  and  never  know  it,  thus  defeating  the 
object  of  the  arrangement.  E.  K.  D. 


I 


Old  Time  Engineering  No.  2. 

Editor  of  the  Engineers'  Review : 

It  takes  a  small  matter  to  change  the  destiny  of  a 
man's  future,  or  even  govern  the  matters  which  con- 
cern life  and  death.  The  instance  which  I  will  attempt 
to  portray  in  this  letter  occurred  one  July  morning 
about  nine  o'clock.  Matters  had  been  going  along 
snuK)ihly  for  something  over  a  year,  both  in  the  en- 
gine room  and  powder  mills,  when  one  of  the 
mills  located  about  350  feet   from  the  front  of  the 


inber,  rgos 


ENGINEERS'  REVIEW 


33 


;  he  felt  the  swirl  of  something  as  it  passed  by 
et. 

;  swirling  sensation  he  had  felt  was  found  to  have 
caused  by  a  4  x  4-inch  timber  which  in  descend- 
tibedded  itself  so  solidly  in  the  bed  of  the  race- 
hat  a  pair  of  horses  could  not  move  it  when  at- 
s  were  made  to  pull  it  out. 
e  would  suppose  that  after  so  narrowly  escaping 

as  these  two  men  did,  they  would  conclude 
(owder  making  was  too  dangerous  a  business  for 
to  pursue,  but  such  was  not  the  case.  The  man 
)wed  his  life  to  the  fact  that  he  was  not  working 
ay  continued  to  work  there  for  years  and  eventu- 
ave  up  the  work  of  his  own  free  will.  Bibbie,  on 
ther  hand,  worked  there  until  his  death  which 
red  some  years  after,  not  in  the  mill,  but  by  hav- 

small  red  hot  coal  roll  from  the  furnace  doors 
the  fireman  was  cleaning  the  fires,  which  ignited 
owder  saturated  clothes,  and  before  assistance 

be  rendered,  he  had  been  burned  so  badly  that 
;d.  Old  Timer. 


Mr.  Cooley's  Safety  Valves. 

r  of  the  Engineers'  Review : 
eems  to  be  pretty  hard  for  some  of  your  readers 
Mr.  Cooley's  safety  valve  puzzle  settled,  but  it  is 
1  with  me.  The  other  day  after  reading  the  let- 
ritten  by  "Doubtful"  in  the  September  number, 
t  to  work  and  rigged  up  two  safety  valves  as  near 


velocity  of  902  feet  per  second  at  100  pounds  pres- 
sure, but  this  velocity  does  not  exert  a  pressure  of  100 
pounds  per  square  inch  on  No.  2  valve  disk  and  there- 
fore cannot  raise  this  valve,  but  it  does  quickly  fill  up 
this  space  and  soon  does  so,  until  it  and  the  weight 
seats  No.  i  valve  again.  It  will  not  raise  until  steam 
rises  higher  in  the  boiler  and  when  the  steam  in  the 
boiler  has  reached  a  pressure  of  200  pounds  or  a  little 
more,  it  th^n  overcomes  the  back  pressure  and  weight 
and  finds  its  way  to  the  atmosphere. 

The  safety  valves  I  used  were  i^  inches  in  size  and 
were  coupled  to  a  i^-inch  steam  line  carrying  a  pres- 
sure of  100  pounds. 

I  first  tried  valve  No.  i  to  see  at  what  pressure  it 
blew  off  at,  with  No.  2  disconnected.  I  then  removed 
No.  1  valve  and  tested  No.  2  the  same  as  No.  i,  hav- 
ing both  blow  off  at  a  pressure  of  50  pounds.  I  then 
placed  them  both  as  shown  in  the  illustration. 

Holding  No.  2  valve  open,  I  admitted  steam  to  No.  i 
valve  through  a  globe  valve  placed  between  it  and  the 
boiler  until  the  gage  registered  50  pounds.  At  that 
pressure  No.  i  valve  blew  off.  I  shut  the  globe 
valve  and  allowed  the  pressure  to  escape  and  then  al- 
lowed both  safety  valves  to  seat,  when  the  steam  was 
turned  on  again  until  there  was  50  pounds  pressure.  I 
could  then  hear  the  steam  escape  past  valve  No.  i,  but 
it  soon  closed  and  did  not  open  again  until  the  pres- 
sure reached  100  pounds,  when  the  steam  blew  through 
both  valves.  I  tried  this  experiment  several  times  with 
the  same  result.  Texas. 


Boiler  Setting. 


V.^LVE    NO.    2    REQUIRE    TWICE    THE    PRESSURE    TO 
BLOW  IT   AS   VAI.VE  NO.  1? 


:t  as  I  could  and  attached  them  to  a  steam  pipe, 
ir  to  those  in  the  illustration,  with  gage  and  valves 
ntrol  the  steam  pressure.  After  I  had  operated 
for  half  an  hour  I  became  thoroughly  convinced 
t  takes  200  pounds  of  steam  pressure  to  operate 
vo  valves.  It  must  be  remembered  that  the  back 
are  lOO  pounds  has  as  much  to  do  with  holding 
valve  disk  down,  as  the  ball  and  lever  does  with- 
ny  back  pressure.  If  we  have  a  pressure  of  loo 
Is  in  the  space  between  the  valves  it  will  take  a 
more  than  lOO  pounds  to  raise  valve  No.  i  and 
you  see  the  weight  will  require  another  lOO 
Is,  which  is  200  pounds  pressure  on  the  boiler, 
ne  one  has  said  that  we  have  no  back  pressure,  but 
)  because  when  valve  No.  1  opens,  steam  rushes 
ito  the  space  between  No.  i  and  No.  2  and  at  a 


Editor  of  the  Engineers'  Review : 

I  have  just  noticed  in  the  Review  of  July  last  an  ar- 
ticle entitled  "A  Peculiar  Battery  of  Boilers,"  in  which 
G.  M.  B.  dubs  it  the  most  foolish  arrangement  in  the 
engineering  line  he  ever  saw ;  and  goes  on  to  state  that 
the  manager  of  the  saw  mill  where  the  boilers  are  in- 
stalled informs  him  that  such  boilers  have  been  in  op- 
eration in  Wisconsin  for  about  two  years.  • 

The  circumstance  leads  me  to  say  that  I  have  been 
manufacturing  saw  mill  machinery  (not  boilers)  in  the 
midst  of  the  great  saw  mills  of  Wisconsin  and  Michi- 
gan since  the  year  1865 ;  and  nowhere  in  all  that  re- 
gion (Menominee,  Marinette,  Muskegon,  Manistee, 
Saginaw,  almost  everywhere)  were  boilers  installed  in 
any  way  differing  from  the  manner  shown  in  his  illus- 
tration. That  was  the  universal  practice  for  50  years, 
and  is  yet  to  some  extent ;  only  the  boilers  were  of  two- 
flue  mainly,  48  to  50  inches  in  diameter  by  about  24 
feet  long. 

The  mud  drum  with  large  nozlzes  as  a  means  of 
maintaining  a  water  level  in  a  battery  of  from  six  to 
twelve  boilers  has  no  equal.  The  steam  drum  provided 
an  equal  delivery  of  steam,  and  when  it  is  considered 
that  mill  men  wanted  boilers  that  would  consume  as 
much  of  their  sawdust,  bark,  etc.,  as  was  possible,  the 
old  two-flue  was  just  the  thing.  More  than  that,  the 
equipment  fitted  the  capacity  of  the  average  engineer 
of  those  times. 

The  rear  ends  of  the  boiler  rested  on  heavy  boiler 
stands,  the  forward  ends  on  half  arch  fronts.  That 
Canadian  lumberman  knew  what  he  was  about. 

D.  Clint  Prescott. 
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Apparatus  For  Feeding  Soda  to  Boilers. 

Editor  of  the  Engineers'  Review  ; 

The  follovving  is  an  arrangement  whereby  a  solution 
o{  soda  may  be  fed  to  a  boiler  at  the  convenience  of  the 
engineer.  As  will  be  seen,  the  pump  piston  is  equipped 
with  an  extension  on  the  water  end.  The  piston-rod 
M,  is  ^-inch  in  this  case  and  the  pipe  E  is  >4-inch  in 


SODA   FEEDING  APPARATUS. 

Size.  The  suction  pipe  is  shown  at  L  leading  from  the 
tank  C  which  contains  the  soda  solution.  The  dis- 
charge is  through  the  pipe  P.  The  operation  of  the 
apparatus  is  obvious.  Varied. 


Up-to-Date  Practice. 

Editor  of  the  Engineers'  Review : 

When  we  read  all  the  discussions  regarding  the  li- 
cense law,  we  would  naturally  suppose  that  in  a  state 
or  city  having  such  a  law,  the  practice  would  be  up- 
to-date  in  every  particular,  since  every  engineer  would 
be  obliged  to  have  a  license  before  he  could  operate  a 
plant.     It  is  interesting  to  visit  engine  rooms,  and  I 
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TRY   COCKS   LO.VDED   WITH    FITTINGS. 

do  so  at  every  opportunity.  I  scarcely  ever  enter  a 
plant,  but  that  I  find  something  instructive  showing 
how  things  ought  to  be,  or  how  they  ought  not  to  be 
done.  .Mthough  the  engine  is  usually  the  most  attrac- 
tive part  of  the  plant  to  most  men,  to  me  the  boilers 
are  of  interest  also,  and  in  them  we  find  more  defects 


December.  190; 


On  one  of  my  visits  recently  I  saw  a  condition  oi 
things  in  connection  with  the  water  colunin  that  looked 
funny  to  say  the  least.  The  gage  cocks  were  of  ih.t 
type  necessitating  the  use  of  a  pole  placed  beneath  tht 
handles  and  pushed  up  in  order  to  operate  them,  v 
shown  in  the  illustration.  Sometime  prior  to  my  visii 
however,  the  gage  cocks  must  have  got  to  leaking 
at  any  rate  there  was  some  reason  why  each  was  loadoi 
down  with  tee  and  elbow  fittings.  The  general  ap- 
pearance of  the  water  column  is  shown  in  the  illus- 
tration. I  didn't  get  to  see  the  safety  valve,  but  I  pr^ 
sume  that  if  it  did  not  operate  as  the  engineer  ihougbt 
it  should,  it  was  equipped  with  some  sort  of  a  patent 
stop  arrangement  as  was  the  water  column.  The  en- 
gineer, by  the  way,  is  a  man  who  is  a  disbeliever  in  the 
license  law.  N.  Lyman. 


Beading  Boiler  Tubes. 

Editor  of  the  Engineers'  Review : 

A.  C.  Struckfus  claims  the  proper  way  to  put  b 
boiler  tubes  is  to  bend  them  over,  and  that  a  tube  pro- 
jecting through  the  head  will  bum.  He  also  says  tbi 
from  this  cause  they  are  dangerous  and  do  not  havt 
the  staying  qualities  the  beaded  tubes  have. 

I  am  always  glad  to  learn,  but  I  do  not  agree  with 
him.     I  have  put  in  many  tubes  and  always  have  Iti 


than  anywhere  else. 


them  extend  through  the  head  about  ^^-inch  andbef( 
expanding  them  I  swage  them  out  slightly  as  shown 
the  sketch. 

I  think  a  tube  put  in  this  way  has  better  sta 
qualities  than  when  beaded  as  it  would  have  to 
in  before  drawing  out  and  even  if  it  should  leak  a  Us 
tie,  it  is  nevertheless  a  stay.  I  have  put  tubes  in  a  lo- 
comotive firebox  boiler  in  this  manner  and  never  si» 
any  of  them  leak,  or  injured  in  several  years  of  iw 
with  forced  draft. 

I  am  not  in  favor  of  the  beading  of  tubes  becan* 
the  very  life  of  the  iron  is  pounded  out  and  a  sharp 
angle  is  made  and  then  the  beading  breaks. 

Of  what  staying  quality  has  it  ?  Only  what  the  ex- 
pansion makes.  Let  them  get  a  little  loose  and  off  fpo 
the  beading.  With  my  method  the  harder  the  pull  the 
closer  the  fit. 

I  believe  as  Bill  B.  Banger  does,  that  firemen  shooM 
have  a  license.  Men  working  around  steam  boilen 
cannot  know  too  much,  whether  in  charge  or  not,  an^ 
a  license  gives  them  a  feeling  of  responsibility  10^ 
something  to  look  forward  to.  C.  H.  Prescott 
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In  this  dcpkrtmciit  quntions  concernioi  ttciini  entrine«rint  of  pnctl- 
cml  nature  and  of  s  g^nenil  iolcrrst  will  be  answered. 

The  name  and  address  of  the  writer  must  accompany  questions,  but 
not  necessarily  for  publicttion.    We  must  know  the  source  of  the  Question. 


(466)  L.  J.,  Blue  Earth,  Minn.  Q.— "Will 
you  work  out  an  example  for  ascertaining  the 
efficiency  of  triple  riveted  butt  boiler  joints?" 
A. — To  find  the  strength  of  a  triple  butt  joint, 
first  determine  the  strength  of  the  plate.  As- 
suming that  the  plate  has  a  thickness  of  ^-inch 
or  .625.  and  that  the  pitch  of  the  rivets  is  y}i  inches 
or  7-375  and  that  the  plate  has  a  tensile  strength  of 
55,000  pounds,  we  have  7.375  X  .625  X  SS.ooo  = 
253,516  pounds,  the  strength  of  the  plate.  The  strength 
of  the  net  section  of  the  plate  would  be  at  the  outer 
row.  Assuming  that  the  diameter  of  the  rivet  holes 
is  15-16,  or  .9375-inch,  we  have  (7.375  —  -9375)  X 
.625X55.000=221,289  pounds.  The  rivets  are,  we 
will  assume,  J^-inch  in  diameter,  or  .6013-inch,  or  an 
area  of  .875-inch.  If  70,000  pounds  tensile 
strength  is  allowed  for  rivets  in  double  shear  and 
38,000  for  rivets  in  single  shear,  we  have  .6013  X  70,- 
000  X  4  =  168,364  pounds  shearing  strength  of  four 
rivets  in  double  shear  and  38,000  X  -6013  =  22.849, 
the  shearing  strength  of  one  rivet  in  single  shear.  The 
total  shearing  resistance  of  the  rivets  is  168,364-)- 
22,849=  191,213  pounds.  As  the  rivets  have  a  less 
shearing  strength  than  the  strength  of  the  net  section 
of  the  plate,  we  have  7.375  —  ,9375  -^  7.375  =  .872 
or  87.2  per  cent. 

(467)  Same.  Q. — "What  constitutes  the  single  and 
double  shear  in  boiler  rivets.'"  A. — The  illustration 
Fig.  I,  shows  the  rivet  in  double  shear.    It  is  evident 


FIG.  1. 


RIVETS  IN  DOUBLE 
SHEAR 


FIG.  Z. 


RIVET.S  IN  SINGLE 
SHEAR 


that  if  the  rivet  is  to  shear  it  will  be  at  one  point  only. 
In  Fig  2  is  shown  a  rivet  in  single  shear.  In  Fig.  1, 
it  will  be  seen  that  if  the  rivets  are  sheared  off.  it  must 
occur  in  two  places. 

(468)  C.  S.,  Chicago,  III.  Q. — "I  am  sending  a 
diagram  taken  from  a  20  .k  42-inch  Corliss  engine  run- 
ning at  too  revolutions  per  minute.  The  boiler  pres- 
sure is  100  pounds  per  square  inch.  The  scale  is  60 
and  the  back  pressure  is  30  pounds.  I  would  like  to 
ask  through  the  columns  of  the  Review  what  can  be 
done  to  get  a  better  card.  I  cannot  reduce  the  back 
pressure,  as  the  exhaust  steam  is  used  to  dry  paper. 
Can  any  of  your  readers  suggest  a  remedy?  I  would 
also  like  to  know  how  to  figure  the  horsepower."  A. — 
We  are  reproducing  the  diagrams  and  invite  any  who 
have  had  experience  with  high  back  pressure  to  sug- 


gest a  remedy  for  the  same.  It  is  frequently  found  to 
be  of  advantage  to  operate  the  engine  as  a  reducing 
valve  as  appears  to  have  been  done  in  this  case.  It  is 
doubtful  that  there  can  be  any  advantage  in  this  in- 
stance, however,  as  the  engine  seems  to  be  overloaded 
without  any  back  pressure  resisting  the  movement  of 


FIG.  3.     SHOWING  80  POtmOS  BACK  PRESSURE. 

the  piston.  If  the  engine  were  of  greater  capacity,  or 
the  load  were  reducedf,  the  back  pressure  of  30  pounds 
might  prove  more  economical  than  as  if  the  steam  were 
used  direct  from  the  boilers  for  drying  the  paper. 
The  method  of  determining  the  horsepower  is  fully 
described  on  page  8  of  the  August  issue,  1905. 

(469)  G.  B.  W.,  Indianapolis,  Ind.  Q.— "If  I  have 
two  pumps  capable  of  forcing  water  to  a  height  of  50 
feet  only,  can  I  force  the  water  to  a  height  of  100  feet 
if  I  connect  the  discharge  of  both  pwmps  to  the  same 
discharge  pipe?"  A. — A  pump  having  a  steam  cylin- 
der ID  inches  in  diameter  and  a  water  cylinder  12 
inches  in  diameter  will  force  water  to  a  height  of  50 
feet  when  a  steam  pressure  of  50  pounds  is  used  in  the 
steam  cylinder.  Computing  the  piston  speed  at  100 
feet  per  minute  the  discharge  of  water  from  one  pump 
would  be  1,174  gallons,  no  allowance  being  made  for 
friction.  A  pump  having  a  12-inch  cylinder  would 
have  a  discharge  pipe  of  6  inches  in  diameter.  To  find 
the  velocity  in  feet  per  minute  at  which  this  amount 
of  water  would  discharge  from  the  pipe,  multiply  the 
number  of  cubic  feet  of  water  by  144  and  divide  by 
the  product  by  the  area  of  the  pipe  in  inches.  The 
cubic  feet  in  1,174  gallons  of  water  is  156.53  X  144  = 
22,540.32.  The  area  of  a  6-inch  pipe  is  28.27  square 
inches.  22,540.32  -^  28.27  =  797-32  feet  velocity.  If 
the  amoimt  of  water  from  two  pumps  is  twice  the 
amount  of  one  pump  we  will  have  1.174  X  2  =  2,348 
gallons  or  313.06  cubic  feet,  to  be  discharged  through 
the  same  pipe.  The  velocity  would  be  313.06  X  144 
-^  28.27  =  1.630  feet.  Although  the  velocity  of  the 
water  is  increased  by  forcine  a  double  quantity  out  of 
the  same  discharge  pipe  in  a  given  time  the  force  of 
steam  acting  upon  a  square  inch  of  the  steam  piston 
remains  the  same,  unless  the  area  of  each  pump  is 
increased.  In  order  to  get  pressure  enough  to  force 
the  water  100  feet  high  the  steam  cylinder  of  the 
pumps  would  require  a  diameter  of  about  4  inches 
greater  than  if  the  water  were  to  be  forced  a  distance 
of  50  feet;  or  a  cylinder  14  x  12-inch  in  diameter  in- 
stead of  10  X  12  inches. 


A  standard  horsepower;  The  evaporation  of  30 
pounds  of  water  per  hour  from  a  feedwater  tempera- 
ture of  100  degrees  F.  into  steam  at  70  pounds  gage 


pressure. 
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THE  COUNTRY'S  FIGHT  AGAINST  CORPO- 
^  RATE  DESPOTISM. 

Manufacturers  are  sitting  up  and  taking  notice  of 
the  rate  regulation  campaign  now  about  to  open.  It 
is  of  the  highest  importance  to  makers  and  purchasers 
of  power  plant  equipment  to  secure  fair  and  impartial 
freight  tariffs.     In  the  boiler  business  it  is  specially 


necessary.  The  freight  is  the  factor  that  determinti 
whether  boilers,  particularly  return  tubular  boilers  ..i 
the  cheaper  class,  shall  be  bought  in  Boston  or  Phila- 
delphia, Erie  or  Indianapolis,  Chattanooga  or  Balti- 
more, and  whether  the  United  States  or  Europe  shall 
sell  to  certain  markets  of  the  Orient,  of  which  the  Pa- 
cific slope  is  a  natural  source  of  supply.  Discrimina- 
tion in  rates  on  coal  are  equally  potent  for  favor  or 
disfavor.  President  Roosevelt  stands  for  a  law  that 
after  nearly  20  years  of  failure,  will  at  last  control 
the  notorious  abuses  obtaining.  He  should  be  sup- 
ported by  builders  and  consumers  of  goods  used  in 
the  power  department,  who  should  not  be  misled  bv 
the  wails,  threats  and  pleas,  special  and  speciou.s,  of  the 
railroad  advocates  of  what  the  French  call  laisscr  fairt 
which  in  this  case  means,  "hands  off  while  we  makf 
money,  be  the  consequences  what  they  may." 

Since  the  foundation  of  the  United  States  as  a  na- 
tion no  event,  save  the  war  against  secession,  ha«  af- 
fected the  entire  people  so  profoundly  (though  not 
emotionally)  and  touched  the  individual  so  distinctlj 
from  the  economic  standpoint,  as  the  freight  rate.  ?ii 
administered  for  the  past  decade  it  has  equalled  climat- 
ic and  meteorological  influences  in  its  control  of  iht 
destinies  of  farmers,  and  commerce  generally  hai 
found  it  no  less  masterful.  The  arbitrary  decisions  of 
those  administrators  as  to  which  cities  shall  grow  and 
which  shall  not,  what  sections  shall  smile  with  pros- 
perity and  which  sicken  with  blight,  the  concerns,  the 
individuals,  that  shall  thrive  and  wax  great  as  with  the 
magic  of  Midas  and  those  to  be  sacrificed  to  work  thr 
miracle,  come  nearer  absolute  control  of  the  weal  ami 
the  woe  of  a  nation  than  the  power  of  any  monarch  or 
oligarchy  in  history.  The  freight  rate  is  the  hand  of 
fate. 

It  is  not  to  be  expected  that  this  tremend'"!  ■  ' 
tatorial  power  will  be  yielded  without  a  pnV.. 
hard  struggle,  but  it  must  be  given  over  into  the  handi 
of  the  people.  It  has  made  enough  fortunes  huge  as 
the  Himalayas  to  menace  our  economic  life.  The  well 
being  of  the  nation  demands  equity  in  the  wielding  of 
an  authority  so  dangerous.  The  coming  two  years 
will  witness  a  supreme  test  of  American  democracr. 
i.  e.,  whether  it  can  save  itself  from  subjugation  by 
corporate  wealth.  It  is  not  probable  that  we  shall  for 
many  years  have  as  able  or  independent  a  spokesman 
for  all  the  people  in  the  White  House  as  now,  so  tint 
to  many  of  us  it  is  probably  now  or  never. 

The  opposition,  with  unlimited  resources  and  the 
sharpest  minds  of  business  and  bar,  will  put  up  a  fight 
that  will  probably  stand  out  in  relief  as  the  acme  of 
cunning  and  strategy',  if  not  of  wisdom.  The  great 
lawyers  of  the  land  are  retained  by  them,  and  they  own 
some  20  senators  as  certainly  as  Boss  Cox  ownd 
his  ward  captains. 

Some  hint  of  the  ground  to  be  taken  for  defense  fa 
given  in  the  position  of  a  former  secretary  of  state  who 
declaims  the  inviolability  of  the  right  to  control  private 
property,  as  if  this  principle  (which  all  admit  unar- 
gued) were  applicable  to  or  is  instanced  by  holdin|:s 
created  and  procured  by  the  exercise  of  the  sovereiga 
power  of  the  state  (the  ri^ht  of  eminent  domain)  fcr 
the  performance  of  a  function  for  all  the  people,  and 
favored  with  monopolistic  conditions  for  the  purpose 
of  securing  efficiency  in  the  service  of  the  public. 

Our  war  for  freedom  from  the  despotism  of  boss 
billionaire  corporations  is  now  on  in  earnest. 
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THE  ALLIS-CHALMERS   STEAM   TURBINE. 

A  steam  turbine  wliich  was  recently  put  into  opera 
tion  at  the  Washington  street  power  house  of  the  Utici 
Gas  &  Electric  Co.,  Utica,  N.  Y..  calls  attention  \:\  the 
fact  that  this  is  the  first  turbine  to  be  installed  by  the 
Allis-Chaliiiers  Co.,  who  have  recently  entered  the 
steam  turbine  field.  A  photograph  of  this  turbine  is 
shown  in  Fig.  i. 

This  turbine  is  rated  at  1,500  kilowatts,  normal  load, 
and  runs  at  a  speed  of  1,800  revolutions  per  minute.  It 
is  direct  coupled  to  an  AUis-Chalmers  2-phase,  60-cyde 
revolving  field  alternator,  operating  at  2,500  volts.  The 
unit  has  a  continuous  overload  capacity  of  25  per  cent, 
with  a  3-hour  50  per  cent  overload  capacity  without 
exceeding  a  safe  generator  temperature,  and  capable  of 
100  per  cent  safe  momentary  overload.  Artificial  ven- 
tilation by  means  of  an  electrically  driven  fan  blower 
will,  however,  enable  the  unit  to  be  run  safely  beyond 


special  machine  tools  in  such  a  way  as  to  exactly  con- 
form to  tlie  shapes  of  the  blade  roots.  The  foundation 
rings  themselves  are  of  dovetail  shape  in  cross  section 
and  are  inserted  in  dovetailed  grooves  cut  in  the  tur- 
bine cylinder  and  spindle  respectively,  in  which  they 
art  firmly  held  by  key  pieces,  much  in  the  same  way 
that  the  well  known  "Lewis  bolt"  is  fastened.  In  order 
to  further  ensure  the  integrity  Of  the  construction,  the 
key  pieces  or  rings  after  being  driven  into  place  are  up- 
set into  undercut  grooves. 

Anotlier  noticeable  feature  of  the  blading  is  the 
method  of  reinforcing  anil  protecting  the  tips  of  the 
blades.  Tliis  point  in  steam  turbine  design  is  one  upon 
which  much  thought  has  been  expended  by  various  in- 
ventors, and  the  .Allis-Chalmers  Co.,  claim  that  the  con- 
struction employed  by  thfni  successfully  solves  all  dif- 
ficulties. In  forming  the  blades  a  shouldered  projection 
is  left  at  the  tip.    This  is  inserted  in  a  slot  punched  in 


I    its  rated  overload  capacity. 

'  The  turbine  follows  the  well-known  Parsons  type 
which  has  proven  itself  eminently  successful  in  numer- 
ous installations  both  here  and  abroad.  The  Allis- 
Chalmers  construction,  however,  embodies  a  numbef 
of  features  which  are  new  in  this  country,  and  which 
are  claimed  by  the  builders  to  be  distinct  improvements. 
The  chief  distinguishing  feature  of  this  construction 
is  the  blading,  which,  whik-  it  is  of  the  Parsons  reaction 
type  as  regards  the  principle  of  operation,  differs  in 

i     mechanical  construction  in  a  number  of  essentia!  de- 
tails. 
The  root  of  the  blades  are  formed  in  dovetail  shape 
by  special  machinery,  and  are  inserted  in  slots  cut  in 
foundation  or  base  rings ;  these  slots  being  formed  by 


FIG.    1.     THE   NEW  ALLIS-CHALMERS   STEAM   TURBINE. 


a  shroud  ring;  the  slots  being  punched  by  special  ma- 
chinery in  such  a  way  as  to  produce  accurate  spacing 
and  at  the  same  time  form  the  slots  so  that  they  will 
give  the  proper  angles  to  the  blades  independent  of  the 
slots  in  the  base  ring.  After  the  blade  tips  are  in- 
serted in  the  slots  in  the  shroud  rings  they  are  riveted 
over  by  specially  arranged  pneumatic  machinery. 

The  shroud  rings  are  made  in  channel  shape,  with 
outwardly  projecting  flanges  which,  after  assembly  in 
the  turbine,  are  turned  and  bored  to  give  the  necessary 
working  clearance.  The  flanges  of  the  channels  are 
made  so  thin  that,  although  amply  sufficient  for  stiff- 
ness, the  shroud  ring  does  not  have  the  disadvantage  of 
a  solid  shroud  which  acquires  a  dangerous  temperature 
by  friction  in  case  of  an  accidental  contact  of  the  rotat- 
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and   is   carefully  inspected  before   being 
the  turbine. 

Fig.  2  shows  the  general  sdieme  of  the  blading,  ilh 
trattng  the  method  of  fastening  the  blades 

the  channel  shaped  shroud  ring.     Fig.   3  st     

half  rings  of  blades  ready  for  asstnxbly  in  a  nIT^^»■ 
these  half  rings  being  respectively  the  st\ 
largest  ones,  used  in  a  turbine  of  the  size  insi 
I'tica.     Fig.  4  shows  the  substantiality  of 
ftruction  as  well  as  the  uniformitv  of  the  work. 


Mo.  •.     .SHOWING   TWO   HALF   RINGS  OF   BLADES    READY   FOR  ASSEMBLING  IN  A  TURBINE. 
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5  shows  a  turbine  spindle  of  the  same  size  as  tliat  of 
the  Utica  turbine. 

Another  special  feature  of  this  turbine  will  be  noticed 
by  referring  to  Fig.  5,  viz.,  the  absence  of  the  usual 
low  pressure  "balance  piston" ;  the  photograph  sltovv- 
ing  only  two  balance  pistons  instead  of  the  three  pis- 
tons formerly  used  in  this  type  of  turbine,  where  it 
is  said  to  have  been  found  difficult  to  produce  a  bal- 
arice  piston  of  the  size  required  for  balancing  the  low 
pressure  stage  of  the  turbine  and  at  the  same  time  make 


ciy  Syndicate  of  England,  thereby  securing  the  coop- 
eration of  the  firms  therein  interested,  including  Messrs. 
Willans  &  Robinson,  the  famous  high  speed  engine 
builders,  of  Rugby ;  Yarrow  &  Co.,  the  well  known  tor- 
jH'do  boat  builders  of  the  Isle  of  D  )gs,  London:  and 
the  Neptune  Shipbuilding  Works,  Walker-on-Tyne. 
The  Utica  turbine,  in  fact,  was  built  for  the  Allis- 
Chalmers  Co.  by  Messrs.  Willans  &  Robin.son,  to  whon* 
a  number  of  turbine  contracts  were  sub-let  by  the  Aliis- 
Chalmers  Co.  before  the  latter  had  perfected  the  instal- 


FIG.  4.     SHOWING  THt  SUUSTANTIALITY  Of  CONS TKUC TIUN    01-     BLADES,    ALSO    THE    UNIFORMITY    OF    THE     WOUK. 
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it  sufficiently  rigid  tu  run  with  the  necessary  small 
working  clearance.  In  the  Allis-Chahuers  construction 
there  is,  however,  a  third  balance  piston,  but  instead  of 
being  at  the  high  pressure  end  of  the  turbine,  as  form- 
erly arranged,  it  is  at  the  low  pressure  end.  and  as  it  is 
smaller  than  the  large  end  of  the  spindle  it  is  hidden 
from  sight  in  the  photograpii.  By  making  tliis  piston 
in  such  a  way  that  its  circular  area  is  equal  to  the  an- 
nular area  of  tiie  pistons  used  in  the  older  construction, 
the  low  pressure  balance  piston  is  made  nutch  smaller. 
Instead  of  reducing  the  leakage  past  this  piston  by 
means  of  "dummy  packing,"  as  in  the  high  pressure 
and  intcrFuediate  pistons,  and  as  used  in  the  low  pres- 
sure pistons  of  the  older  construction,  a  labyriiUh  pack- 
ing of  radical  baffling  type  has  been  adopted,  thus  elimi- 
nating small  axial  clearance  in  this  turbine.  .-X  consid- 
erable advantage  is  claimed  for  this  construction  as  it 
permits  of  the  use  of  smaller  working  clearances  in  the 
high  pressure  and  intermediate  balance  pistons. 

There  are  a  number  of  other  points  of  improvement 
claimed  for  the  Allis-Chahncrs  construction  which  will 
not  permit  of  description  within  the  space  of  tlie  pres- 
ent article.  These  include  details  of  spindle  construc- 
tion, governing  mechanism,  lubrication,  and  other 
minor  features. 

The  -Mlis-Chalmers  Co.,  in  entering  the  steam  tur- 
bine field,  effected  an  alliance  with  the  Turbine  Advis- 


lation  of  their  special  machinery  for  turbine  manuf.ic 
tiire.     An  agreement  has  more  recently  been  effected 
with  Hon.  Charles  A.  Parsons,  C.  E.,  for  interchange  of 
data,   thereby   giving  to  the   AUis-Chalmers   Co.   the 


FIG.  5.     TURBINE  SPINDLE. 

benefit  of  the  vast  experience  of  Mr.  Parsons,  the  or- 
iginal inventor  of  lliis  type  of  turbine,  and  to  whose 
engineering  ability  and  indonmitable  energy  the  evolu- 
tion and  present  state  of  perfection  of  the  successful 
steam  turbine  are  principally  due.  The  AUis-Chalmers 
Co.  have  also  secured  rights  under  Mr.  Parsons'  pat- 
ents for  marine  turbines  and  turbo-compressors  and 
blowers,  for  which  there  is  a  growing  demand. 

At  present  the  Allis-Chalmers  Co.  are  building  their 
steam  turbines  in  their  engine  works  at  West  Allis, 
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The  growth  of  the  business,  however,  has  led  to  a  large 
extension  of  the  works,  amounting  to  a  practical  doub- 
ling of  the  present  plant.  A  considerable  part  of  the 
extension  will  be  devoted  to  the  manufacture  of  steam 
turbines  and  the  accompanying  electric  generators ;  one 
Of  the  three  new  manufacturing  buildings  being  given 
up  to  the  exclusive  manufacture  of  the  turbines  them- 
selves. The  first  steam  turbine  of  the  Allis-Chalmers 
Co.'s  own  make,  of  5,500  kilowatt  capacity,  has  recently 
been  shipped,  and  others  are  following  as  fast  as  the 
lesent  crowded  condition  of  the  sliops  will  permit. 
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NEW  PRESIDENT  OF  AMERICAN  SOCIETY 
I  OF  MECHANICAL  ENGINEERS. 

Frederick  Winslow  Taylor  was  born  in  Gcrmantown, 
Fa.,  1856.  He  prepared  for  Harvard  College  at  Phil- 
lips-E.xeter  Academy  and  entered  the  university  at  the 
age  of  18.  Because  of  failing  eyesight  he  was 
ompellcd  to  leave  college  without  finishing  his  course, 
inding  that  the  school  was  closed  to  him  he  decided 


I 


FREDERICK  WINSLOW  T.WLOR. 


to  obtain  his  training  in  actual  work  and  liecanie  an 
apprentice  to  pattern  making.  In  four  years  he  not 
only  learned  the  trade  of  pattern  ntaker  but  acquired 
a  working  knowledge  of  machine  tools.  During  his 
connection  with  the  Midvale  Steel  Works  he  managed, 
by  studing  evenings,  to  graduate  from  the  Stevens  In- 
stitute of  Technology.  He  has  since  been  con- 
nected with  several  companies  in  the  iron  and  steel 
field  and  has  done  much  work  of  an  independent  na- 
ture along  engineering  lines.  He  is  perhaps  best 
nown  through  his  connection  with  the  Taylor- White 
high  speed  steel  and  because  of  his  investigations  to  de- 
termine the  cutting  speed  of  tools.  Mr.  Taylor  to- 
gether with  Sanford  E.  Thomson  recently  completed 
a  book  on  "Concrete,  and  its  Uses." 


To  find  the  pressure  in  pounds  per  square  inch  of  a 
column  of  water  multiply  the  height  of  the  column  in 
feet  by  .434. 


MECHANICAL    TUBE    CLEANERS    AND 
THEIR  EFFECT  ON  BOILER  TUBES. 

The  following  article  contains  extracts  from  an  ar- 
ticle by  Wm.  A.  Parsons  in  a  recent  issue  of  Povett, 
being  a  report  of  an  investigation  made  by  him  as  to 
the  effect  of  mechanical  tube  cleaners  on  boiler  tubes. 
His  report  is  in  part  as  follows : 

Three  standard  cleaners  were  obtained,  representing 
the  three  different  types  on  the  market,  which  he  desig- 
nates as  Nos.  I,  2  and  3.  It  was  first  thought  necrs- 
sary  to  determine  the  relative  pressure  at  which  the 
cleaners  would  do  equally  effective  work  in  removing 
scale  from  boiler  tubes  under  nearly  normal  conditioni. 

The  different  cleaners  were  tried  side  by  side  on  ad- 
joining tubes  of  the  same  boiler,  and  varying  the  pres- 
sure of  the  operating  fluid  until  all  three  did  equalh 
good  and  effective  work.  It  was  found  that  cleaners 
Nos.  I  and  2  required  15  pounds  pressure,  and  cleaner 
No.  3,  80  pounds  pressure  for  equally  satisfacton 
work.  These  pressures  were  maintained  for  each 
cleaner  through  the  rest  of  the  experiment. 

In  experimenting  to  ascertain  the  speed  of  the  dif- 
ferent cleaners,  an  apparatus  was  arranged  so  that  > 
record  was  reproduced  having  holes  perforated  m 
them,  each  hole  representing  two  blows  of  the  hamnw 
or  vibrator.    The  result  of  this  speed  test  is  as  foHows' 

CXBANER  CKARACTERISTICS. 


Cleoncr 
No. 

Type. 

Sirokt. 

Cuslnon- 
iaz. 

S|,*e.l. 

N 
1.. 
K. 

1 

2 
3 

Lever  actuated  hammer 

Iiukpendent  die 

Direct     acting    valvelcss 
vibrator  ... 

Uiin 
)sin. 

Slight. 
.Vone 
Consid- 
erable. 

1,9S9 
3.347 

6  113 

3.6M 

Il.2!» 

Next,  each  cleaner  was  tried  in  three  samples  of 

charcoal  iron  boiler  tubes  and  then  in  tliree  samples  oi 
mild  steel  boiler  tubes.  One  sample  in  each  case  wai 
.standard  thickness,  another  of  three-quarter  standard 
thickness  and  another  of  one-half  standard  tiiickncss 
Kach  cleaner  was  operated  for  a  period  of  three  min- 
utes and  the  distortion,  if  any,  was  carefully  measured 
at  tlie  end  of  each  minute. 

The  result  of  these  tests  is  found  in  the  followirc 
table : 


Tubes  3^  in.  diam. 

Time 

in 
Min. 

Distoriiont  in  ih*«  of 
produced  b> 

An  ilKb 

Thickness  of 
Wall. 

Male- 
rial. 

Cleaner 
No.  I 

Cleaner 

No.  » 

OeiBrf 
No.  J 

a 
0 
u 

u 

u 

0.12()' 
(Standard) 

0.090' 

Oi  of 

Standard) 

1 

2 
3 

1 
2 
3 

3 
4 
5 

6 
8 
9 

1 
2 

1 

IK 

2K 

1) 
0 
!i 

0 
0 

0.060' 

(.'i  of 

Standard) 

3 

7 
S 
9 

1 
2 
4 

1 

0.120' 
(Standard) 

1 
2 
3 

2 
3 

4 

I 

t.4 

2 

0 

0 

% 
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0.090" 
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ti 
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will  be  seen  by  examining  the  preceding  table  that 
ner  No.  i  produced  by  far  the  largest  distortion, 
•aging  at  least  14  times  as  much  as  cleaner  No.  3. 
:h  produced  the  least ;  while  cleaner  No.  2  averaged 
■ly  six  times  as  much  as  cleaner  No.  3.  It  will  also 
joticed  tiiat  so  far  as  distortions  by  cleaners  are 
:erned,  not  much  difference  exists  between  char- 
iron  or  the  mild  steel. 

onsidering  the  possibility  of  a  careless  operator 
Tiitting  a  cleaner  to  run  at  one  place  in  a  tube  for 
linute,  it  will  be  seen  that  no  very  important  dis- 
ion  of  the  tube  will  take  place  through  the  use  of 
of  the  cleaners  on  the  standard  gage,  except,  per- 
s,  in  the  case  of  cleaner  No.  i,  which  was  severest 
ts  action  on  the  tube. 

Tie  possibility  also  of  any  flamage  to  the  tube  being 
e  by  applying  a  pressure  in  excess  of  that  recom- 
ided  by  manufacturers  is  also  to  be  considered, 
:n  an  ignorant  or  careless  operator  is  employed, 
iuch  an  event,  the  machine  that  operates  at  a  prcs- 
;  more  nearly  the  normal  boiler  pressure  of  the 
-age  plant  would  be  the  safer  type  of  machine  to 

1  view  of  the  opinion  of  an  eminent  authority,  and 
ng  into  consideration  the  result  of  the  test,  Mr. 
sons  is  fully  convinced  that  boiler  tubes  can  be 
ned  by  a  properly  designed  machine  without  strain- 
the  metal  of  the  tubes  beyond  the  limit  of  elas- 
v.  On  the  whole  his  observation  leads  him  to  be- 
e  that  the  combination  of  a  short  stroke,  a  high 
!d  and  proper  cushioning  are  essential  features  of 
Dod  cleaner  and  that  a  device  possessing  these  qual- 
i,  if  otherwise  well  designed,  is  a  safe  tool  to  use. 


E  ELEVENTH  MEETING  OF  THE  OHIO 
SOCIETY  MECHANICAL,  ELECTRICAL 
AND   STEAM   ENGINEERS. 

"he  eleventh  meeting  of  the  Ohio  Society  Mechan- 
,  Electrical  and  Steam  Enfjineers  was  held  in  the 
•  Hall  buildine.  Canton,  O.,  Nov.  17  and  18.  icxJS. 
er  the  usvial  bu-^iness  of  the  societv  was  attended  to 

matter   of   amending   the    constitution    to    enable 

society  to  hold  the  semi-annual  meetinsrs  outside 
he  state  was  taken  up.  After  considerable  discQs- 
I  as  to  the  report  of  the  committee  in  charge  of 

constitution  their  recommendations  were  adopted. 
;  amendment  so  reads  that  the  membership  shall 
ude  active,  associate  and  honorary  members.  The 
;  includes  all  members  in  charge  of  power  plants, 

associate  embraces  members  who  are  indirectly 
nected  to  power  plants  ;  the  honorary  members  con- 

of  members  who  have  in  any  manner  brought 
or  to  the  profession. 

"he  following  papers  were  read:  Pumping  En- 
;s  and  Machinery,  Oscar  F.  Rabbe.  Toledo,  O. : 
npressive  Strength  of  Materials.  Robert  A.  Ovin. 

E.,  East  Liverpool,  O. ;  Losses  in  Power  Plants, 
irles  N,  Harvey,   Zanesville,   O. :  The  Heat  Unit 

Its  .^pplication  to  Steam  Heatine:.  Geo.  G.  Ben- 
;,  Cleveland,  O. ;  The  Handwriting  of  Mechanics, 
jene  Ransom,  M.  E.,  .\kron.  O. ;  and  Electric 
{US  Steam   Locomotives,   R.   H.    Probert,    Akron, 

Several  of  these  papers  brought  out  considerable 
;ussion. 
kt  the  evening  session  the  following  officers  were 


elected  for  the  ensuing  year:  President,  Wm.  T. 
Magruder,  Columbus,  O. ;  vice  presidents,  Oscar  F. 
Rabbe,  Toledo,  O. ;  Herbert  E.  Stone,  Cambridge, 
Mass.,  being  appointed  vice  president  to  fill  the  place 
of  President-elect  W.  T.  Magruder ;  board  of  man- 
agers; C.  J.  Miller,  Canton,  O.,  and  Robt.  F.  Hetzel, 
Dayton,  O. ;  treasurer,  W.  D.  Theobold,  Canton,  O. ; 
secretary,  F.  W.  Ballard,  52  Wallingford  court,  Cleve- 
land, O.    Six  new  members  were  elected. 

After  the  morning  session,  Nov.  18,  those  who  could, 
enjoyed  the  privilege  of  visiting  the  plants  of  the 
Buckeye  Engine  Co.,  Salem,  O..  and  Morgan  Engineer- 
ing Co.,  Alliance,  O.  The  next  meeting  will  be  held 
in  Pittsburg,  Pa.  The  first  session  will  be  held  Thurs- 
day evening,  May  17,  1906. 


THE  ELLIS  ADJUSTABLE  WRENCH. 

This  wrench  is  a  recently  patented  and  very  useful 
toot.    The  jaws  are  on  the  end  of  an  S  wrench  and  the 


FIG.    1.     HANDLE    IN    OFFSET    POSITION. 

handle  is  so  constructed  that  it  works  straight  or  can 
be  tlirown  to  the  right  or  left,  at  any  angle  by  means  of 
a  plunger  pin  which  locks  it  securely  in  any  position 
desired.  It  is  shown  in  Fig.  I.  It  is  a  complete  set  of 
wrenches  in  one  as  it  enables  the  operator  to  work 
around  corners,  behind  pipes  and  inaccessible  places 
where  special  wrenches  would  otherwise  be  necessary. 
By  removing  the  sliding  jaw,  and  inserting  a  special 
steel  pipe  jaw,  a  complete  wrench  is  secured  with  all 
the  adjustments  as  before,  as  shown  in  Fig.  2.     It  is 


FIG.  S.     WRENCH  CONVERTED  INTO  A  PIPE   WRENCH. 


easily  adjusted  for  any  size  of  nut  or  pipe,  is  always 
ready,  saves  time  and  is  neat,  strong  and  durable. 

The  6-inch  wrenches  are  finished  only  in  nickel.  All 
other  sizes  in  pistol  finish.  These  wrenches  are 
manufactured  by  The  OflFset  Handle  Wrench  Co., 
125  La  Salle  street,  R.  720-730,  Chicago,  III. 


A  NEW  HYDRAULIC  PACKING. 

The  D.  S.  Paterson  Co.,  Philadelphia,  Pa.,  are  now 
making  a  specialty  of  their  style  No.  3  (patent  applied 
for)  "Double  Service"  packing  for  high  pressure  hy- 
draulic work,  which  has  proven  successful  under  10,- 
000  pounds  pressure.  A  descriplion  of  this  packing  is 
as  follows : 


■J 
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First,  there  is  a  casing  of  special  hydraulic  tucks 
made  in  the  shape  of  an  inverted  U,  the  special  feature 
of  which  is  its  being  made  in  one  piece,  in  order  to 
overcome  the  common  obstacle  of  disintegration  under 
pressure. 

Inside  of  this  inverted  U  will  be  found  a  half-diag- 
onal wedge  of  antifriction  alloyed  metal  to  come  in 
contact  with  the  wearing  surfaces.  The  other  half  of 
the  diagonal  wedge  is  composed  of  hydraulic  tucks 
packing  with  a  cushion  of  flax  packing,  both  of  which 
possess  the  ideal  qualities  for  expansion  and  lubrica- 
tion. The  arched  back  of  the  U  supplies  the  true  me- 
chanical principle  for  securing  the  maximum  wearing 
service,  since  it  depends  exclusively  upon  the  gland 
pressure  for  the  take-up  necessary  to  bring  the  diag- 
onal wedge  into  proper  operation ;  thus  in  a  practical 
way  pulling  it  "up  to  the  wedge''  to  carry  the  burden 
of  friction,  which  is  positively  reduced  to  a  minimum 
by  correct  lubrication  and  expansion. 

Style  No.  3  has,  it  is  said,  all  of  the  advantages  of 
metallic  packing,  while  offering  every  convenience  of 
fibrous  packing.  That  is,  it  is  easily  and  quickly  ap- 
plied, and  does  not  require  rods  to  be  turned. 


AN  ADDITION  TO  BELT  LITERATURE. 

An  interesting  series  of  comparative  tests  were  made 
in  January  last  on  the  belt  testing  machine  of  Sibley 
College.  Cornell  University,  to  prove  the  difference 
between  and  comparative  value  of  Cling-Surface, 
Neatsfoot  oil,  and  two  belt  dressings,  one  a  representa- 
tive of  the  semi-liquid  form,  designated  here  as  Z, 
and  one  the  solid  form,  designated  here  as  X. 

The  Neatsfoot  oil  was  the  best  obtainable  on  the 
market,  the  two  belt  dressings  were  supplied  by  their 
makers,  the  Cling-Surface  was  taken  from  the  regular 
stock  used  in  the  college  and  received  ten  months  pre- 
vious to  test. 

The  four  materials  were  first  subjected  to  chemical 
tests  to  ascertain  presence  of  rosin,  free  alkali,  am- 
monia, mineral  and  fatty  acids.  None  of  the  first  three 
were  found  in  any  of  the  materials.  Dressing  Z  con- 
tained some  free  mineral  acid.  The  amount  of  free 
fatty  acid  found,  is  as  follows:  Cling-Surface,  27-100 
of  I  per  cent;  Neatsfoot  oil,  70-100  of  i  per  cent: 
Dressing  X.  3.5  per  cent ;  Dressing  Z,  29.85  per  cent. 

Four  new,  similar,  4-inch,  single  ply,  oak  tanned 
leather  belts  were  used.  Each  was  tested  first  un- 
treated. Then  each  was  treated  in  the  most  careful 
manner  as  directed  by  the  manufacturers.  Each  was 
then  run  at  hi'^h  speed  for  five  hours.  Then  laid  in  a 
warm  place  for  36  hours.  Then  again  treated  and  nin 
for  three  hours.  Then  tested.  The  Neatsfoot  oil  belt, 
however,  had  no  last  treatment,  to  avoid  a  slippery 
face. 

The  load  is  applied  in  this  machine  by  a  Prony  brake. 
The  engine  used  had  a  limit  in  speed  of  40  revolutions 
per  minute. 

The  following  summary  is  extracted  from  the  re- 
port: 

Results  from  belt  No.  i.  with  and  without  Cling- 
Surface  :  The  untreated  belt  was  rather  stiff,  and  fol- 
lowed the  usual  theory  of  belting,  t.  e.,  increase  of 
horsepower,  with  an  increase  of  initial  tension.  The 
slip  and  arc  of  contact  were  both  steadily  reduced  with 


increase  of  tensions.  The  effect  of  Cling-Surfao 
this  belt  was  marked :  The  belt  was  softened. 
given  a  peculiar  clinging  property  without  being  ir 
least  degree  sticky  to  the  touch.  By  referring  to 
horsepower  curve,  we  find  an  e-xtremely  high  trans 
ting  power,  when  the  initial  tension  is  only  the  we 
of  the  belt.  .As  the  tension  is  increased,  this  trans 
ting  power  decreases,  until  passing  about  10  pB 
per  inch  of  width  of  tension,  then  increases.       f 

At  maximum  initial  tension,  the  output  is  about 
same  as  on  tiie  lowest  tensions,  but  we  have  the  tcr 
pressure  on  journals  and  shafting.  The  arc  of  con 
at  slackest  was  209  degrees.  The  slip  was  in  no  > 
over  2  per  cent ;  the  Cling-Surface  gave  maximum 
suits  at  minimum  initial  tension,  which  means  m 
mum  results  with  least 'wear  on  machinery  and  1 
Cling-Surface  had  no  deleterious  effect  on  the  beJt. 

Belt  No.  2  untreated  was  similar  to  No,  i .    Tr 
with  Z  dressing  the  slip  was  reduced  to  about : 
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cent,  but  increased  rapidly,  as  the  belt  was  s! 
and  the  output  decreased. 

Beit   No.   3   untreated   was .  similar   to    the  odu 
Treated  with  Neatsfoot  oil,  in  spite  of  precauti 
slipped  badly,  there  being  more  slip  and  less 
than  with  this  belt  untreated,  and  aside  from 
ability  obtained    (which,  however,  was  no  mo: 
Cling-Surface  produced)  the  results  were  adverse? 

Belt  No.  4  untreated,  as  the  others,  but  more  plial 
Treated  with  A^  hard  dressing,  it  became  disii« 
sticky  and  power  was  lost  in  pulling  the  belt  ofL 
pulleys,  while  some  of  the  belt  face  was  also  torn 

Ranking  the  preparations  according  to  their  pe 
age  of  horsepower  delivered,  we  find  this  order 
Cling-Surface ;  2nd.  Z  belt  dressing ;  3rd.  A'  bell 
ing;  4th.  Neatsfoot  oil. 

Ranking  them  in  effect  on  shafting,  the  abov 
holds,  for  Cling-Surface  gives  40  per  cent  more 
on  lowest  tensions  than  the  next  highest.  \x>\ 
sions  means  little  strain  on  shafting  and  less  It 
tion  for  bearings. 

Ranking  according  to  preservative  qualities,  w 
1st.  Cling-Surface;  2nd.  Z  belt  dressing;  3rd. 
foot  oil ;  4th.  A'  belt  dressing. 

X  cannot  be  considered  a  preservative  in  any 
of  the  word. 

It  is,  therefore,  found  perfectly  feasible  to 
loose.    This  means  increased  life  for  the  belt,  r 
no  burning  of  the  belt,  less  wear  in  journals,  lei 
rication,  less  straining  of  shafting  and   pulley 
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more  available  power,  few  or  no  stoppages  for  repairs 
and  no  loss  in  time  and  product. 

In  short,  the  loose  belt  saves  money  in  repairs  and 
idle  time,  and  makes  money  through  the  increased 
profit  due  to  a  larger  output.  We  reproduce  the  curve 
sheet  showing  final  results  of  tests  in  the  percentage  of 
horsepower  transmitted  at  different  initial  tensions. 

The  Cling-Surface  Co.,  of  154-160  Virginia  street, 
Buffalo,  N.  Y.,  have  published  this  report  in  full,  and 
will  send  it  to  those  interested. 


NEW  BOOKS. 

"Engineering  Practice  and  Theory"  for  Steam  Enpneers,  by 
W.  H.  Wakeman,  64  Henry  street,  New  Haven,  Conn., 
fourth  edition,  184  pages,  illustrated,  size  7^  x  S,  cloth, 
price  $1.00. 

This  volume  is  well  known  to  those  engaged  as  engineers 
and  that  it  is  popular  is  evident  as  this  is  the  fourth  edition. 
It  is  written  in  language  that  can  easily  be  understood  by 
those  having  only  a  limited  education.  The  book  contains  20 
chapters,  an  appendix  and  200  questions  relating  to  the  text. 
The  duties  of  the  engineer  are  taken  up  in  the  first  chapter 
and  followed  by  the  various  phases  of  engineering  relating  to 
boilers,  engines,  pumps  and  other  subjects  of  interest  to  en- 
gineers. 

"Modern  Turbine  Practice,"  by  John  Wolf  Thurso,  D.  Van 
Nostrand  Co.,  23  Murray  street,  New  York,  6J4  3c  9%,  244 
pages,  illustrated,  cloth,  price  $4.00. 

This  volume  is  written  with  the  intent  of  giving  such  infor- 
mation in  regard  to  modern  turbines  and  their  proper  installa- 
tion as  is  necessary  to  the  hydraulic  engineer  in  designing  a 
water  power  plant.  The  author  has  shown  the  deficiencies 
of  the  present  American  turbine  practice  and  has  pointed  out 
the  direction  in  which  improvement  is  to  be  sought.  Part  i 
deals  with  the  modern  steam  turbine  practice  in  Europe,  its 
development  and  turbine  pumps.  Turbine  practice  in  America 
is  also  dealt  with  and  the  lack  of  progress  among  American 
builders  is  noted.  Under  the  head  of  classifications  of  turbines 
the  different  types  are  treated  in  detail  and  the  modern  steam 
turbine  is  explained  both  as  to  construction  and  operation. 
Part  2,  contains  information  and  data  about  matter  connected 
with  turbine  plants.  The  book  also  contains  a  paper  entitled 
Speed  Regulation  of  Steam  Turbines,  by  Allen  V.  Garrratt. 
"Modern  Locomotive  Engineering"  by  Calvin  F.  Swingle,  M. 
E.,  Frederick  J.  Drake  &  Co.,  air  East  Madison  street,  Chi- 
cago, 5  X  6f4,  630  pages,  265  illustrations,  6  charts,  pocket- 
book  style,  full  seal  grain  leather,  with  gold  stampings  and 
gold  edges,  price  $3.00. 

This  is  a  volume  dealing  with  the  practical  construction, 
care  and  management  of  modern  locomotives.  The  object 
of  the  book  is  to  furnish  to  locomotive  engineers  and  firemen, 
as  well  as  others  who  are  interested,  in  a  clear  and  concise 
manner,  such  information  as  will  thoroughly  equip  them  for 
the  responsibilities  of  their  calling.  The  subject  matter  deals 
in  boiler  construction  as  applied  to  locomotives.  The  leading 
types  of  valves  and  valve  gear  are  fully  described,  also  the 
method  of  setting  them.  An  entire  chapter  is  devoted  to  the 
study  of  the  indicator  and  its  application  to  the  locomotive. 
The  different  types  of  compound  locomotives  receive  atten- 
tion, also  equipment,  including  electric  headlights  and  me- 
chanical stokers.  Particular  attention  has  been  given  to  the 
important  subject  of  breakdowns,  and  what  to  do  in  cases  of 
emergency.  The  subject  of  air  brakes  is  also  dwelt  upon, 
including  all  new  and  improved  devices  for  the  safety  of 
train  running.  The  volume  is  written  in  plain,  simple  and 
•  explicit  language  throughout  and  is  one  of  the  most  modern 
treatises  on  the  subject. 


NEW  CATALOGS. 

WEBSTER  STEAM  AND  OIL  SEPARATORS  form  the 
subject  matter  for  an  attractive  little  folder  recently  issued 
by  Warren  Webster  &  Co.,  of  Camden,  N.  J. 

A  BARGAIN  LIST  which  contains  a  list  of  numerous  mo- 
tors for  sale  is  being  sent  out  by  the  John  A.  Stewart  Elec- 
tric Co.,  5th  and  Sycamore  streets,  Cincinnati. 

A  FEW  STYLES  of  Detroit  glass  body  oil  cups  and  crank- 
pin  oilers  are  illustrated  and  described  in  a  folder  received 
from  the  Detroit  Lubricator  Co.,  Detroit,  Mch. 

A   BOOKLET  describing  the  Jacobs  patent  straight  tube 


I 
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feedwater  heater  and  the  Lowden  patent  grease,  oil  and  grit 
extractor  was  sent  us  by  Chas.  Jacobs  &  Co.,  41  Oliver  street, 
Boston,  Mass. 

A  BOOKLET  entitled  "The  Old  Chestnut"  has  been  sent 
out  in  the  interests  of  Watts  packings,  especially  their  wedge 
packing.  John  W.  Watts's  Sons,  Philadelphia,  Pa.,  are  the 
manufacturers. 

A  HANDSOME  BOOKLET  of  16  pages  has  been  received 
from  the  Lunkenheimer  Co.,  Cincinnati,  O.  This  booklet 
describes  their  different  types  of  regrinding  valves  which  are 
already  well  known. 

"THE  MACHINE  versus  the  Man"  is  the  title  of  a  broch- 
ure issued  by  the  American  Stoker  Co.,  Erie,  Pa.  This  con- 
tains an  argument  showing  the  efficiency  and  saving  obtained 
bv  mechanical  stokers  over  hand  firing. 

THE  ABENDROTH  &  ROOT  MFG.  CO.,  Newburgh, 
N.  Y.,  manufacturers  of  Root  spiral  rivited  pipe,  Root  sec- 
tional water  tube  boilers,  the  .\.  &  R.  improved  exhaust 
heads,  etc.,  have  issued  a  booklet  containing  a  brief  men- 
tion of  their   specialties. 

WE  HAVE  RECEIVED  a  large  postal  card,  on  one  side 
of  which   is  printed  a  valve  gear  view  of  the  new  Lane  & 
Bodley    four-valve    shaft   governor   engine.     On    the   reverse 
side  are  a  few  remarks.     This  engine  is  built  by  the  Lane  &       H 
Bodley  Co.,  Cincinnati,  O.  H 

A  HANDSOME  CATALOG  which  tells  about  the  steel 
ammonia  fittings  and  ice  factory  supplies  made  by  the  Triumph 
Ice  Machine  Co.,  Cincinnati,  O.,  has  been  received.  As  the 
list  of  supplies  is  quite  large  and  illustrations  numerous,  this 
catalog  contains  over  80  pages.  M 

A  FOLDER  describing  and  illustrating  "Hi-steam"' metallic      V 
packing  has  been  handed  us.     It  is  claimed  that  this  packing 
will  stand  any  degree  of  superheat  and  that  its  melting  point 
is  1,800  degrees  F.    It  is  manufactured  by  the  Steel  Mil!  Pack- 
ing Co.,  Hammond  building,  Detroit,  Mich. 

"REASONS  Why  Browning  Motors  and  Dynamos  are 
the  Best"  is  the  title  of  a  folder  being  sent  out  by  the  North- 
western Mfg.  Co.,  Milwaukee,  Wis.  This  also  contains  a  table 
showing  the  safe  carrying  capacity  of  wires  as  approved  by 
the  National  Board  of  Fire  Underwriters. 

A  VERY  INTERESTING  CATALOG  is  No.  73  issued 
by  the  Ingersoll-Sergeant  Drill  Co.,  11  Broadway,  New  York. 
It  describes  thoroughly  the  method  of  lifting  water  by  com- 
pressed air  with  the  Pohle  system.  The  catalog  is  profusely 
illustrated  and  will  appeal  to  every  engineer. 

TWO  CIRCULARS  descriptive  of  the  Diamond  flue  blower 
have  been  sent  us  by  the  manufacturers,  the  -Power  Specialty 
Co,,  Detroit,  Mich.    According  to  the  statements  of  the  manu-        _ 
facturers,  this  blower  is  being  largely  purchased  by  marine  and       ■ 
milroad  companies.     It  is  also  adapted  to  stationary  work.  ■ 

THE  CATALOG  of  the  Hartford  Blower  Co.,  Hartford, 
Conn.,  besides  describing  their  patent  adjustable,  interchange- 
able and  reversable  blowers  and  exhausters,  contains  several 
tables  of  interest  and  value.  One  of  these  gives  the  number 
of  square  inches  in  circles  of  from  i  to  60  inches  in  diameter. 

"WEBSTER  SPECIALTIES"  is  a  handsomely  printed 
folder  issued  by  Warren  Webster  &  Co.,  Camden,  N.  J.  This 
deals  briefly  witli  their  different  types  of  feedwater  heaters 
and  purifiers,  and  separators  as  well  as  different  patented 
specialties  which  are  used  with  the  Webster  system  of  steam 
heating. 

SEVERAL  CIRCULARS  describing  and  illustrating  the 
different  types  of  Morehcad  automatic  steam  traps  and  the 
manner  of  their  use,  have  been  received.  The  Morchead  is  a 
tilting  trap  and  has  some  unique  features  of  construction.  It 
is  manufactured  by  the  Morehead  Mfg.  Co.,  75  Buhl  block, 
Detroit,  Mich. 

"STILWELL  HEATERS"  is  the  title  of  catalog  No.  62 
issued  by  the  Piatt  Iron  Works  Co.,  Dayton,  O.  It  is  a  very 
handsome  catalog,  being  printed  on  a  highly  finished  book 
paper.  This  company  also  make  air  compressors,  condensing 
apparatus,  Victor  turbine  water  wheels,  as  well  as  a  full  line 
of  Smith-Vaile  pumping  machinery. 

A  LARGE  FOLDED  card  upon  which  is  printed  a  picture 
of  the  new  22-story  office  building  of  the  United  States  Ex- 
press Co.,  which  is  being  erected  in  New  York,  has  been 
received  from  the  Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
As  fast  as  it  is  put  in  place  the  steel  work  of  this  building  is 
being  protected  by  Dixon's  Silica-Graphite  paint. 
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ENGINEERS'  REVIEW 


ST-T-l-.'-Tr.''  .'•'  V^  ■.■■vxr.  •.«  iu»  ZnxA  BtS.  Eagataiat 
Oi.  5<i5a.>-  :•'  V  v.i-tu  trjKr  ■s-.cjrusse  Hoe  of  "Staadxnl 
ratUa'  vxssr.  ^i— — .r-  I/rrr^  t=«  luc  few  lannriw  tbi* 
vje5S«ac»  -:*'*  v,'  v:.--*  i  larjt  t=sjus  «  tber  hammtn 
to  ^<*  V--_te;  i'-K.«  f.'!  irrsxzz.  Kcaf  »jf  wfaidi  will  be  Mnl 
a£  !^  l-K-xzA.  '~jic.lL     Usre  ■sirx's^aeanB.  wi3  be  fimiialieJ 

7r;r.  'r.'.'r~'',y'i  -.-  fxrj^'.  ■/■iz.'.  yarinrag  h*«  been,  o<  ne- 
"vrHC*,!  ':r.'*^  ■_  .'.f. —  ->•:  •■:-J:  *r/i  ir.£3«xirf  by  tkat  of  aJU 
ttftSJX  wiT'v^  -.•  ---^  •.rrr_vtrirrr'«  ar-i  yrwttret  hare  id- 
^r****^.  *>.•  •*-  -^»-  :-,-r-  •  -,f  £ar^»  n.uKti  lure  beoocne  less 
*ryi  >M  'T'r.-jK"  -*-,*■  u".  rsj  -,y.t:--iil  sr.;>roTcineiits  to  meet 
*>>•    vrfr-.j    -,-'   —..-.•i^ —    rvc--:'rT.fr.'A.     Tie   »&naea%t%  of 
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r'A-.'.  a  Ttry  c<«R{>:«te  list  of  sizes  and 


XA  :. 

W:\^^"\\■  •  '.  r:  >-r:t:-»J  -M-xhar.ical  Draft,  What  it 
:t  "A"r.4,t  :-:  r-<^.-  -4-  ,-'*.  ?>►.•?.  :sfa«ij  by  B.  F.  Stniterant 
*^,  'A  j>v-,-,r  :.'.<.-■■■  '."-.;».  >>o*Iet  not  'jnlr  briefly  presents 
V*  u.'i*r-  ••ii'-'.r-.':  ',:'  :'-:•  «T«t«n  of  draft  prodaction,  bnt 
:f  TsWriVi  4  Tir;f-;v  ->:  yir.u  which  clearly  show  "what  it  is." 
'.'>*  vasfifTit*.-:  ', •:;*;■>•  :r.  tr.*  w/r'J"  "what  it  does"  is  answered 
•h-st  1'.  i'^-i  wr.a*.  i.'.  'yr'^:r.ary  chimney  is  inc^iaUe  of  doing. 
i'.'.  '•/•-•  ;t  fr'/jr  24  •//  .^■y  pw  cent  of  that  of  a  diiinney;  its 
;;**r.>:ty  p>rrTr.::*  'A  '.r.*  riming  of  finely  divided  or  low 
X^a/f"  f?>*: ;  ::  tr^aW^i  yji'-.iV.t  the  utilization  of  the  heat  of 
♦.•/•  fi-^»  ;r4>'-<.  •»-r.:''.r:  a  chiain*-/  wastes  in  prodndng  draft; 
«t  :t  ir;'i':peTi'i*T,t  of  ;r.»  weather;  U  automatically  regulated 
•/y  rnair.fa:r:  '.'/r.-.tart  -tTam  pre%«,ure,  decreases  smoke,  increases 
♦j^  ';a|<ii'.ity  of  ar.  -xy-.xinti  plant,  and  serves  as  an  auxiliary 
I//  a  c.'.imn'-v  aires'!;/  overburdened;  saves  space  and  is  port- 
able. 

WK  HAVE  HECUVElJ  a  caulog  describing  the  different 
type^  of  ((av.>lirie  motor  cars  manufactured  by  Fairbanks, 
M'yrvr  &  f'^j.,  Oii'.as{o  Karly  in  the  summer  of  this  year 
Mr.  f/f.o.  II.  W'ebh,  chief  engineer,  Michigan  Central  R.  R. 
made  an  inspection  trip  over  the  system  with  one  of  these 
tar«,  and  t>^low  h  vim':  data  which  is  of  spedal  interest, 
•bowing  as  it  A<>r.*,  what  has  been  actually  accomplished  with 
th'  ga valine  motor,  'lofa!  distance  traveled  by  the  cars  was 
4i.347  rniles  and  the  total  amount  of  gasoline  used  was  231 
gaiioris,  or  an  av<-r;ii<<r  oi  I07  miles  per  gallon  of  gasoline. 
T  he  r«;or'K  show  that  on  the  run  from  Jackson  to  Allegan,  a 
distance  of  175  mil'--  round  trip  only  7%  gallons  of  gasoline 
were  usTd,  or  23  ',  milTv  per  gallon.  The  total  cost  per  mile 
iri'Juding  liihri'r.-ititj;'  oil,  hattery  cells  and  everything  except- 
ing wag<-s  of  man  in  charge  was  <j-io  of  a  cent.  Most  any  rail- 
road man  >  ;in  \iv,>\r>-  out  that  this  is  quite  a  saving  as  com- 
pared with  a  st'-;irn  locomotive  pulling  a  private  car.  This 
gav^line  car  has  if-  .'I'lvantages  also  Wcausc  of  its  ability  to 
attain  hJKh  rate  of  i)"''!  and  maintain  it  on  a  long  run.  From 
Marshall  to  Allegan,  (/>  %  miles,  the  distance  was  made  in  one 
hour  and  forty  ininiiti-s,  or  at  the  rate  of  40  miles  per  hour, 
and  ihcy  r<-|»ort  tli<-y  n'-vcr  stopped  the  engine  once.  The 
dislancr  fr<,ni  'I  ckon-ha  to  Harris — 2f>  miles — was  made  in 
4.S  miniit<-.,  and  th<-  h'-st  run  of  the  entire  trip  was  made  from 
South  llav<-n  to  Kalaina>roo,  a  distance  of  39.6  miles  in  45 
minntc"-,  iit  at  the  rale  of  52.94  miles  per  hour.  The  manu- 
factiirrrs  n-pori  that  iIktc  is  a  large  demand  for  cars  of  this 
rlass  now  that  th<-y  have  demonstrated  that  they  are  a  com- 
ph-tc  suiic-.s,  and  ihi-ir  factory  with  the  present  facilities  is 
not  ahle  to  l<i-<i)  np  with  the  orders  which  are  received  from 
all  scclions  of  th<-  conntry. 


TRADE  NOTES. 

MK,  ('  S  I'oyVI-.I.I.,  Kcmral  agi-nt  of  the  Westinghouse 
Kli-ctrir  fi  .\lf>^  Co,  who  has  for  some  time  occupied  offices 
at  II  I'inc  slrcct,  N'f  w  York,  has  removed  to  the  offices  of 
till-  rotn|iany  on  tin-  lotli  floor  of  the  Trinity  building,  III 
I5r<iadwav  'llir  Wrsiiniihonsc  KIcctric  &  Mfg.  Co.,  in  addi- 
tion to  thi-ir  oftiri-s  in  the  Hanover  building  at  11  Pine  street, 
i>rcn|iv  the  ciiliir  lolli  lloor  of  the  Trinity  building. 

(•|IANI)l.i:i<  «■  lAVLOR  C'f)..  Indianapolis.  Ind..  report 
the  fiillowinK  irii-iil  ^ali'M  '1  hree  nigines  for  the  Michigan 
AKiirnllnial  CullcKr,  Lansing,  Mich.  These  engines  are  of 
ihcii  ■Hl.nnlaicl  i-nrlo  .<<1  self-oiling  type,  two  of  lOO-kilowatt 
anil  iini-  of  50  kilnwall  caiiacity.    These  arc  to  be  direct  con- 


nectcal  to  Bauock  gmeijliii*.  AmaOatr  cnciiie  of  tfai 
was  soU  die  X.  Aoxii  ProitMoa  Ctn,  Wasliiugtoii.  D.  ( 
ifaree  more  to  ibe  Sbters  oc  INondeoce,  a  charitable  i 
tion,  at  Sc  Marys,  lad. 

EXGIXEERS  WHO  HAVE  tested  ASbmaif  grew 
said  to  willing  admit  its  cjieuiieuess  on  cidier  alow  < 
nmuing  tnarfwnrrr.  and  ciaioi  it  is  die  ideal  lobricant  in 
warn  or  cold  weather.  Messrs.  Adam  Cook's  Sons,  313 
street.  \cw  1  tick  aty,  arc  coostaiitfy  reminded  of  Inis ' 
terf  abiiii  reach  dxsn  tmoi  rarioas  points  In  a  recent 
mmocatioa  from  T.  J.  HalL  proprietor  of  the  Point  PI 
MOIs,  EniiueiKe,  Ky..  tbe  writer  states,  **I  did  not  know 
a  cool  beaiiug  was  moil  I  osed  Albainr  grease." 

THE  FOOS  GAS  EXGIXE,  mamtfactnred  bgr  tbe 
Gas  Engine  Co.  of  Springfield,  Ohio,  receiicd  a  gold 
at  the  Lcwis-Oaxk  Ezpositiaa  at  Portland,  which  jmt  < 
It  is  said  that  the  Foos  engine  has  taken  medals  at  a 
expositions  where  it  has  been  diown  and  the  cnmpaiiy  i 
tis  that  they  has-e  received  many  first  prizes  at  rarioas 
fairs  this  falL  The  popolarity  ot  this  engine  is  sock  tk 
facilities  of  their  plant  are  overtaxed  to  fill  dieir  0 
although  the}-  have  the  largest  eicliwiiie  gas  engine  b 
m  the  coantry.  .\  further  addititm  to  die  plant  is  now ' 
consideratioa. 


OWING  TO  THE  RAPIDLY 
of  the  past  year  the  De  La  Vergne  Machine  Co.  of  1 
have  established  a  branch  agency  at  Atlanta,  Gl  IVbli 
stand  this  agency  is  to  corcr  die  states  of  Nortk  Qgl 
South  Carolina.  .Mabama,  Florida  and  Georgia  gal 
handle  business  coimected  widi  tbe  diree  lines  of 
cfainery  manufactured  by  the  De  La  Vergne  Mjr*i«ii>  Cb 
refrigerating  and  ice  making  machinery,  Homsfasr-Akraj 
engines  and  Koerting  gas  engines  Their  representatin 
be  Mr.  W.  M.  Hargreaves,  and  tbe  ofl&ce  will  be  located  1 
Candler  building. 

MATERIAL  INCREASE  from  month  to  moodi  n 
sale  of  White  Star  oil  filters  hj  the  Pittslmrgh  Gage  ft 
ply  Co.,  Pittsburg,  Pa.,  indicates  plainly  the  tendencr  0 
times  toward  adoption  of  a  amf^e,  cheap  and  effectire  i 
for  reducing  oil  bills  and  improving  hibncation.  Povrer  1 
large  and  small,  the  country  over,  are  Imyers  of  White 
filters.  The  following  concerns  are  among  recent  pnrdH 
Wabash  Qav  Co..  Veedersburg,  Ind.;  Lalance  ft  Gra 
Mfg.  Co.,  Harrisburg,  Pa.;  Campbell  &  Wright,  Tod 
Ala.;  Gilmore  &  Davis  Co.,  Tallahassee,  Fla. ;  Driggt 
bur}-  Ordinance  Corporation.  Sharon,  Pa.,  and  Scfanm 
Brewing  Co.,  Wheeling,  W.  Va. 

IN'  .K  COMPETITIVE  TEST  in  one  of  the  largest  i 
in  the  west,  to  determine  the  actual  variation  of  pressure 
the  use  of  pump  governors  on  a  large  duplex  tandem 
pound  pump  of  3,000,000  gallons  capacity,  the  one  1 
showed  the  least  vaHation,  it  is  said,  was  the  Will 
governor,  which  is  manufactured  by  the  Williams  Gangt 
Pittsburg,  Pa.  This  govenior  maintained  the  pressure  a 
pump  with  an  actual  variation  of  less  than  two  pounds. 
others,  which  were  tested,  would  not  operate  under  threi 
one-half  to  six  pounds  variation.  This  governor  is  also 
by  the  United  States  government,  where  it  was  selected 
numerous  tests.  The  Williams  Gauge  Co.  have  opene 
office  at  311  Hermen  building.  New  Orleans,  La.  Mr.  Chi 
Smith  is  in  charge. 

AS  OUR  RE.ADERS  doubtless  know,  the  bosina 
the  B.  F.  Sturtevant  Co.,  Boston,  Mass.,  was  primaiil! 
manufacture  of  blowers.  This  naturaljy  led  the  bnsinesi 
various  allied  branches,  such  as  the  building  of  heating,  1 
lating  and  mechanical  draft  apparatus,  etc.,  as  well  a 
manufacture  of  engines  and  motors  to  operate  the  bio 
and  later  of  generators  for  use  in  coiuiection  with  the  «n 
for  electric  lighting  both  in  stationary  power  plants  ai 
•narine  service.  More  recently  have  been  added  die  1 
facture  of  economizers,  exhaust  heads,  etc.  These  si 
products  are  distinctly  different  in  character, 
such  as  can  be  readily  manufactured  on  the  * — 
plan,  while  others  like  heating,  ventilating 
draft  apparatus,  mu.st  each  be  built  to  meet 
each  individual  customer.  Such  amaratns  is,  he 
made  up  of  standard  madiines.lqr  the  mnrrii 
sizes  of  engines,  motors,  Mowers,  etc,  as  magp 
meet  the  requirements,  the  special  work  thus  ooa 
in  sheet  metal  work,  the  piping,  framing,  etc,  «» 
sary  in  each  case. 
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BOILER  SCALE  vs.  YOUR  SALARY. 

rhaps  you  think  that  there  is  lillle  or  tio  onnection 
tween  the  two,  but  is  it  not  a  fact  liiat  the  engiuerr  who 
eps  his  boilers  free  from  scale  reduces  the  operatitifr 
penses  of  his  plant?  The  engineer  who  can  do  this  an<l 
e»  it  is  worth  more  to  his  employer  than  the  man  who 
esn't. 

INTERNATIONAL 
BOILER    COMPOUND 

11  remove  scale  and  keep  the  boiler  in  excellent  condi- 
m.  We  have  a  proposition  that  will  interest  every 
gineer.     Writ*  for  it. 


ERNATIONAL  BOILER  COMPOUND  CO., 


47  Market  Street, 
CHICAGO. 


Columbus 
Gasoline 


,ngmes 

ATIONARY,  HOISTING,   PUMPING   AND 
R  COMPRESSERS.  Send  for  catalog  26 

Columbus  Machine  Co 

Columbus,  Ohio 


IRE  BRICK 

Boiler  Door 
Arch  and 
Jambs 

[|«  for  C«tslods«  aod   Prlccfl* 

ESBIIEY  PIRE  BRICK  WORKS 

208>  Somerset   Ava. 

TAU^fTON.  MASS. 


Belt  in  Maiion  Stove 
Company,  Marion,  IncL 
Candy  12' belt.  Il'cen. 
ler^  from  72"  to  42" 
puUeyt.  200  t.  p.  m. 
1 7*  slack.  Cling-Siir- 
(ace  used  two  years. 


Cling- 

SurraCe  and  a  Candy  Belt 

CLING-SURFACE  is  just  as  good  for  Gandy, 
Leviathan  and  other  painted  or  unpainted  cotton  bells, 
ELS  for  leather  belts. 

It  penetrates  into  them,  keeps  ihem  pliable,  pre- 
sented, prevents  any  cracking,  stops  all  slip,  so  that  they 
can  all  be  ttin  easy  or  slack,  carry  full  loads  and  give 
perfect  service. 

Order  Cling-Sutface  on  trial.     Results  guaranteed. 

CUNG-SURFACE  CO 
154-160  VIRGINIA  ST   BUFFALO  N  Y 


NUGENT'S 

Cttal^ogue  of  nuw  mnd  up-to-date  Oiling 
Dovicei  and  VoJuabla  Tr«>tiie  an 

"How  to  Oil  an  Engine" 

witi  b<i  tent  tree  of  charge  upon  reqiiest 


It  containt  a  lot  of  gOdd  polnteri. 

WM.  W.  NUGENT  &  CO. 
Canal  &  Randolph  Sb.  Chicago,  111. 


P 


Bound  In    Silk 
Cloth.  Siic  6x9 

piECs 
64.Stllustrations 


As  ■  Pracllcat  Book  for  Practical  Men  Spangcnbtrg's  Book  Ranks  First         | 

An  rhe  ell^ioeefi^£  fntortnit^on  you  ihoLjId  have;  all  you  rcillr  need  is  contained  In     * 
this  hook  in  pltin,  practical  «nd  concise  form 

Spangeivberg's  Steam  and  Electrical  Engineering 

isa  complete  Library  covering  the  subject  In  all  Irs  various  branches  and  contains  672 
pages.  The  onLv  book  ever  publiatied  caotftinrng  10.45  ^ucationsandanawera.  Wrltien 
fto  you  can  underatand  It.  S>}.50  is  ihe  price,  and  it  is  sold  wkh  the  understandiing 
that  lit  may  be  returned  if  not  satlaractory,  and  your  money  wiU  be  rcTunded  immedi- 
ately. Out  of  10,000  books  aotd  only  two  have  been  returned.  This  fact  speaKft  for  ^ 
itself.     CUT  OUT  AND  MAIL  TODAT.  1 

OEO.  A.  ZBLLER  BOOK  COMPANY.  90S.  Fourth  Street.  S*.  Louta,  Mo. 
1  accept  your  offer  to  send  me,  express  prepaid,  one  of  Spang^nbrrr's   Sttam  and 
Electrical  En£ine*ringt  Pfict  $3,50,  and  enclose  S^T  aa  ffrst  payment.     The  balance, 
$1.50,  I  agree  to  remit  In  &0c  monthly  inatsllmenta,  money  or  express  order  or  stamps. 

Name .,. , 

Street  or  Box  No. 

m 

City  and  State. ■ 

i 
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How  Can  Water 
or  Oil  Possibly  Get 
Through  this  Separator 
with  the  Steam? 


AUSTIN  FIGUItB  "B"  HORIZONTAL  PATTBKN. 

The  steam  may  pass  through  it  in  either  direiSioD — 
the  result  will  be  the  same. 

Absolutely  perfedl  separation  of  water  from  live 
^eam,  or  of  oil  and  impurities  from  exhauA. 

Looking  at  the  design  of  this  Separator  wilt  show 
you  that  it  will  do  good  work. 

But  there  is  a  naion  under  the  surface  for  its 
efficient  operation — 

The  baffle  plates  are  set  at  an  angle  that  causes 
the  Aeam  to  rebound  at  an  opposite  angle.  Phis  sets 
up  a  centifrugal  a(5tion  that  impinges  all  water  or  impur- 
ities againA  the  corrugated  sides,  whence  they  are 
drained  down  into  the  receiving  chamber  and  then  out 
through  the  drain  pi|>e. 

Petfe<5l  separation  is  a  matter  of  certainty — not 
guesswork — and  we  let  you  prove  it  before  buying. 
Ask  for  Catalogue  I  3,  juA  issued,  detailing  all  Ayles  of 
AuAin  Separators. 

Austin  Separator  Co^ 

90  Woodbridge  Street, 

Detroit,  Mich.,  U.  S.  A. 


The  "Valve=Rightnel 
of  a       ^ 
Wright  Steam  Trai 

Admittedly,  the  most  important  part  of  a  ) 
trap  is  the  valve  arremgement.  ^ 

If  that  goes  wrong  the  entire  trap  goes  H 
In  the  con£tni<5tion  of  our  "Elmctgency 
we  make  sure 
of  the  valves 
above  every- 
thing else  before 
a  trap  leaves  our 
fa^ory. 

They  must 
test  perfectly. 
The  first  valve 
must  take  care  of  large  amounts  of  water,  under 
ferent  pressures.  After  that  we  put  the 
emergency  test,  subjecting  it  to  excessive 
water.  Tlie  second  valve,  and  then 
brought  into  operation,  and  only  when  a  trap  J| 
goes  this  test  without  wzisting  a  particle  of  st^H 
we  pronounce  it  ready  for  sale  on  our  guarantee 

There  is  a  good  deal  to  interest  enginee 
our  catalogue.  Your  name  on  a  postal  will  g^ 
a  copy. 


the    trap  Ji 

ive    amdH 

the    thira. 


Wright  Manufacturing 

82  Woodbridge  St.,  Detroit,  Mich.,  U." 
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The  Standard  Steam  Trap  of  America 

ISTHB 

ERSON 

MANUFACTURED  BY 

THE  V.  D.  ANDERSON  CO. 

I  CLEVELAND.  OHIO. 


team  Traps  Save  Coal 


RBTCRN  STEAM  TRAP 


Thia  comiNuir  nuumfactui^ 
Steam  Traps  for  all  duties. 
Return  Steam  Traos  for  re- 
tumioff  the  water  of  condeus- 
•tion  bacic  into  the  boiler  un> 
der  pressure,  without  the  aid 
of  a  pump,  and  non-retum 
steam  trapsfordiscbarinnB  the 
water  into  a  tank  or  atmo!)- 
phere  and  preveatlii];  the  es- 
cape of  steam  from  the  system, 

UNO  IK>K  CATaX^OOU  B  "  B  " 

The  Albany  Steam  Trip  Co. 

AIbwy.N.Y„U.S.A. 

EsUblinbed  1871. 
PS^'k  Townsend,  Pret. 

Jos,  H.  Blessing,  Gea,  M^. 


The  COOKSON  Steam 

'l^««2^  •%     lias  many  advantages  which  are  claimed 
A  M,  CkU      hut  not  proven  by  others.     It  is  the  sim- 
"         pleit  trap  on  tlie  market. 
COOKSON  traps  and  parts  are  interchangeable. 
Any  trap  can  be  taken  apart  in  10  minutes  without 
breaking  pipe  connections. 

It  can  be  converted  into  either  a  high  or  low  pres- 
sure trap  by  simplv  chancing  the  valve  and  seat. 
It  is  guaranteed  for  one  year. 


W«  will  b*  slad  to  send  mny  lltenrture  to  any  one  Interested  or  we 
will  furnish  one  an  trial  to  responslb.e  partJss. 

The  D.  T.  WILLIAMS  VALVE  CO. 

Cixkcinnati,  OHio. 

We  also  make  Valves  for  all  purposes.  Get  our  Catatoff. 


The  Reliance  Steam  Trap 

PERFORMS  rrS  DUTY  ALL  THE  TIME. 

When  it  ccmes  to  you  it  is  fit  and 
ready. 

Connect  it  up,  set  it  at  work  and  for- 
get it.  It  needs  no  attention,  no  tinker- 
ing, no  fussing  with  There's  nothing 
about  it  to  ^et  "out  of  whack"  and  it 
will  last  practically  forever. 

You  might  be  interesletl  in  the  catalorue. 

TKe  Reliance   Gauge  Column   Co. 

B6  E.  Proapact  Sti^at, 
CLEVELAND,  OHIO. 


If 


I 


< 


The  simplest  and  most  •ttiC' 
lent  trap  on 

today  is^he  VVOlclCn 

TiltfniE  Steam  Trap 

It  Is  positive,  perfect  In  actloa 


IM£   ANDERSON 

CUSHIONED  V  A  I  V  F' 
NON-RETURN       V  J*.  Mj  V   MU 

la  ■  safeduard  where  bich  steam 
preisun:  is  used.  It  will  automatically 
cut  ofl  the  steam  In  case  of  accident  to 
the  boiler:  also  acts  as  a  safety  stop  to 
prevent  steam  from  beioff  turned  into 
a  cold  boiler 


It  has  no 
no  floats, 
vatvss  or 
bucket  s 
to  tret  out 
of  order 


Worth  Has  Won 


Absolutely  no 
poseslbtllty  of 
chattering:  or 
hammerlnic 


All  working  parts  are  oii  ihe 
outside.  If  you  need  a  new 
trap  investisate  the  Golden. 


Every  up4cKlate  cntinetrr  should  be 
familiar  with  this  valve  and  other  An- 
deraoB  valves.     They  arc  described  id 
our  catalog- 
SEND  FOR  DESCRIPTION  OP  OUR  OTHER  SPBC1ALT1BS 


Golden-Aitderson  Valve  Specialty  Go.    200  ?m  st,    f\m%  pa. 
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PROMINENT   ENGINE   BUILDERS 
WHO  USE  OUR  FILTERS 

The  foDowing  list  contains  the  names  of  some  of  our  customers  among  the  leading  builders  of 
engines  of  all  types.  No  higher  endorsement  of  our  goods  could  be  mentioned  than  the  patronage 
of  these  concerns,  as  they  are  necessarily  in  close  touch  with  the  most  advanced  engineering  prac- 
tice,  and   in   many   cases   their   officers   are    among   the   leading    engineers    of    the    country: 

Allis-Oialmrrs    Co ,, Chisago.  Illinois 

American  Engine  Co.  ..,....,, Bound  lirook,   New  Jersey 

A.  L.  Ide  &  Suns ■....*.....   Springfield,   Illinuis 

Ball  &  Wood  Co New    York    City 

Bales    Machine    Co > Joliet,   Illiniii« 

Betiemer   Gas  Engine  Co Grove  City.    Pennsylvania 

Brown  Corliss  Engine  Co Corliss.  Wisconsin 

Buclceye   Engine    Co Salem.   Ohio 

C.  &  G.  Cooi-cr  Co Mt.  Vernon,  Ohio 

Cliarler  Gas  Engine  Co Sterling,    Illinois 

De  La  Vergne  Rcfrig.  Machine  Co New    York    Ciiy 

Erie  Engine  Works Erie,    Pennsylvania 

I'airhanks,   Morse  &  Co Chicago,  Illinois 

Fitchburg  Steam  Engine  Co Fitchburg,  Massacbusetis 

Foos   Gas   Engine   Co Springfield.  Ohio 

Ilarrisbiirg   Foundry  &  Machine  Works Harrisburg.    Pennsylvania 

Hoovcns.   Owens  &  Rcnischler  Co Hamilton.    Ohio 

International    Power    Co Providence,   Rhode  Island 

Mackintosh.  Hemphill  &  Co Pittsburg.   Pennsylvania 

Murray  Iron  Works  Co Burlington.  Iowa 

Nagle   Engine  and  Boiler  Worka Erie,    Pennsylvania 

Kcw   Era  Gas  Engine  Co Dayton.   Ohi.j 

Olds   Motor  Works Petroit.    Michigan 

Otto  Gas  Engine  Works Philadel|)hia,    Pennsylvania 

Power  and  Mining  Machinery  Co Cudahy,   Wisconsin 

Providence    Engineering    Co Providence,    Rhode  Island 

Putnam    Machine    Co Fitchburg,  Massachusetts 

Ridgway  Dynamo  and  Engine  Co Ridgway,    Pennsylvania 

Russell    Engine    Co Massillon,    Ohio 

Springfield  Gas  Engine  Co Springfield,  Ohio 

Struthcrs- Wells    Co Warren,    Pennsylvania 

The  De  Laval  Steam  Turbine  Co Trenton,   New  Jersey 

The  Filer  4   Stnwell  Co Milwaukee,    Wisconsin 

V^'lter    Manufacturing   Co Milwaukee,   Wisconsin 

Watertown   Steam    Engine  Co Watertown,    New    York 

Weber  Gas  &  Gasoline  Engine  Co Kansas   City,   Missouri 

WellmanSeaver-Morgan   Engineering  Co Cleveland,  Ohio 

Wcstinghouse    Machine   Co Pittsburg,   Pennsylvania 

William  A.   Harris   Steam  Engine  Co Providence,   Rhode  Island 

WtUiam  Tod  itOCo Youngslown,  Ohio 


4 


We  send  our  Filters  on  thirty 

days'  (rial,  subject  lo 

your  approval* 


THE  USE  OF  A  BURT  EXHAUST  HEAD 

Is  tKe  bast  and  ■tirest  means  of  removing 
'Water  and   oil   from  xour  escKaust  steam. 

It  contains  no  baflfle  plates,  no  diaphragm,  no  scrap  metal — 
wliich  means  the  avoidance  of  friction  and  insures  durability. 
Built  of  extra  heavy  iron,  lapped,  riveted  and  soldered.  No 
stronger  construction  is  possible. 

Sent  on  SO  Days'  Trial,  Subject  to  Approv«l 

Your  name  and  the  word  "send"  brings  our  new  4.'^  page  cata- 
logue, which  should  be  in  the  hands  of  every  engineer. 

THE  BURT  MFG.  CO., 

Largest  Manufacturers  of  Oil  Filters  in  the  Worid. 
^28  Main  Street,  AKRON.  OHIO.  U.  S.  A. 


'«  ' 
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VACUUM 
OILS 


Arc  known  and  used  in  every  comer  of  the  world  where 
machinery  runs.  They  are  the  standards  of  value  through- 
out the  whole  world;  they  lubricate  every  kind  of  ma- 
chinery; not  the  same  oil  for  all  machines,  but  the  r^ht  oil 
for  each  class. 

They  are  made  to  fit  every  condition  and  are  used 
everywhere  because  they  are  the  best. 

Once  used  VAGJUM  OILS  are  always  used. 

These  oils  arc  made  at  Rochester  and  Olean,  N.  Y., 
and  arc  distributed  throughout  the  world  from  local 
branches. 

Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses  and  at  home  they  are  sold 
in  every  city. 

VACUUM  OILS 
reduce  friction  to  the  limit,  thus  saving  power.    They  arc 
always  uniform;  can  always  be  depended  upon.    They  do 
their  work  better  than  other  oils  and  cost  less  when  the 
amount  of  work  done  is  considered. 

VACUUM  OIL  COMPANY 

ROCHESTER,  N.  Y. 
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Attitttiv^ 


MRTWOUT 

EXHAUST 
HEAD 

is  a  consideration  in  the  pur- 
chase of  an  exhaust  head.  Dur- 
ability is  essential.  Simplicity 
of  construction,  thoroughness 
of  operation  and  attractive  de- 
sign are  all  combined  in 

The  Swartwout 

cast  iron 

Exhaust  Head 


b  J  tt-l^ — 'I 


This  Exhaust  Head  is  one  of 
the  big  improvements  of  the 
generation.  It  works  on  the 
easily  understood  principle  of 
centrifugal  force,  and  because  of 
its  extreme  simplicity  is  thor- 
ough and  practical. 

Particulars  worth  havings — 

You  should  write  us  to-day — 

NOW. 

Costs  you  nothing  to  get  posted. 


Ui 


r^SiM*CM^AN 


nBTi«Tr#Br^rTP  ■ 


n 


Oils  that  lubricate,  owe  their  value  as 
lubricants  to  their  successful  establishment, 
between  friction  surfaces,  of  a  durable  film 
of  mobile,  globular  oil  molecules. 

The  cohesiveness  of  these  oils  enables 
them  to  withstand  the  heavy  pressure  to 
which  they  are  subjected  between  close 
fitting  surfaces,  without  being  squeezed 
out. 

To  its  possession  of  these  qualities, 
together  with  its  freedom  from  acids,  ele- 
ments that  gum  and  destructive  grit,  the 
efficiency  of  Harris  Engine  Oil  is 
ascribed  by  those  who  know. 

In  Harris  Valve  Oils,  these  proper- 
ties are  combined  with  the  faculty  of  mix- 
ing with  steam  and  adhering  to  surfaces 
and  of  retaining  their  cohtsiveness  under 
the  influence  of  high  temperature,  that 
make  them  the  best  lubricants  in  existence 
for  the  internal  working  parts  of  engines. 

We  have  a  plan,  good  for  engine,  en- 
gineer and  owners,  by  which  we  prove  the 
value  of  our  oils  in  comparison  with  any 
you  are  using. 

A.  W.HARRIS  OIL  COMPANY 

321  South  Water  Street. 
PROVIDENCE.  R.  I. 

Tatnm  &  Bowen,  36  Fremont  St.,  San  Francisco. 
Pacific  Coast  Agents. 
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THE  WHITE  STAR  OIL  FILTER 

pays  100  p>er  cent  quarterly 
dividends. 

It  thoroughly  purifies 
dirty  lubricating  oil,  render- 
ing every  dollar's  worth  fit 
for  use  over  and  over  again. 
It  is  a  necessity  in  every 
power  plant,  a  paying  investment  from 
the  start.  Unlike  any  other  Filter  it 
can  be  quickly  taken  apart  and  cleaned. 

Vital  facts  pertaining  to  the  purifi- 
cation of  dirty  lubricating  oil,  results 
attained  by  the  White  Star,  also  list  of 
prominent  users  are  shown  in  Booklet 
J"  which  we  will  be  pleased  to  mail 
you. 

Pittsburgh  Gage  &  Supply  Co. 

PITTSBUROH,  PA. 


OIL  FILTRATION  EXPERTS. 


THAT  IS  OUR  ARGUMENT 

If  you  don't  find  that 

Dlirri  CC    PERFECTION 
KtUULLJ   FI.UC  CI^EyVNERj 

It  the  simple*!  snd  mo»t  efficient  clean- 
er on  the  market— SEND  IT  BACK. 
We  will  lend  it  to  any  re*pon»ibl« 
party  for   a    free  30  day*'  trial  .      . 

R.UGGL£S  (Q.  RUGGI^KS] 
BAT  A  VI  A,  ILL. 


ClevelaDd  Flue-Cleaner  Manufacturint;  Co. 

porcine  a  spiral  jf-t  of  stram  entire  lenrlh  of  liibt. 

5iz«*  tofitany  boiler,  with 

l-in,  to  l&-ia.  tube*.    A  He. 
f  ■    i   I  '~i  "^ JUiAa    "  r  ^*'~**'^^A3'  ^-  ■'■"'^D'- 
\M  ^^\  "      li^        ^^^^       The  old  reliable  and  most 

^  ^^^         '"^  economical  cleaner  in  the 

market.    It  has  no  equal. 

Satisfaction  guaranteed. 
Lilwral  discount  to  dealer*.  Send  for  Circular  and  Price  List  of  Cleaner 
and  Hose.  Room  13,  74  Frankfort  Stract,  CLEVELAND.  OHIO. 


MOUND     PACKING     TOOLS 

Will  ffo  in  any  vBlvc.  rod  pump  or  engine 
stuffing  box.  Will  withsund  rousrhest 
usaife. 

1  setof  4  Lockini  Tool8..,.4l.50 
1  set  of  6  Packing  Tool!  ...  2  25 

1  set  of  5  Cold  Chis^U 2.00 

Mail  orders  pnnnptly  attended  to.  Get 
our  book  Engiucers*  Chums. 

HOUND  TOOL  &  SCRAPER  C3..  710-712  Howard  St..  ST.  LOUIS,  MO. 


"  Liglitnifig  Tube  Cleaner "  Featores 

I  — Cleau  icaM  tubes  ituide  or  outiide, 
2— Ptopdlod  by  water,  air  or  (team. 
3 — Does  the  work  quick. 

4 — Saves  $2.00  every  10  hours  run  metered  water  bilL 
5  —  Motor  NX'Keel  utilizes  a  compound  power. 
6 — Coiutruction  overcomes  cone  and  ball  breakage. 
7  — Has  re-sharpetung,  non-bieakable  cleaner  head. 
8 — Future  repairs,  very  small  item. 

9 — Price  saved  several  times  a  year  in  coal  bills,  and  it 
lengthens  the  life  of  the  tube*  many  years. 
Sold  on  approval.  Attractive  proposition  to  SUte  Airnta. 

MAURER,  LABADIE  &.  CO. 


216  St.  Jo*  Str««t, 


South  Bend,  ind. 


Weinland  Tube  Cleanei 


You  know  as  well  as  we  do  that   scale   in  the  boQerl 
tubes  puts  exclamation  points  on  the   cmal  bills.     Per-j 
haps  you  don't  know  as  well  as  we  do  how  easy  and] 
cheap  it  is  to  get  out  any  quantity  of  any    kind    of    sole 
with  the  Weinlanil  Tvtlie  Cleaner. 

We've  spent  20  years  studying  conditions,  perfecting 
Turbine  and  Power  Cleaners.      Our  knowledge  and  i 
perience  are  at  your  service. 

We  often  make  special  cleaners  for  s]>ecial  i 

A   postal    from  you  will  bring   our    printed 
a  special  representative  if  you  wish,  or  a  cleaner  i 
proval. 

Aiik  us  also  about  The  Lagonda  Damper  Rej 
Tube  Cutter  and  Reseating  Machine.   Allinonev  sav 


The  La^onda  Mfg.  Co. 


Plilladtlphla 
Chlcaso 
London,  Enc. 


Springfield,  Ohio. 


No  >«« 
Pilti^urf 
SI.  Lonla 


December,  1905 
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Th*r*  la  only 


ALBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS. 

Lubricates  Everything.     Adapted   to  All  Kinds  of  Machinery. 

Can  be  tisetl  in  every  style  of  icTcas^  cup  marfc,  which 
cRDQOt  t}c  done  irith  ijx.i  uthrt  lubricant. 

Cost  of  using  Oils   wtu^^^^mm^^^^^^^^^^^^^^^^^^^^^ 
Cost  of  using  ALBANY  GREASE  ^^^^m^^a^^^^mm^ 


0«it*  Special  Olf«r> 

A  sample  can  of  Albany  Grease  and  an 
Albany  GreaM^  Cup.  fre«  of  char&re.for 
te!)lini;.  The  only  infomialion  necesaary 
to  send,  is  pipe  connection  in  beaHntf, 
d*T>ih  iif  nil  h"lc  fn^m  tonof  cnn  10  jour- 
r""],  and  M'VC  particular  port  of  machin' 
fry  on  which  the  ftamets  lo tx:  tested. 


Buyins  Lubricantf 
and  Supplies  on 
prices  without  con- 
aideriuif  (luality  \a 
ootirood  judffnient. 
it  does  not  pay. 
We  will  give  you 
the  benefit  of  our 
years  of  experience 


ADAM  COOK'S  SONS, 

313  West  Streel,  NEW  YORK  CITY,  U.  S.  A. 


Interesting  Facts  About  Boiler  Cleaners 


Tur~7bm^vg, 


OPtff2n'ED     BY  W!A-r'E/=i 


'#  ^MV  ^if^itr 


The  "Torpedo"  is  tlie  outgrowth  of  years  of  experi- 
ence in  maiiutacturing  and  selling  other  boiler  tube 
cleaners.  It  is  readily  conceded  by  experts  to  be  as 
much  in  advance  of  its  predecessors  as  tlic  modern 
locomotive  is  in  advance  of  the  old  stage  coach. 

Why  ?  Because  we  laid  the  "hammer"  idea  on  the 
shelf  long  smce,  and  substituted  the  vibration  principle. 

The  Difference?  As  much  difference  as  night  and 
day.  They  l>oth  remove  scale ;  but  the  hammer  method 
strains  and  stretches  the  thin  walls  of  the  tube. 

The  "Torpedo,"  the  only  vibration  machine  made, 
makes  the  tube  hum  instead,  which  is  harmless  to  the 
uc  but  mighty  effective  in  peeling  off  the  scale. 

Notice  the  centering  lugs  on  the  "ToiT)edo"  which 
old  the  cleaner  "true  as  a  die"  in  the  tube,  so  the  same 
stroke  is  made  top,  bottom,  and  sides.  Take  a  "Tor- 
pedo" on  free  trial  and  see  for  yourself.  If  it  isn't  the 
bc5t  cleaner  in  every  way  that  you  ever  saw,  then  don't 
bu\   It     Write  to-dav 


Let  us  tell  vou  how  we  came  to  manufacture  the 
"Demon."     Well,  it's  like  this: 

Water  tube  boilers  were  becoming  more  and  more  in 
vogue  and  engineers  were  "up  against  it"  to  get  a  ma- 
chine to  suit  them. 

The  turbines  were  weak  in  rotary  force,  weak  in  con- 
struction, and  slow  in  operation. 

The  hammer  cleaner  hammered  the  tubes  out  of 
shape,  clumsy  to  handle  and  were  not  operated  by  water 
as  they  should  he. 

The  ouKide  motor  cleaner  was  very  expensive,  cum- 
bersome, and  discouraging  to  keep  in  repair. 

No  wonder  engineers  felt  like  throwing  up  their  jobs 
with  such  tools  at  hand. 

One  engineer  did  resign  his  position  and  the  invention 
of  the  "Demon"  followed. 

Really,  this  is  a  dandy  anil  we  are  mighty  proud  of  it. 

It  is  so  powerful  it  will  clean  a  whole  lube  before 
other  cleaners  have  cleaned  a  foot.  Besides,  it  is  big 
and  strong  and  well  made.  It  makes  a  tutie  look  as  if 
it  just  arrived  from  the  rolling  mill  Don't  wait,  but 
lake  OIK*  on  free  trial  and  see  for  yourself. 


THE  GENERAL  SPECIALTY  CO.,  73  Carroll  St..  Buffalo,  N.  Y..  U.  S.A. 


Pumps  *"^  Hydraulics 


IN  TWO  PARTS  ^ 


By    WILLIAM     ROGERS 


•JUST  PUBLISHED* 


Every  Superinlendetit,  Engineer,  Power  Pump  At- 
tendant and  Machinist  Should  Have  These  Books 


It  is  with  unusual  pleasure  we  ask  your  attention  to  our  recent  pub- 
lication. "ROGERS' I'UMi'S  AND  HYL.RAUUCS'  is  most  complete 
and  practical,  treating  on  the  construction,  operation,  care  and  man- 
atiement  of  pumping  machinery,  the  subject  of  hydraulics  t>cing 
thoroughly  desciibe;!. 

This  work  t.s  illustrated  with  cuts,  diagrams  and  drawings  of  work 
actually  constructed  and  now  in  operation;  the  rules  and  explaoaliona 
of  the  principles  sho  vn  are  takea  from  everyday  practice.  No  eipense 
faa4  been  spared  in  our  endeavor  to  make  this  a  most  thorough  la* 
struclor  on  the  kuhje-rl.    Send  postal  for  our  Pump  Catalog. 

THEO.  AUDCl.  &CO.»  Publlsherc,  63  5th  Ave..  N.Y. 


$1  DOWN 


upon  receiptor  one  doljar.  nnd  agree- 
ment to  remit  the  same  amount  each 
month  for  three  months,  the  set  will  be 
shipped  to  any  part  of  (he  world  with  all 
transpurtatiou  charges  prepaid.  Thi» 
method  of  purchasing  may  prove  conve- 
nient and  satisfactory,  as  it  allows  the  use 
'.f  the  bodka  while  the  paymeou  are 
IxrinK  made. 
■^  SHIPPING  DIKECTIONS  ^^" 

D>t«   

1  aorloM   liuuion*  dolUn   lo  Kp|>ly  oo  first  pky- 
mant  "D  i'bi?  ■•'(  ■'( 

Rotten'  Pumps  and  Hydraulics  $4 

(COXl'LETK  IN  .'  PART!*. 
which  flhip    Al   one*    lu   the   tollowinc  MldrvH.  »11 
rhu-gwa  prvpalj.     I   h*r«>by  a(r«*  lo  rvnill  hy  mail  •! 
Ih«   r»l«i  of  oiM  duUftr  vAcb  uumth,  th«  rvmaiiuag 
ttirv«(loUArt. 

SirB*lur« 

Uci.-iip«ti(iii. . ,,. 

Where  EtiipluTWl 

Roaidanca 

City ....^..^..^ a.  a. 
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tttmammbctuTtn  refer 
( t|>t«i>ilinl  Index  qb  pure  *^* 
I  (M  paces  OB  which  the 

■la 


Air  Coapressoni 

Air  Conmreawn,  Guoline 

C«teiibw  MicliiiK  Co. 

Ahnm,  High  «nd  Low 
Water 

iMtlutlhrfmrr  C. 
gnttrfl  (  ... 

n«*o».  Pi'iy  Co. 

«f»««ne<  '  ,Min  C.j. 

Hrwli    Mi^     (.,_. 

Arches  and  Jambs,  Boiler 
Door 

l'r..l,rr>    I  ,r,     Hrkk    Wi.ik. 

Arch  Plates,  Boiler 

Automobile  Fittings 

'-"' '  ''ij. 

Be:  ng  and  Filling 

Ch'  I    „. 

I>i»..i.  (  liM.Ue  Co.,  Jo». 

Belting 

ChkaK<i   Rawliide  Mfg.   Co. 
l''r>iKr   PatkiiiK  Ci>. 
fcrrlrii   Kiihtxr  Mfc   Co. 
Oiial'ir  Ciiy  Rubber  Co. 

Blowers 

Uliin  lllowrr  Co. 
Sniilcr-lliulic*  *.!■ 

Boiler  Compound  Feeders 

Intf rnjitiMnal   Uoilcr  Compound  Co. 

Boiler  Door,  Arches  and 
Jambs 

Prtubrc-y  Fire  Brick  Work* 

Boilers 

Cooper   Co.,   C.   4  0. 
liarrifton  .*>afely   IJoiler  Work* 
Htityokc  Steam   flojler  W'ork» 

Boiler  Tube  Cleaners, 
Mechanical 

llualinrll   &   (p.,  John   .S, 


<,tneral  Siteciali^  Co. 
l.ai,;'<n(la  Mfg.   Co. 
/.ilnrly    Mfif.   Co. 
Maiifrr,  Labadie  8t  Co. 
I'lerre  Co..  Wm.  B. 

Books 

Audcl  &  Co.,  Theo. 
Engineer*'  Review  Co. 
Zcllcr    llocik    Co.,    Ceo,    .\. 

Boring  Machines,  Electric 

McCrea  &   Co,,  }ns. 

Brass  Founders 

I.iinkenheimet   Co. 
Williams  N'alve  Co..  P.  T. 

Brick.  Fire 

Tmlirey  Fire  Brick  Works 

Calipers 

.'^latrrll   Co  .    I,,    S 

Castings,  Brass 

l.unkcnhrimer   Co.  _ 
I'iitjhufi:  I. age  k  .Supply  Co. 

Chemicals 

I  ..r.l   Co..    Ilfo,    W. 

Clamps,  Pipe 

Ml  Crra  &  ("o..  Jas. 

Clamps,  Steam  Joint 

MiCrca  &  Co..  Ja». 

Cocks 

l.uokenheimer  Co. 

Tcnbcrlby    Injeclor    Co. 

I'iittbiir^  Gage  &  Supply  Co. 

Powc-ll  Co.,  Wni. 

Krli.nncF  (iauge  Column  Co. 

Cocks,  Gas 

l.unkenheimcr  Co. 

Piitstiurtf  Cage  &  Supply  Co, 

Coils  and  Bends,  Iron, 
Brass  or  Copper  Pipe 

,Vational    Pipe    Ik-nJioK   Co, 

Commutator  Lubricants, 
Graphite 

I'ixon  Crucible  Co,.  Jos, 

Compounds,   Boiler 

I ntrriiaiional  Hoiirr  Compound  Co. 
Lord  Co.,  fleo.  W. 

Compounds,  Car  Axle 

l.ubron  Mfg.  Co. 

Compounds,  Graphite  Pipe 
Joint 

Otxon  Crucible  Co..  Jos. 


Compounds,  Lubricating 

Keystt.nc  Lubricating  Co. 

Condensers 

Snider-IIugbe*  Co, 

Stewart  Heater  Co. 

Wheeler  Ccnderwer  &  Eng.  Co. 

Conveying  Machinery 

Horden  &   Sellcck   Co. 

Cooling  Towers 

WIiccUt   (."ondenscr  &    Eng,    Co. 

Counter  Shafts 

Myers  S   Bro.,   1-.   E. 

Crank-Pin  Center  Oilers 

Lunkenheimer  Co, 
Nugent  &  Co,,   W.  W. 

Crosshead-Pin  Telescope 
Oilers 

Nugent  &  Co..   W.   W, 

Cutters,  Gasket  and  Washer 

McCre.1   &    C'o..    Jas. 

Cutters,  Tube 

Lagonda   M  fg.  Co. 

Cylinders,  Artesian  Well 

Myers  &  Bro,.  F,  E, 

Cylinders,  Irrigation 

Myers  &  Bro,,  F.  E. 

Dividers 

St.lrrctt  Co..  L.   S. 

Disks,  Rubber 

Peerless   Kubber   Mfg.  Co. 

Dry  Kilns 

Ohio    Blower    Co. 

Dust  Collectors 

Ohio    Blower   Co. 

Dynamo  and  Motor 
Brushes,  Graphite 

Di^on   Crucible  Ct>..   Jos. 

Eccentric  Telescope  Oilers 

Nugent  &  Co.,   W.  W. 

Ejectors 

.\merican   Injector  Co. 
Lunkenbeimer  Co. 
Dhio    Injector   Co. 
Penberthy   Injector  Co. 

Engines,  Blowing 

llucke.ve    F.iiKinc    Co. 

Engines,   Gas  and   Gasoline 

llorden  «i   Selleck  Co. 
Buckeye  Engine  Co, 


Engines,  Steaa 

Amcrjcaa  ^^f**  C« 

Bates  Macbire  Ca 

Buefccre  Ea«ae  Ca. 
CocfcT  Col.  C  k  C 
Tfarrb  Scob  Eeiw  b.  1 
Ofaio   Blown  Co- 
0«iiicy  Eo^ac  W«b 
Kc««-cs  EqpBe  Cc 
Riuacll  EawiM  C* 

Exhaust  Heads 

Bort    Mf«.   C 

rihhy   Bbiwn-  Ca 

I'  \  !>o««,  fm.  L 

\-  --.  C<i. 

FertUirer  Drycn 

.^r  IcTjon  C.'..   V    I' 
Pi1t..r<:       O.'I 

>  '»>--  *  %| 

MillTCr,     i.i£.iJ.'e   A  C* 

.Vugent  k  Co.,  W.  V 
!'  i  Sons,  Jaa  '- 

1  -k 

f  i  re  Brick  W  ru 

Filterers.  Scale 
Wri.uht    Mfg.   C>. 

Fittines.  Brass 

T-unkeruieimcr   Co- 
Pittsburgr  Ca^^  k  5l 

Fittings.  Steam 

I.oTikeiiheimer    Cu- 
Sterling    Luttricalcr   C 

Floats,  High  Pressurt 

Reliance    Gauge   L'l.lur  •  '"- 

Flue  Cleaner  Rods 

Mct.rea  &    Co-,    Ta» 

Flue  Cleaners 

Bushnell   &    Co.,  John  5 
Cleveland   Flue  Cleantr  N£t 
Robertson  k  Sons,  J«».  L 
Rugxirt  &   Ru(CKle« 

(Coatiniieti  oo  paacS 


YOU'D  KICK  LIKE  A  STEER 

If  yon  found  that  your  grocer  w.is  Kiviup  .vou  short  weight.     So   would    most   any   bixsiness   man.     But    tliat    sane 
will  speiiil  from  >llXl  to  f  10,000  a  year  fur  advertising  without  ever    taking   the    trouble    to  find  out  whether  he  is  geOiS| 
his  full  measure  of  publicity.     The  KNGINEERS'  REVIEW  bringi  the  truth  right  before  him.     See  PROOF  below. 


No.  /OY   A 


Nime  of  PabUctNon, 


Date 


POUNDS  MAI1.ID. 


Or  Nnvs  Agent, 

Weight  of  SsmpU  Copies  (auip»*  Cmpim  m<*  alv^j*  SnbjKt  is  fattt^). 

Weight  of  Copies  to  Sabscriben.  Subf'ecf  to  Postage,  ----- 
TotsI  v)eiffht  of  Copies  sub/ect  to  postsge  j/  One  Cent  a  pound  or  fraction  thereof. 
Weight  of  Copies  to  subscribers  in  coanty  of  pablic^Hon,  Free  ofPosUge^ 

I  M'l  <v>ptM  «bft<**rr.  nrrpi  «••»  ••if}  to  r«<ti  «itw^  •ubKnbrr  rt^Httuic  to  lb*  cuaal.<h  «b»ra  lb«  y^itU- 


^S^ 


Received  full  prvp^yment  of  postage. 


THIS  RECEIPT  MUST  BE  ISSUED 
FOR  (VCRV  MAILINQ,  WHETHER 
THE  MATTER  SE  SUBJECT  TO 
POBTAQE   OR   FREE 


..^(^ 


Total  number  of  pounds  for  Nov.  issne 

One  copy  of  Nov.  issue  wxappeil  weighs  7.3  ounces,  making  a  total  number,  mailed  at  the  pound  rate,  of. 
Copies  mailed  in  Cleveland  under  sumps  175,  atid  260  delivered  to  our  ofi5ce  make  an  addition  of 

The  total  edition  for  Nov.  being 


Jcember,  1905 
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The  reason  your  dealer  tries  to  sell  you  a  "Just  as  Good"  as 

Rainbow  Packing 

is   because   his   profits   are    50    per   cent,    greater   on   the 

imitation  kind 


State  clearly  on  your  packing  orders  Rainbow  and  be  sure  you 
get  the  genuine.  Look  for  the  Trade  Mark,  three  rows  of  dia- 
monds in  black  in  each  one  of  which  occurs  the  word  Rainbow. 

RAINBOW  PACKING 

is  the  most  satisfactory  packing  ever  made.     Can't  blow  RAINBOW  out.     Makes  a  perfectly 
^p  tight  jomt  for  air,  steam,  hot  or  cold  water,  gas,  oil  or  ammonia. 


THE  PEERLESS  RUBBER  MANUFACTURING  CO. 


18-24  Woodward  Avenue.  Detroit,  MicK. 
Comer  Common  and   Tchoupitoulas  Streets, 

New  Orleans,  L.a. 
210-214  N.  Third  Street.  St.  l^uu.  Mo. 
1212  Famam  Street,  Omaha.  Nd). 
422  Second  Street,  Macon,  Ca. 
202-210  South  Water  St..  Chicago.  111. 
634  Smithdeld  Street,  Pittiburg.  Pa. 
I60M6I5  17th  Street.  Denver,  Colo. 


16    WARREN    STREET 
NEW  YORK 


220  South  Fifth  Street.  Philadelphia.  Pa. 
17-23  Beal   Street   and    18-24    Main  Street 

San  FrancijCD,  Csl. 
20th  Street  and  Railroad  Avenue,  Biiming- 

ham,  Ala. 
1 22 1  - 1 223  Union  Avenue,  iCansai  City,  Mo. 
709-711  Austin  Avenue,  Waco,  Te»ai. 
51-55  Nordi  College  Street.  Charlotte,  N.  C. 
Corner  Ninth  and  Cary  Sts„  Richmond,  Va. 


^ 
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ENGINEEI^S'  REVIEW 


Decemlx 


This  is  P.  P.  P. 


Rod 


PacKing  I 

fully  J 


Look  at  it  carefully 

It  contains  the  original  sliding  wedL^e  that  has  revolutionized  rod 
packings.     It  is  at  once  the  most  adaptable  packing  for  engines  of  all  types  and 
horse-power.     Today  its  reputation  for  saving  power,  fuel  and  labor  is  not  sui 
by  any  device  in  the  engine  room. 

Just  to  ascertain  how  much  P.  P.  P.  was  superior  to  the  best  solid  packt 
some  leading  Mechanical  Engineers  put  P.  P.  P.  through  a  series  of  scientific  tests. 

P.  P.  P.  proved  a  winner!     Its  work  surprised  even  its  best  friends.  ^| 

Our  special  booklet  contains  details  of  these  tests;  also  some  valuable  informa- 
tion about  packing  the  rod.  It's  M^ortH  money  but  we  will  give  it  to  any 
engineer  whose  packing  does  not  work  with  entire  satisfaction. 

Write  for  it  today.     Department  "H." 


pes  ana 

'1 
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Bed  from  p*ge  St) 
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t  Bending  Co. 
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Rubber  Co. 

Instruction 

truction  Co. 

Speed 

L.  S, 
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Sons,  Jas.  L. 
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Lace  Leather 

Chicago  Rawhide  Mfg.  Co. 

Levels 

Starred    Co.,    L.    S. 

Lubricators 

American   Injector  Co. 
Detroit   Lubricator  Co. 
Greene,  Tweed  &  Co. 
Keyatooe   Lubricating  Co. 
Lankcnheimer  Co. 
Nugent  &  Co.  W.  W. 
Ohio  Injector  Co. 
Pcnberthy  Injector  Co. 
Powell  &  Co.,  Wm. 
Sterling   Lubricator   Co. 
Williams  Valve  Co.,   D.  T. 

Lubricators,  Automobile 

Lunkcnheinu-r   Co. 

Machinery,  Coal  and  Ash 
Handling 

Borden  &  -Selleck  Co. 

Machinery,  Conveying 

Borden  &  .^elleck  Co. 


;ry,  Ot 

Co..  V, 


.'Vnderson 

Machines,  Drilling 

McCrea  &   Co..  Jas. 

Machines,  Electric  Boring 

McCrea  &   Co.,   Jas. 

Mats  and  Matting 

Quaker    Cily    Rubber    Co. 

Micrometers 

StarrrtI   Co..    L.    S. 

Mill  Equipment,  Wire 

Ilatcs   Machine   Co. 

Motors 

American  Engine  Co. 

Nail  Machines,  Wire 

Hates    Machine    Co. 

Nail  Rumblers 

Hates   Macliinc   Co. 

Oil  and  Grease  Cups 

American  Injector  Co. 
Bushnell  &  Co.,  John  S. 
Detroit  Lubricator  Co. 
France  Packing  Co. 
Keystone   Lubricating  Co. 
Lunkenhcimer  Co. 
Nugent  &  Co.,  W.  W. 
t)hio   Injector  Co. 
Penberthy    Injector    Co. 
Powell  &  Co.,  Wm. 
William*  Valve  Co..   D.  T. 

Oilers 

Lunkcnheiraer  Co. 
NuKcnt  &  Co.,  W.  W. 

Oiling  and   Lubricating   De- 
vices 

Lunkenheimer  &  Co. 
.\uKcnt  &  Co.,  W.  W. 

Oiling  Systems 

Hurt    .Mfg.    Co. 
Lunkenheimer  Co. 
.Nugent  &  Co.,   W.   W. 
Pittsburg  Gage  &  Supply  Co. 

OUs 

Harris  Oil  Co.,  A.  W. 
Internalional  Boiler  Compound  Co. 
Lubrnn  Mfg.  Co. 
Standard  Oil   Co. 
Vacuum  Oil  Co. 

Packing,  Metallic 

France   Packing   Co. 

Packing,  Rawhide  Hydraulic 

Chicago   Rawhide   Mfg.   Co. 

Packing,   Sheet  and   Fibrous 

Chicago   Rawhide   Mfg.   Co. 
Crandall    Packing  Co. 
France  Packing  Co. 
Gould  Packing  Co. 
Greene,  Tweed  &  Co. 
Lubron  Mfg.  Co. 
Patterson  Co..  D.   S. 
I'eerless  Rubber   Mfg.  Co. 
Quaker   City    Rubber  Co. 
Robertson  &  Sons,  Jas.   L. 

Packing  Tools 

Mound  Tool  &   Scraper   Co. 
(Continued  on  page  60. ) 


Let  us  place  in  youi  hands  a  catalog  of 

Crandall  Pachin^s 

A  pmcticnl  and 
reliable  aid  to  tKe  engineer 

who  prides  himself  on  the  efficiency  and  perfect  con- 
dition of  his  engines. 

CRANDALL  PACKINGS  are  scientifically 
adapted  to  every  purpose,  dependable  for  resiliency, 
close  fit  and  durability. 

The  process  of  sat- 
uration with  a  high 
grade  lubricant,  by  a 
special  cold  oil  process, 
to  which  all  Crandall 
Packings  are  subject- 
ed, ensures  durability 
and  friction  reducing 
properties.  A  close 
fitting  joint,  without 
I  risk  of  charting  ot 
scoring  a  rod. 

Style  No.  65  1077:0111  Water 
Pump  Cylinders  and  Plunders. 

CRANDALI^  PACKING 

is  supplied  in  styles  and  azes  for  all  purposes  and  is 
always  ready  for  use.  Can  be  kept  in  stock  without 
risk  of  deterioration. 

A  catalog  of  Crandall  Packings  places  a  complete 
line  of  packings  for  all  purposes,  at  all  times  within 
the  engineer's  call.     Sent  for  the  asking. 

Crandall  Packing  Co. 

Palmyra,  N.  Y. 

New  York  Store,  Chicago  Store, 

136  Liberty  St.  52  W.  Washington  St. 

Cleveland  Store,  No.  9  South  Water  St. 
Pacific  Engineering  Co. ,  Seattle,  Washington,  Pacific 
Coast  Agents. 


6o 


ENGhNEERS'  [REVIEW 


December. 


The  time  will  come,  is 
rapidly  approaching,  when 
no  engine  room  will  be  considered  corn- 
piste,  without  force  feed  lubrication  for 
every  type  of  engine  or  pump  and  for 
all  classes  of  machinery. 

This  is  the  perfection  of  lubrication 
— oil  supplied,  in  absolutely  controllable 
quantity,  only  to  machinery  in  motion. 

The  New  Improved 
Rochester 
Automatic 
Lubricator 

alone  ensures  reliable  force  feed  lubrica- 
tion. It  is  only  a  matter  of  time  when 
you  will  come  to  think  our  way. 

Our  offer  of  a  Rochester  Lubricator, 
with  all  connections. 

Free  for  50  Days'  Trial 

substantiates  our  confidence  in  the  truth 
of  this  assertion. 

Write  us  for  our  book  if  you  desire  the  fullest 
iaformatioa  oa  force  feed  lubrication. 

Greene  Tweed  Si  Co. 

17  Murray  Street,  NEW  YORK. 


Continued  from  paee  (y) 

Paint 

Dixon  Crucible  Co.,  Jos. 

Pencils   and   Cravons 

Dixon  Crucible  Co.,  Jos. 

Pinions,  Rawliide 

ChicaKo   K,-iwhide   Mfe.   Co. 

Pipe  Cutting  and 
Tiireading  Machines 

.■\rm>lr'jnH    MtK.    Co. 
Columbus  Machine  Co. 

Planimeters 

Bushnell    &    Co.,    John    S._ 
I.ippincott  Steam  Spec.  &  Sup.  Co. 
Ri^bertsoii  &   Sons,  Jas.   L. 
Pumping  Jacks 

Myers  &   Hro.,   F.    E. 

Pumps,  Air 

Canton  I*un»p  Co. 

Wheeler  Condenser  &  Eng.  Co. 

Pumps,   Centrifugal 

Wheeler  Condenser  St  Eng.  Co. 

Pumps,  Oil 

( ireene.  Tweed  &  Co. 
I.unkenheimer  Co. 
Nugent  8e  Co..  W.  W. 
Penhcrthy    Injector  Co. 
Sterling   I-ubricator  Co. 

Pumps,  Power 

Myers  &■   Bro.,   F.   E. 
Quincy    Engine   Works 
Stewart  Heater  Co. 

Pumps,  Steam 

Albany  Steam  Trap  Co. 

Canton  Pump  Co. 

I.ippincott  Steam  Spec.  &  Sup.  Co. 

Snider-Hughes  Co. 

Wheeler   Condenser  &   Eng.   Co. 

Pumps,  Vacuum 

Wht-clt-r    Condenser   &   Eng.   Co. 

Rams,  Steam 

Penbcrlhy    Injector   Co. 

Reducing  Wheels 

nushnell    St    Co.,   John    S. 
Lippincott  Steam  Spec.  &  Sup.  Co. 
Robertson   &    Sons,   Jas.    L. 

Regulators.  Damper 

l!uOini-ll   &    Co.,   John   S. 
I  .ici.nrla  Mfg.  Co. 
Rnbertson  &  Sons.  Jas.  L. 

Regulators,   Feedwater 

I.tL^onda   Mfg.   Co. 
liberty  Mfg.  Co. 
Regulators,   Pressure 

l■^:•^^cr  Kuwineering  Co. 

Reseating   Machines 

I^agnnda   Mfg.  Co. 

Rope   Dressing 

Ding-Surface    Co. 

Rope  Transmission  Wheels 

unites  Machine  Co. 

Rubber  Goods 

Peerlcfs   Rubber   Mfg.  Co. 
Onaker  Citv   Rubber  Co. 

Rules,  Steel 

Starrett   Co..    L.   S. 

Sand,  Fire 

rresbrey    Fire    Brick    Works 

Saws,  Hack 

■••i.irrclt    Co..    L.    S. 

Scales 

I'.ord.-n  St    Sclleck   Co. 

Separators,  Steam  and  Oil 

.Mbany  Steam  Trap  Co. 

Austin  Separator   Co. 

lUisbnell  &  Co.,  John  S. 

Harrison   Safety    Boiler   Works 

lacobs  &  Co.,  Chas. 

I.ippincott  Steam  Spec.  &  Sup.  Co. 

Ohio    Blower    Co. 

Robertson  &   Sons,  Jas.   L. 

Stewart    Heater    Co. 

Squares 

Slarrett  Co..   I..   S. 

Staple  Machines 

Hates   Machine  Co. 

Steam   Specialties 

.Anderson   Co.,   V.    P. 
Lagonda  Mfg.  Co. 
I.unkenheimer  Co. 
Ohio  Blower  Co. 
Pittsburg   Gage   St    S\ipply    Co. 
Powell  &  Co.,  Wm. 
Reliance  Gauge  Column  Co. 
Williams  Valve  Co.,  D.  T. 
Wright   Mfg.    Co. 
Strainers 

Liberty   Mfg.   Co. 


Supplies,  Engim 

France    Packing    Co. 
Lippincott   Steajn   Spec 
.Vugcnt   4    Co..    W.    W. 
Quaker   City    Rubber  C< 
Reliance   Gaugrc    Coli 

Tape    Measures 

Starrett   Co  .    L~    S. 

Tools,   Mechanics' 

Starrett   C.  .    L.    S 

Tools.  Scraping 

Mound  To*t]   &i    Scraper'] 

Traps,  Air 

Wright    Mfg.    Co. 

Traps.  Steam 

-Mhany   Steam    Trap 
-Anderson    Co.,    V.    D 
Golden-.-\nii«-son    Vi 

Co. 
Lagonda  Mfg.  Co. 
McCrea  &  Co..  Jas. 
Ohio  Blower   Co. 
Reliance  Gauge-  Colu 
Wright    Mfg.     Co. 

Trimmings,    £ngine 
Boiler 

Powell   Co.,   \Vl»t. 

Tubing 

Peerless   Rubber    Mf» 

Quaker    City    Rubber    ' 

Unions 

.■\lhany   Steam   Trap  Co 
Lmikenheimcr  Cc. 
Powell    &   Co..    Win. 

Valves 

.Mbany    Steam    Trap 
Foster  Engineering  Co. 
Golden-.\ndersoii    V'aJve  ' 

Co. 
I.uhron   Mfg.    Co. 
Lunkenheimer    Co. 
Pittsburg  Gage  &   Supply  &'' 
Powell  &  Co..   Wm. 
Williams  Valve  Co..    D 

Valves,  Blowoff 

Lagonda  Mtg.   Co. 
Liberty   Mfg.    Co. 
Lunkenheimer    Co. 
Pittsburg  Gage  &   Suuph 
Powell    Co..    Wm. 

Valves,  Gate 

Golden-.Xnderson    Valve 

Co. 
Lunkenheimer    Co. 

Valves,  Non-return 

Golden-.Andcrson    Val»-e 

Co. 
Lunkenheimer    Co. 

Valves,  Pump 

Lubron  M  fg.  Co. 
Peerless  Rubber   Mfj. 
(Junker   Cit_i     R(lt>l>er   Co 

Valves,  Reducing 

Foster   EnginteTing  Co. 
Golden- .\nderson    Valve 
Co. 

Valves,  Tuyere 

Luiikenheinicr    Co. 

Varnish 

Di-xon  Crucible  Co.,  Jo^ 

Watches 

Engineers'    Review   Co^ 

Water  Colunuis. 

Colden-.\nderson    VaIv*  i 

Co. 
Lunkenheimer   Co. 
Pittsburg  Cage  ft  Snpp 
Reliance   tiauge    CollM 
Wright   Mig     Co. 

Water  Purifying 
Softening   Systee 

Harrison   Safety    Boiler 

Water  Testing  App 

Lord    Co.,    t*eo.    \V     — 

Whistles,  Stear 

I.unkenheimer   Co. 
Powell  Co.,   Wm. 
Williams  Valve  Co.,   1 

Wire  Pointers 

Bates    Machine   Co. 

Working  Heads 

Myers  4    Bro  ,    F.    E, 

Wrenches 
Trimont  .Mfg.  Co. 
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Do  you  doubt  that  the 

LUBRON  VALVE 

la  one  of  the  best  if  not  the  best 
pump  valve  on  the  marKet 


If  you  are  an  honest 
doubter  and  open  to 
conviction,  we  want  to 
know  you. 


We  can  prove  to  you  that  the  LUBROM 
pump  value  is  noiseless,  unbreakable 
and  everlasting;  that  it  is  not  affected 
by  hot  or  cold  water,  ammonia,  steam, 
oil  or  brine. 

Send  for  a  fiee  sample  and  be  convinced.  We  also 
make  LUBRON  GREASE,  one  of  the  most  successful 
lubricants  on  the  market,  and  LUBRON  SELF- 
LUBRICATING  PACKINGS  which  are  used  with 
great  success  everywhere. 

LUBRON  MFG.  CO. 

DEPT.  S 
88  Brond  Street.  BOSTON.  MASS. 


Noise/ess  Running. ' ' 

Chicago  R.a'wKide 

Gears  and  Pinions 

' '  Original  Rawhide. ' ' 


MABBS 


Rawhide 

Hydraulic 
PacKing 

It  U  anti-frictional  and  the  moiit 
durable  on  the  markeL 


The  Chicago  Jiaivhide  Mfg.  Co. 


UnrD  FOB  CATALOncS 


71  Ohio  Street,  Chicago,  III. 


If  you  want  the  Best  Get 
^^  _^         /  ^' _  Steam   and   IVatwr 

LrOULa  S  PACKING 


Id  orderinK  ifive  exact  diameter  of  Stuffing 
Box  and  Pistou  Kod  or  Valve  stem. 

See  that  our  name  and  Inde  mark  ia  on 
every  package. 


Besistered  Trade  Mark 


Gould  Packing  Co. 

ALBION  Chipman.  Trras. 

Em«  C<mbridge.  MASS. 


Ring  Packing. 


The  rubber  in  Eureka 
Packing  is  in  the  ri^ht 
place  —  the   center 

IT    ensures    the   elasticity   that   enables  Eureka  to 
adapt  itself  to  every  stuiHng  box  and  keep  sprung, 
bent    and  scored    rods  steam  tight,  without  gripping 
them.     The  rubber  in 

EUREKA   PACKING 

the  Genuine  Eureka — never  can  come  in  contact 
with  the  surface  of  a  moving  rod. 

It  is  closely  enveloped  in  long  fibre  braided  Hax, 
thoroughly  impregnated  with  a  high-grade  lubricant. 
Resists  wear,  no  matter  how  heavy  the  pressure  or 
rapid  the  motion  of  moving  parts,  and  reduces  the 
friction  to  a  minimum. 

Always  ready  for  use,  there  is  no  waste  attached 
to  the  u,e  of 

EL'REKA  PACKING 

and  as  it  costs  about  half  as 
much  as  the  next  best  soft  pack- 
ing. It  is  the  most  economical 
as  well  as  the  most  serviceable 

,  ready-to-use    packing    on    the 

.  market. 

JAS.  I.  ROBERTSON   &  SONS 

402  Futloa  Street.  NEW  YORK 

Have   you  thought   of    thai    [ncticalof,  Reducing  Wheel,  Plaoi- 
meter,  Spencer  Damper  Regulator,  Hine  Separator,  etc.  i 
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iATERSONS 


OIJBLE  OERyiCErACKING 

It  lasts  twice  as  long  as  the  common  kind. 
PROVE  IT THAT '5  EA*Y 

^7^^^  ^H^  ■^^  To  every  engineer  wrilinjg  u»  under  what  presiure  he  is  working,  and  for  what  purpote  he  needi  a  BETTIR 
Wi  wt  W^  w^  psdting  (water,  ileam,  air,  ammonia,  etc.,)  alio  give  the  depth  o(  itufiing  box  and  lize  of  packing:  our  P«i:^ 
^"  ^^^L^r^fc^  Superintendent,  who  ij  a  practical  engineer,  will  explain  in  a  personal  letter  ju»t  what  style  of  packing  will  giTt  iw 
b*st  renilu  and  how  you  are  throwing  money  away  to  buy  packing  which  is  not  suited  for  the  ivork  It  hattt 
do.  At  the  lame  lime  we  will  send  you  a  colored  picture,  (veiy  pretty  and  taken  (rom  lile)  called  "Double  Service  ."  The  bov«  all  lie"!, 
u  weU  u  our  packing.     SUCCESSFUL  EVERYWHERE.     Write  m  TODAY  and  gtl  luiied. 

EverytHizi^  in   Packing  tHat  Anybody-  Wants. 


Double        Service 


D. 


S. 


Best  known  as  The  Best 

Because  IT  IS  The  Best 

Wins  by  Sheer  Merit 


packing' 


Paterson  Co, 


PHILADELPHIA,  PA.,  U,  5.  A. 


A  HIGH  GRADE 


Waltham  or  Elgin 

WATCH 

Hunting  Case,  $13 
Open   Face,        $11 


LADIES  WATCHES  FROM   $15  UP 


Send  for  Circular  telling  how  to 
get  a  Watch  for  Nothing. 


I 
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Armstrong's 

Pipe  Threading  and 

Cutting  Off  Machines 


For  Hand  or  Power. 


No.  0  Machine. 


Save  time  and  labor.  Strong  and  ample  ia  coa- 
(truclion.  All  driving  gean  aie  encloaed  in  oil  chats- 
bert,    keep'uig    them    lubricated    and    (ree    (rom     dirt. 

Genuine  Anmtrong  Stocks  and  Dies. 

The  Armstrong  Mfg.  Co., 

Bridgeport,  Conn. 


New  York  Offlcc— 130  Centre  St. 


Catalocve  lent  oa  let*"' I 
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IR  OFFERS 


Wc  will  tend  an  Indicator  or 
Reduclnc  Wheel,  or  both,  svb- 
jcct  to  examination  at  expnsa 
office,  to  be  returned  at  our 
f  not  found  to  be  first  class  in  every  detail,  or  we  will  send  one  of 
i  Sucker  Tube  Cleaocra.  subject  to  trial  and  approval,  to  be 
it  not  satisfactory. 

IB  SOOT  SUCKER  draws  the  soot  from  the 
Bbes  without  admitting  steam  into  them. 


Bachelder  Indi* 
cator  with  Ideal 
Wheel  attached 


BLpIete.  convenient  and  nrliable  ;  tvady  for  various  press- 
urcs  wiihoutchange  of  spring :  guaranteed  correct. 


Iiael  Damper  Regulator.         Automatic  Oil  Cups. 

Qrate  Bars,  all  Idads. 
and  Oil  Separators.  Furnace  Blowers. 

Send  for  our  Catalogue. 

JOHN  S.  BUSHNELL  &  CO. 

krty  Street.  NEW  YORK. 


?  Trouble^Saver — 1 

i*re  troubled  whh  hot  pins  or  bearings,  labor- 
Stlves  or  groaning  cylinders,  troubled  with 
'  oil  bills,  with  oil  in  your  heating-system 
s,  or  anything  that  directly  or  indirectly  has 
with   lubrication,  you   should   investigate 

MXON'S  FLAKE  GRAPHITE 

"THE  TROUBLE  SAVER" 

valuable  booklet  No.  t64-C  on  Graphite  LubricaUon 
and  test  samples  free 

)h  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 


A>  INDICATOR 

or  your  choice  o(  500  other  artkla  of  uie  to 
bdents.  engineeri,  etc. 

Send  (or  free  premjuin  lisl.     Use  lilaalc  bdow. 

FRANCE  PACKING  CO.,  Inc. 

\  Stale  Street,  Tacony.  rblladelphla.  Pa. 

'  Hennfaclurera  of 

|c«  Sheet  and  Fibrous  Pacl(ln|{s. 


Wking  Co.  Date 

llemea:     Please  send    tat    premium    list    advertiied   ia     the 
r  Reriew. 


\ „™ 

Uby 


Robertson-Thompson 
Indicator 

Its  use  is  one  of  the  secrets 
of  an  engineer's  success — 
Fits  him  for  a  better  position, 
better  pay.  Sold  on  ea^ 
tenns. 


Robcrtaon-Thompaon  Indlcstor 


A  WiUis  Planimeter 


dot  only  enables 
you  to  obtain 
the  area  ol  an 
indicator  card, 
but  wilt  sUo 
give  you  the  M. 
t.  P.  abtolutely 
correctly- -with- 
out any  com- 
putation what- 
ever. Any  en- 
gineer can  a5ord 
the  price 


The  Wiiitt  PllolnKtct 


A  Hine  Eliminator 


either  vertical  or  horizontal,  in  the 
steam  line  close  to  the  engine,  ensures  de- 
livery of  dry  steam  to  the  cylinder;  in  the 
exhaust  line  extiadi  all  oil. 


Ask  us  about  our  Spencer  Damper 
Regulators,  Victor  Reducing  Wheels, 
Feed  Water  Heaten,  Shaking  Grates, 
Ejdiauit  Heads,  etc.,  and  Eureka  Packing. 


Hin<  Eliminator 


Jas.  L.  Robertson  ®  Sons 

402  Fulton  St.  New  York 
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SEND   FOR  OATALOQUE  OF 

INDICATORS.  REDUCING  WHEELS. 

PLANIMETERS,  SEPARATORS, 

ETC.,    ETC.,    TO 

Lippincott  Steam  Specially  &  Supply  Co., 

NEWARK,    N,   J. 


OUR  OFFER  OF  A 


FREE   INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  I(  vou  are  an  engineer  desirous  of 
learning  indicator  work  ''to  a  finish, ' '  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  read 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  further  particulars,   which  are  free.     Address 


A. 


LI  PPI  N  COTT 


GENERAL  MANAOER  OF 


INDICATOR   INSTRUCTION  CO. 

93  GREEN  ST.,   NEWARK,   N.  J. 


CHICAGO 

SIGHT  FEED 
LUBRICATORS 

Appeal  to  the  user,  be- 
cause they  are 
reliable,  durable 
and  long  lived. 
They  give  no 
trouble  when  ex-< 


posed  in  cold  places.  The  con- 
struction is  such  that  the  cost  of 
keeping  them  in  repairs  is  very 
small. 


Chlcar*  Cl;>« 
O*'   Lubrlcxtar 


GARFIELD 

DOUBLE  JET 
INJECTORS 

are  what  you  want  when  having  severe  con- 
ditions, such  as  handling  hot  water,  long 
lift,  etc.  Place  a  Garfield 
Injector  on  your  boiler  at  once. 
It  will  pay  for  itself  by  avoiding 
delays  and  loss  of  time,  which 
you  experience  when  using  other 
makes.  Testimonials  from  users 
are  the  best  indorsments  we  can 
give. 


Chicago  Aato- 

nutlc  Injector 


The  Ohio  IsjECTOlt  Co..  W'adsworth,  Ohio,  Olive.  Hahdin  Co..  Texas.  Dec.  .».  iyo4. 

Dear  Sms.— Replying  to  your  letter  of  Nov.  asih.  will  say  that  we  have  used  several  different  makes  of  injec- 
tors, but  none  of  them  have  eiven  the  ^tisfaction  that  your  Garfield  Double  Jet  Injector  does  and  we  are  now  using 
them  altoeelber.     Under  separate  letter  wc  are  today  orderiniz  one  more  So,  lo  for  our  new  boilers. 

Yours  truly  Olive  STEiiMEHaitmc  &  Co.  c,  A.  9. 


I  THe  Ohio   Injector  Company 

r  »IAIN  STREET  WA.OSWORTH,  OHIO 


We  manufacture  Injectors,  Ejectors  and  Sight  Peed  Lubricators  for  stationary  and  locomotive 
service,  having  the  largest  and  most  up-to-date  factory  in  the  world.  You  should  have  one  of  our 
catalogues  for  reference. 


9    READY  rf 
^•iRonixvAL^ 


-J 


Qet  the  POWELL  Habit 

Tliat  habit  is  quality  and  satisfacton'  prices — something 
tanjifihle  relating  to  steam  brass  goods  for  the  engine 
and  l>oiler  room. 

In  quick  opening  lever  valves,  such  as  throttles  for  road  enirinea. 
saw  milta^  coal  boiflt.s.  autns,  laundry  machinery,  oil  pipe  Hoes  and 
all  uiiC9  where  it  is  desired  to  start  and  iitop  quickly  ■>  full  flow  of 
fluid. 

The  "POWEIX  TITAN"  for  pressures  up  lo  175  ]bs.  or  the 
■  POWELL  RHADY"  forpresaures  up  lo  75  lbs.  are  uoQUtrationably 
the  valves  to  use. 

No  jambiDff.  no  sticking,  durable,  thoroushly  dependable, 
quick  actinff.  full  open  way  vaK'es, 

Jobbers  in  your  territory  wilt  quote  prices  and  furBLsta  circulars. 
A  trial  order  is  most  convinciuc:. 


MANCFACTXJRKD    BV 


THE  WM.  POWELL  CO., 


Mcolion  "Kng^ineeni'  Review," 


Cincinnati,  Q. 


"TITAN" 
Throttle  Valve 
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.  JUIMETTO 
m^  TWIST 
^ JACKING 


There   never  was    a    valve 
stem  that  could  not  be  packed  with 


Palmetto  Twist 


in  half  the  time  that  it  takes  to  dope  up 
enough  cotton  yarn  or  asbestos  wick  to 
doit. 

One  pound  of  Palmetto  Twist  has 

more  life  to  it  than  one-half  dozen 
pounds  of  cotton  yarn  or  asbestos  wick. 

Pack  a  valve  stem  or  a  small  rod 
with  Palmetto  Twist  and  it  stays  steam- 
tight  and  it  will  work  free  and  easy. 

It  is  the  one  packing  that  every 
engineer  needs  for  every  working  day 
he  puts  in. 

SEND  FOR  FREE 
SAMPLE   SPOOL. 

Greene  Tweed  ®  Co. 

17  Murray  Street, 
NEW  YORK. 


^Automatic 
Iiyectox 


fl  Before  leaving  the  factory 
each  U.S.  Automatic  Inje 

is  tested  undermost  exactins 
ditions  —  on    di^ercnt     Hf  t« 
various  ilc.im  pressure*. 
4  \Vc    tf«&Ar»sftt*«     eacls 
work  *B  shown  on  the  "Certific&te  of  Ransc  and  Cap 
ty"  attached  toil. 

^  You  don't  experiment  when  you  buy  a  "U.  S." 
fl  Endorsed  by  the  U.  S.  Government  and  over 
Engincers- 

^  Write  (or  Catalog  of  eiectors.  crease  cups,  oU  i 
pumps,  hre  plu2>.  wattr  heaters,  cfc.  and  our 

Entfineer**  R«cl  BoolC.  V*«*«* 
Contains  iniormation  worth  its  weight  in 
cold,     ScH'J  for  it.     Write  today. 

AMERICAN  INJECTOR  CO.. 


You  should  familiarize  yourself  with  ( 
that   is   likely  to  reduce  the  cost 
maintenance  or   repairs;    that   will    save  la| 

trouble  or  worry. 


h  every  del 
off    openm 


It  is  needless  to  sav  I 
important  a  goo<!  la 
cator  is  around  a  s^ 
plant.  We  want  y<M 
investigate  fully  the  ] 

STERLIN 
Force  Fe€ 
Lubricat< 

We  Icnow  it  will 
the  most  sever  e  teit 

It  is  full  cf  ^oodp« 
and  has  advantjg;es 
posscised  l)v  any  olbl 

We  will  be  piesae«| 
send  one  with  all  n4 
sary  connections 
davs'  trial. 

We  want  yon  toi 
oar  catalog^. 

Stcrlin[ 
Lubricator  C 

5  FranK  Stttet,   ' 

ROCHESTER,    N, 
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^ 


THE  NATIONAL  FEED  WATER  HEATER 

2,000,000  Horse  Power  ia  Daily  Use. 

The  principal  characteristics  of  these  heaters  are  SIMPLICITY,  CHEAPNESS,  REUABILITY  and 
EFFECTIVENESS  and  full  amoiint  ol  heating  surface  in  every  heater. 

Supplies  Water  to  the  Boiler  at  212"  F. 

W«  manufacture  the  Original  and  Only  Qenulne  Flrst-Class  Coil  Feed  Water  Heaters. 

Made  and  sold  oaly  by 

THE  NATIONAL  PIPE  BENDING  CO. 

175  Lloyd  St.,  NEW  HAVEN,  CONN. 


We  «l»o  manufacture  ail  kinds  of 
COII.S  IN  IKON.  URaSs  ANU  CUl'l'tR  PtPS 


Catalogue  and  Prices  on  application . 


The  National 


Some  Facts  about  Detroit  Lubricators 

There  are  800,000  of  them  in  use. 

More  of  them  are  sold  than  of  all  other  makes  combined. 

They  are   used  by   fully   nine-tenths  of  the  prominent  American  Engine 

builders 

It  requires  merit  to  establish  such  a  record. 

Catalogue  on  application. 

Detroit  Lubricator  Company, 

DETROIT,         ^        MICH. 


Repairs  for  Pipe  Leal(S— Climax  steam  joint  Glamps 


C   !.>iil«ll 

l^ 


A    PERMANENT   REPAIR    FOR    PIPE   JOINTS 

mode:i^  flange  clamp. 


AUdc  For 
All  Sizu 
of 
Fiangu. 

EMERGENCY  PIPE  CLAMP. 


Send  lor  our  1 90S 
Catalog,  Showing 
Our  Line  of  Mon- 
ey-Sa  vers. 


To  Repair  Spllti 
and  Ruit  Holts 
on  Pipu, 


JAMES  McCREA  &  CO.,  Mfrs.,  70  W.  Wastilngton  St„  Chlcigo. 


*^/ye  JACOBS  Patent  Water  Tube^ 


Feed  "Water  Heater  and  Purifier 


Great  Eiriclcncy 
Simplicity  of 
Construction 
and  Low  Cost 


Baa  a  cast  non  abell 
which  will  never  wear  out; 
wi  tb  seam  less  d  rawn  brass 
tubes  expanded  into  tube 
plates  at  top  and  bottom, 
with  double  blow-off. 

The  tubes  being  sur- 
mounted by  a  cap,  form- 
inir  a  chamber  at  the  top. 
and  beinff  fastened  rigidly 
only  to  the  lower  tube 
plate,  free  play  Is  givm  for 
ezpausion,  thereby  pre* 
venting  rupture  and  leak- 
age of  Joints. 


Chas.  Jacobs  &G>. 

dl  Oliver  Street, 
BOSTON.     .     .     MASS. 


R.  B.  MURRAY, 

4i  Pint  National  Bank 

Building. 
Pittsburg,     ■     ■     Pa, 


J 


lJ 
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ENGINEERS'  REVIEW 


The  Straight  Tube  Heater  has  Many  Advan- 
tages— It  is  Easy  to  Keep  Clean — Easy  to  Re- 
move— One  Shape  of  Tube  Will  Do  for  All  So 
that  it  is  not  Necessary  to 
i^"*       Carry    Several    Sizes 


on 


Hand,  Etc.,  Etc, 


The 


Wheeler 

Vertical  Feed- 
Water   Heater 

Isthalkindofthratcr.  Ilhasstraight 
■camlesfl.  dmwn  hrsKs  tubes  tested  to 
700  pounds  ixrr  square  inch. 

It  is  well  made  throngbout  and  the 
tubes  are  finished  with  plain  ends  and 
both  endi  are  packed  with  our  stand- 
ard healer  packing  and  aecured  with 
brass  ferrules.  This  method  of  fa»t- 
en insr  the  tubes  is  far  6ui>erior  to  2ny 
other. 

FUBTMER  INFORMATION  OLADLV 
FURNISHED  UPON  REQUEST 

WV  aho  mamifarlute  Surface  Con- 
densers: Combined  Auxiliary  Con- 
densersand  Feedwater  Heaters:  Com- 
plete Coolinn  Towers  and  Conden'tni; 
Plants:  Hdward's  Patent  Air  f*unips; 
Cenlrifural  Pumps:  Kotary  Dry  Vac- 
uum Pumps. 
Hieh  Vacuums  for  SIram  Turbines, 

^VKeeler  Condenser 
^    aa>    Engineering    Co. 

42  Broadway,    New  York. 


SEND  FOR  LATEST 
OATALOa 


C»n«rt.  N.  J. 
Yokahama 


WORKS: 

Lomioa 
Su  Fr«nciKo 


Trkrttr 


Conveying  Machinery 

for  Po^vpr  H0U-ICJ.  Con]  Mine.*,  Yarcfa  and  Docks 
CtttaJods  aarl  tsUoitttrs  Furalslieil 

BORDEN  &  SEILECK  CO.  T^Zf'S^S. 


LAMPREY    PROTECTIVE 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIRS. 

No  burned  out  atrhes  and 
cracked  fronts  if  you  \iac  this 
device  for  protectiusr  boiler 
mouths.  Besidra  preservinif 
the  brickwork  about  the  fur- 
nace fronts,  it  saves  fuel  and 
allows  thr  utilization  of  beat 
otherwise  wasted. 

SHAMROCK  MILLS. 

Winston-Salem.  N.C.,Jan.2.'u3 
The  lamprey  Co. 

Dear  Sirs:  We  have  been 
usinic  for  the  past  sixty  days, 
the  Lamprey  Protective  Arch 
Plate  which  works  to  our  en- 
tire satisfaction.  Were  we  to 
put  in  another  boiler,  we 
should  be  sure  to  use  this  de- 
vice. 

Yours  truly. 

SHAMROCK  MILLS. 

THE  LAMPREY  CO. 

WESTFIELD,   MASS. 

So.  Okfices:  Box  321.  Mariet- 
U,  Ga.  1124  Century  Bids.. 
Atlanta.  Ga. 

Bbahcii  Ofpicb:  240  Chestnut 
St..  Philadelphia.  Pa. 


AOCNTB  WANTED  IN  THE  SOUTH  AND  WEST. 


Do  you  -want  better  water 
for  xour  boilers? 


Wc  guarantee  our  Cocliranc  Ifeatcrs  to  im- 
prove the  (|uality  of  the  boiler  feed  supply,  no 
matter  how  bad  it  is.  These  heaters  effect 
purification  by  heating  the  water  in  an  open 
vessel  to  the  temperature  due  to  the  exhaust 
steam,  and  by  providing  for  sedimentation, 
filtration  and  floatation.  Besides  this  they  save 
and  add  to  the  feed  supply  the  pure  condensa- 
tion of  the  steam  used  in  heating  the  water; 
that  is  they  save  about  14  per  cent  of  all  tJie 
w.iter  used  by  the  boilers.  If  you  can  run  for 
si.x  weeks  without  cleaning  your  boilers,  using 
your  present  supply,  you  can  run  for  more  than 
seven  weeks  without  cleaning  if  you  put  in  a 
Cochrane   Heater. 

Purification  in  .1  Cochrane  Heater  is  ac- 
complished without  alTecting  the  heating  eiii- 
ciency  (a  Cochrane  Heater  always  gives  the 
ma.ximum  temperature  no  matter  how  dirty 
or  how  old),  and  every  facility  is  provided  for 
lliorouKhly  cleaning  the  heater  quickly  and 
easily  without  disconnecting  the  piping. 

With  our  Sorge-Cochrane  Systems  we 
guarantee  to  prevent  the  formation  of  hard 
scale  in  boilers  and  to  keep  boilers  in  such 
condition  that  they  can  be  readily  washed  out 
with  a  hose  at  any  time.  Would  you  like  to 
investigate  our  Cochranes  or  our  Sorge- 
Cochranes? 


Harrison  Safety  Boiler  WorHs, 

aiST  N.  I7th  Str««t. 
PHILADKLPUIA.,  PA. 


ENGINEERS'  REVIEW 
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BBAUST  Steam  iwrnr 


EXHAUST  OUTLET 


I 


MINBLINS  CHAMBER 

AND 

Sra«T     NOZZLE 


AUTOMATIC 

,.^'|c^^.^;ll■ 


COLO 
WATCR 


NotV'O'days  eoery  plant  of  sufficient  capaci' 
ty  has  (or  ought  to  haue)  some  kind  of 
a  feed  water  heater.    The  econ* 
omy  of  a  good  heater  is 
no   longer  doubted, 

THE  STEWART 

Improved  Feed  Water  Heater, 
Oil  Separator  and  Filter 


la    ^uar«nteefl    to    incre^** 
the  economy  of  j'our  plant 

h  saves  fuel  by  heating  the  feed  water  lo  the  boiling  point 
Reduces  the  labor  of  cleaning  boilers  by  BItering  ancJ  purify- 
ing the  feed  water  before  it  goes  to  the  boiler. 

It  separates  oil  from  the  exhaust  steam.  TTie  exhaust 
can  then  be  used  for  other  heating  purposes  and  the  conden- 
sation returned  pure  to  the  boiler 

ll  automatically  regulates  the  supply  of  water  to  the  heate 
by  balanced  valve  and  seif-draining  float. 

Made  of  best  material  and  by  the  best  workmen. 


The  Po\irer  Pump  is  the  most 
economical  form  of  boiler 
feed  and  ours  is  a  "dandy" 

It  is  simple  in  construction  and  less  liable  to  get 
out  of  order. 

The  pump  shown  herewith  is  of  the  double 
plunger  type  and  can  be  run  as  double  pump  or  as 
two  distinct  plunger  pumps. 

It  is  self-contained  and  complete  in  itself. 

Attach  the  pipes,  put  on  the  belt  and  it  is  ready 
for  service. 

We  make  several  types. 

G«t  our  Catslotf. 

The  Stewart  Heater  Co. 


160  Norfolk  Ave. 


BUFFALO,  N.  Y. 


I 


NO  6.  DOUBLE  PLUNGER  PUMP  WITH  E0CENTRIC8. 


1 
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The  Straight  Tube  Heater  has  Many  Advan- 
tages— It  is  Easy  to  Keep  Clean — Easy  to  Re- 
move— One  Shape  of  Tube  Will  Do  for  All  So 
Q  .._>....       ^i*^*  '*  i$_ not  Necessary  to 


Carry    Several 
Hand,  Etc.,  Etc. 


Sizes  on 


The 


SEND  FOR  LATEST 
OATALQQ 


Wheeler 

Vertrcal  Feed- 
Water   Heater 

Isthmkindofahntcr.  Ithustralsht 
ft<ranitess,  drawti  lirass  tubes  leittcd  lo 
700  pounds  iK-r  square  inch. 

It  is  well  made  throughout  and  the 
tubes  are  6ni.shrd  with  plain  ends  and 
both  enda  are  packed  with  our  stand- 
ard heater  packinc  and  aecurrd  wiih 
brass  ferrules.  This  method  of  fa«l- 
ening  the  tubes  is  far  superior  to  -ny 
other. 

FUHTMEB  INFORMATION  OLADLT 
FURNISHED  UPON  REQUEST 

WV  atso  mannfartutr  Surface  Con- 
densers;  Combined  Auxiliary  Con. 
deosers  and  Feedwater  Heaters;  Com- 
plete  Coolins  Towers  and  Conden-ing 
Plants:  Edward's  Patent  Air  Pumps; 
Centrifiieal  Pumps:  Rotary  Dry  Vac- 
uum PumpK. 

Hish  Vacuums  for  Steam  Turbines, 

VTheeler  Condenser 
<El    Engineering    Co. 

42   Broadway,    New   York. 
WORKS: 

Cmrtrrrt.  N.  j.  Londoo  ChjicaBo 


Conveying  Machinery 

for  Tower  Hoaaea,  Coal  Mlaea,  Yards  and  Docks 
Catalods  and!  Ksllixial«a  Furnished 

BORDEN  &  SEILECK  CO.  !;.?„"?."  l^clirS 


LAMPREY    PROTECTIVE 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIRS. 

No  burned  out  arches  and 
cracked  fronts  if  you  vtac  this 
devic«  for  proleclinif  boiler 
mouths.  Besides  preservinK 
the  brickwork  about  the  fur- 
nace fronts,  it  saves  fuel  and 
■Hows  th!  utilization  of  beat 
otherwine  wasted. 

SHAMROCK  MILLS. 

Winston-.Salem.  N.C..Jan.2.*U3 
The  Lamprey  Co. 

Dear  Sirs:  We  have  been 
usinsforlhe  past  sixty  days, 
the  Lamprey  Protective  Arch 
Plate  which  works  to  our  en- 
tire satisfact.on.  Were  we  lo 
put  in  another  boiler,  we 
should  be  sure  to  use  this  de- 
vice. 

Yours  truly, 

SHAMROCK  MULS. 

THE  LAMPREY  CO. 

WKSTFIEI.U,   MASS. 

So,  OmcES :  Box  321,  Mariet- 
ta. Ca.  1U4  Century  BIdff.. 
Atlanta.  Ga. 

Bba»ch  Office:  240  Chestnut 
SL.  Philadelphia.  Pa. 


AQENTS  WANTED  IN  THE  SOiJTH  AND  WEST. 


Do  y^ou  want  better  water 
for  your  boilers? 


We  guarantee  our  Cochrane  Heaters  to  im- 
prove the  quality  of  the  boiler  feed  supply,  no 
matter  how  bad  it  is.  These  heaters  effect 
purification  by  heating  the  water  in  an  open 
vessel  to  the  temperature  due  to  the  e.xhnust 
stcnni,  and  by  providing  for  sedimentation, 
filtration  and  floatation.  Besides  this  they  save 
and  add  to  the  feed  supply  the  pure  condensa- 
tion of  the  steam  used  in  heating  the  water; 
that  is  they  save  about  14  per  cent  of  all  the 
water  used  by  the  boilers.  If  you  can  run  for 
six  weeks  without  cleaning  your  boilers,  using 
your  present  supply,  you  can  run  for  more  than 
seven  weeks  without  cleaning  if  you  put  in  a 
Cochrane  Heater. 

Purification  in  a  Cochrane  Heater  is  ac- 
complished without  affecting  the  heating  effi- 
ciency (a  Cochrane  Heater  always  gives  the 
maximum  temperature  no  matter  how  dirty 
or  how  old),  and  every  facility  is  provided  lor 
thorDUKhly  cleaning  the  heater  quickly  and 
easily   without  disconnecting  the  piping. 

With  our  Sorge-Cochrane  Systems  we 
guarantee  to  prevent  the  formation  of  hard 
scale  in  boilers  and  to  keep  boilers  in  such 
condition  that  they  can  be  readily  washed  out 
with  a  hose  at  any  time.  Would  you  like  to 
investigate  our  Cochranes  or  our  Sorge- 
Cochranes  ? 


Harrison  Safety  Boiler  WorKs, 

ai37  N.  17th  Stre«t, 
PHILAOKL.PHIA.  PA. 
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Save  Coal,     Watch  Your  AsK  Pile 
THe  Martin 


MARTIN  GRATE  CO.,  83  van  Suren 


r\OES  not  allow  any  fine  < 

to  go  into  the  ashpit.     Il] 
burns  it  all.      Will  pay  for  it- 
self  several  times  over  each  se*-l 
son  in  the  saving  of  fuel      Putl 
Inatrialset  no>v.    Burn*] 
any    coal    and     is    e^>ecially  | 
adapted  (or  the  chea[>er  grades, 
such    as  slack   and    screeningv , 
No  change  required  in  your  fur 
nace.  Anyone  can  set  it  in  place 

USED  AND  BMIKJKSKO  BT 

Cnnc  Co   _Ct 

McCorniick  Htrv.  Mach.  Co_ 

American  Can  Co 

Am.  Steel  &  Wire  Co JoJiel,  tlU 

Armour  &  Co..  Klevatois Clu(;at« 

Atlas  Brewiiisf  Co  .. 

Albert  Schwill  &  Co 

St.  Charles  E.L.  PlaUt.  St.  CIutIm.  nUl 
Harlem  Eire.  Ught  Plant.  Hai1«n.nLl 
Alabama  s.&W.Co.,BiniisnshatB,  AU.-I 

Kokomo  S.  &  W.  Co Kokomq,  tad-l 

DodKe  Mfg.  Co Mixliaw^i.::.  IixL  " 

Bert'liofl  Brrwing  Co    Ft.  W 
Bedford  E  L  &  Pow.Co  Be.  1 
R'XrkKapidsH  L  Plant  Ko   k  i 
Sleepy  Hye  Mil'K  Co.Sle«py  Hye.  M>ua 

Street,  CHICAGO 


■ 


The  Russell   Automatic  Engine 

IL        f 

AVx^N,               rA  r 

SINGLE 

AND 

1  I^I^^HHlp^iHn^^^H 

FOUR 

UK^^^^^^VW  .^^^V^^yS^^^^ 

VALVE 
TYPES, 

THE  RUSSELL    ENGINE  CO. 

BUILDERS                                                 MASSILLON,  OHIO. 

ADDRESS    DEPABTVENT    -'B"    FOR   CATALOGUE 

Starrett  Speed  Indicator  No.  104 

Price,  Postpaid.  $1.00 

This  Indicator  may 
be  run  at  hiitbest  speed 
•  requirtrd.  without  heat- 
ins.  The  workinff 
partaareencased.  Dial 
has  two  rows  of  fiffures, 
reading  either  right  or 
left  Bi  ahaft  may  run. 
Steel  pointed  apindle 
witb  rubber  tips  for 
both  pointed  and  cen- 
tered abaft*.  The  0 
mark  may  be  inatantly  act  at  the  atartlnr  poinL 

Send  for  free  CataloKue  No.  171  of  Fine  Tool*. 
The  L.  S.  Starrett  Co.,  Athol  Mass.,  U.  S.  A. 


Holyokc  Steam  Boiler  Works 

MANUFACTURERS  OF 

BOILERvSi 

Horizontal  Tubular,  Manning  Vertical.  Triple 
Draft  Water  Tube   and    Locomotive    Types 

AI^O  ALL  KINDS  OF 

Plate,  Steel  and  Iron  Work  | 

SEARS 

PATENT  EXTENSION  FURNACE 

For  burning  sawdust,  wood,  waitt  and  lK>^arsc 

Rotary  Blochers  and    Pulp    Digesters.    Penstocks,    Wl 
Cases.    Standpipes.    Forgings,    Castings,    Grates. 
Gaskets  and  Boiler  Fittings. 

INSPECTION  AND  REPAIRING  OF  BOILI 

given  prompt  attention  by  careful,  competent  workmen. 

PARTICULARS  UPON  REQUEST 

T.  H.  SEARS,  Manager 
HolyoRe,  Mat 
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HORIZONTAL.    CORLISS     AND 
VERTICAL,     MEDIUM     SPEED, 
AUTOMATIC.      100    TO    3,000 
SV    HORSE-POWER. 


QUINCY  ENGINE 


■A.->-.t-   .   .^.^.^^.^^^tM^    ^-^   f 


ta^^A^i^^^^^^M^t^^^^^A 


ALL  OF  OUR  ENGINES  ARE 
UP-TO-DATE  IN  DESIGN. 
GOOD  WORKMANSHIP.  BEST 
MATERIAL. 


-'—•■-^' •"—■'-"  ^r- 


<-kk^l£MliUMteiUk«>;^^*U^UA 


AMERICAN  BALL  cX™.  ENGINE 

AND  DIRECT  CONNECTED  GENERATOR 

SAVES  25  % 

American  Engines  lead  in  the  markets  of  tlie  worlcl,  and  the 
.\MERiCAN-BAi,i,  Duplex  Comj^jund  Engine  is  at  the  head. 
It  is  a  marvel  of  simplicitv;  requires  no  more  floor  space  than 
a  simple  enjrine,  and  it  SAVES  25  PER  CENT  OF  THE 
FUEL  without  a  condenser. 

We  furnish  Complete  Plants,  consisting  of  Engines,    Gen- 
erators and  Motors — all  of  our  own  manufacture. 


kmnm  Engine  GO: 


64  l^aritan  av 


Bound  Brook,  N.  J. 


New  York  Office,  95  Liberty  Street. 


NEW  DESIGN-STANDARD  HEAVY  DUTY 

BATES   CORLISS  ENGINE 

Continuous  FranTe~lm proved  Hook  Valve  Gear. 
The  Best  for  Every  Duty. 

Simple  and  Compound.  Highest  Efficiency 

Direct  Connected  or  Belted.  Best  Regulation. 

BRANCH  offices: 

English  Iron  Works,  Kansas  City,  Mo> 
H.  W.  Graber  Machinery  Co.,  Dallas,  T<x. 
A.  0.  Granger  &  Co.,  New  York  City.NX 
Smith-Courtney  &  Co.,  Richmond,  Va. 
Machinery  &  Electrical  Co.,  Los  Angeles, 

Cat. 
A.  D.  Granger  &  Co-,  Philadelphia,  Pa. 
AD.Granger  &  Co.,Piitsburgh,  Pa. 


L 


STANDARD  HEAVY  DUTY-FRONT  VIEW. 


Write  Today  for  Catalog. 


BATES  MACHINE  GO. 


JOLIET,  ILL. 
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Decc 


This  is  tKe  Now  &nd  Improved  Cxtr»  Heavy  Dutjr 

Harris-Corliss  Engine 

The  latest  and  best  as  regards  design  and 
construction  of  stationary  engines. 

No  wrist  plates;  double  eccentrics;  heavy 
one-piece  frame;  di«c  crank;  noiseless  vacuum 
dash  pots  and  s]>eciall.v  arranged  Brown  Pat- 
ented Valve  Gearing,  with  new  and  improved 
unhooking  devices. 

No  matter  what  the  duty — no  matter  what 
the  power  reqnirt-d,  if  you  are  going  to  pur- 
chase an  engine  vou  want  the  BEST;  that 
means  HARklS-CORLISS,     Built  only  by 

Wm,  A.  Harris  Steam  Engine  Co.,  Providence,  R.  I. 


BUCKEYE  ENGINE  CO. 


SALEM,  OHIO 


BUILDERS   OF    HIGH    CLASS 

ENGINES 


SEND   FOR    CATALOG 


COOPER  CORLISS  ENG 


Built  By 


U/ye  C.    <a    G.    COOPER. 


% 


Mt.  V«mon,  OKio. 


K 


Some  reasons  why  Reev< 
Endioes  are  selected  f 
exacting  service :  Highest  Ec« 

Perfect  Refiulatii 
Satisfactory  Operation 


mikr. 


-fi 


WRITE  US  FOR  CORNELL  TI 


Reev^ 
i^      Engine    C 

85  Liberty  St..  NE>V  Jtt 

CHICAGO,  eoj  ElUworth  BIdg.  ^H 

PHILADELPHIA,  Land  Ti|l«  Btdc-  ^*l 

BIRMINGHAM,  ALA.,  Rumt  Er>^i<««4 

NEW  ORLEANS,  LA  ,  J.  I>.  Qm 

HOUSTON,  TEX,,  Howtni  Smith  Co^ 

KANSAS  CITY,  MO.,  Enjliih  Ir^r   K>«.^ 
DENVER,  COLO.,  Til.  Or. 
HAVANA,   CUBA.  J.  M     . 
SPOKANE,  VI^ASH.,  Wm.E    Cl>u«  Engin*,! 
SAN  FRANCISCO,  CAL.,C>llto>niaEna,^ 
PITTSBURG,  PA  ,  H.  H.  Pent 

DETROIT,  Mich.,  Loult  ScofMM 
RICHMOND,  Ind.,  Rob«rt  S.  t 
MEXICO  CITY,  Mo.,. 
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The  Most  Desirable  from  Every  Standpoint 


-IS  THE- 


Combination  Feed- Water 
C  O  O  K.  S  O  Hl  Hea^ter,    Purifier,     Filter 

and  Oil  Separator 


Let  us  Prove  it  to  you  by  Furnishing  a  Combination  Heater  for 

your  Plant  this  Winter 
Subject  to  Trial. 


The  COOKSON  has  many 
advantages  over  all  others: 

Maintains  higher  tempera- 
ture of  feed  water  without  back 
pressure  on  engines.  Constant 
temperature  204-212"  F. 

Will  heat  more  water  with 
less  steam  than  any  other. 

The  steam  only  that  is  to  be 
condensed  comes  in  contact 
with  the  water. 

Thoroughly  purifies  and  filt- 
ers the  feed  water. 

Has  more  lime  catching  sur- 
face and  filtering  capacity  than 
any  other. 

It  is  the  heaviest,  most  dur- 
able, most  reliable  and  most 
accessible  to  clean  of  any. 
Made  of  the  best  of  materials 
throughout.  Finest  grade  of 
fittings. 

JirrU*  for  Cat^o^. 


Bates 
MacHine  Co, 

Joliet,  Illinoia 


ENGINEEHS'  REVIEW 


You  can  serve  your  employer 
best  by  using  the  best  Oils. 

Capitol  Cylinde 

and 

Renown  Engine 

Oils 


Have  been  on  the  market  for  years  and 
have  proved  their  worth.    These  brands 

stand  for 

Economy  and  Efficienc; 


That  is  why  more  barrels  of  these  oils 
are  sold  every  year  than  of  all  others 

combined. 


l^^« 
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$U00  a  year 
10  cenU  a  cop7 


PERFECTION 


FLUE 
CLEANER 


Built  on  the  correct  principle. 

Self-adjusting— No  screws  or  rivets. 

No  shoulder  to  catch  on  the  flue  ends,  either  going 
or  coming.     Can't  stick  in  the  flue. 

Saw  steel  knives— Drop  forged  ends.     Strongest,  sim- 
plest, most  durable  on  the  market. 

Will  clean  flues  perfectly   with   one-half    the    labor 
usually  required,  because  of  the  spiral  knife  construction. 

Sold  on  trial— To  be  returned  at  our  expense  if  not 
satisfactory. 


\ 


I 


ches 


»^ 


NE'W  PRICE  LIST 

$4.00  2'+  inches       -         -         -  $2.75 

-  3.50  2^    "             -        -  .    2.50 
3.25  2'4    I          -       -        -  2.25 

-  3.00  2         "     and  smaller  sizes  2.00 


SPCCIAU  SIZES 

4/4  inches       ... 
5        "  .        .        - 


$5.00 
6.00 
7.00 


MTRITC  FOR  150-PA.CE  STOCK  LIST 


SCULLY   STEEL   (Q.   IRON   CO. 

63  TO  75  NO.  HALST£D  ST.,  CHICAGO.  ILL. 

^ . V. 
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Keystone  Greas 

The  World's  Greatest  Lubricai 


to    engineers  willing  to  give 
STONE   GREASE   an  honest  trial 

A  large  sample  can  of  Keystone  Greas 
A  Heavy  Brass  Grease  Cup,  and 
An  Engineer's  Cap. 


One  pound  of  KEYSTONE  GREASE  will  lubricate  better  and  last  longer 
to  4  pounds  of  any  other  grease,  or  4  to  6  gallons  of  high  grade  oil. 

KEYSTONE  GREASE  reduces  friction,  cools  bearings  and  keeps  them  cool,  is  la 
iugly  durable  in  tight  or  loose  bearings,  with  light  or  heavy,  fast  or  slow  shafting.  Wfi 
equally  well  at  any  temperature,  and  does  not  deteriorate  by  keeping. 

Send  with  name  and  business  address,  size  of  tap  in  which  cup  is  to  be  used  andl 
of  engine. 

KEYSTONE  LUBRICATING  C 

Philadelphia,  Pa.,  (J.  S.  A. 
Dept.  E  ^ 
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No.  11. 


:OST  OF  THE  CONCORD  MUNICIPAL  LIGHT 
PLANT. 

'  BY  W.  O.  ROGERS. 

The  town  of  Concord,  Mass.,  is  known  throughout 
he  country  as  a  town  of  historical  interest  and  the 
irthplace  of  many  famous  men  and  women.  Concord 
•«ing  noted  for  its  distinguished  and  wealthy  residents, 
r  seems  strange  that  up  to  the  year  1899,  no  steps  were 
aken  to  make  improvements  in  the  matter  of  residential 
jid  street  illumination.  Prior  to  this  time  the  ordinary 
lerosene  or  gasoline  lamps  were  used  for  street  lighting, 
^hile  ilie  more  artistically  designed  lamps  were  used  for 
louse  illumination. 

.\n  electric  lighting  committee  was  appointed  in  1889, 


The  matter  of  managing  the  lighting  plant  was  placed 
in  the  hands  of  a  municipal  light  board  who  carefully 
examined  the  plans  and  after  due  consideration  decided 
to  install  two,  two-phase,  alternating  current,  direct  con- 
nected generators  driven  by  two  125-horsepower  tandem 
compound  condensing  engines,  supplied  from  two  hori- 
zontal return  tubular  boilers.  The  power  house  was  so 
far  completed  that  the  machinery  and  boilers  were  placed 
therein  about  Nov.  1,  1899,  and  the  first  current  used 
for  street  lighting  was  turned  on  Feb.  2,  1900,  operating 
on  the  moonlight  schedule. 

The  plant  is  located  close  to  the  Boston  &  Maine 
R.  R.,  southern  division,  a  spur  track  running  to  the 
coal  shed  which  adjoins  the  boiler  house.    The  coal  is 


FIG.   i.     E.NGINE   ROOM   OF  THE  CONCORD   MUNICIPAL   ELECTRIC   LIGHT   PLANT. 


|ut  owing  to  the  rapid  changes  which  were  taking  place 
r.  engineering,  the  committee  considered  it  to  be  for  the 
lest  interest  of  the  town  to  postpone  the  construction  of 
n  electric  lighting  plant  until  it  could  be  shown  that 
pparatus  installed  could  be  operated  for  a  reasonable 
rngth  of  time  before  it  became  out  of  date.  Today, 
ix  years  later.  Concord  can  boast  of  an  electric  light 
lant  which  is  a  model  in  every  respect. 

When  it  was  decided  that  a  municipal  lighting  plant 
fSts  desirable  the  matter  was  placed  in  the  hands  of 
fessrs.  Stone  and  Webster,  of  Boston,  Mass.,  who  un- 
ertook  the  work  of  making  plans  and  specifications  and 
liperintending  the  construction  of  the  entire  plant. 


then  delivered  to  the  boiler  room  by  a  coal  passer.  It 
is  contemplated,  however,  in  the  near  future  to  install 
a  coal  handling  system  for  delivering  coal  from  the  coal 
shed  to  the  boiler  room. 

In  the  boiler  room  are  now  located  three  60-inch  hori- 
zontal return  tubular  boilers,  16  feet  long  and  contain- 
ing 92,  3-inch  tubes.  The  thickness  of  the  shells  is  7-16 
inches  and  the  thickness  of  the  heads  J/^-inch.  These 
boilers  carry  a  pressure  of  135  pounds  and  are  rated 
at  90-horsepower.  They  are  riveted  in  the  following 
manner.  The  circumferential  seams  are  lapped  and 
single  riveted.  The  longitudinal  seams  are  secured  by 
the  triple  riveted  butt  joint,  in  which  the  edges  of  the 
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plate  are  brought  together  end  to  end,  with  a  covering 
plate  above  and  below  and  riveted  through  the  three 
sheets. 

The  bracing  of  the  boilers  is  by  means  of  through 
bolts  running  from  head  to  head  with  two  nuts  on  each 
end,  one  inside  and  one  outside  of  tlie  plate,  the  heads 
being  stiffened  by  channel  iron  bars  at  the  points  where 
the  bolts  pass  through.  Diagonal  braces  are  also  used. 
The  boilers  are  of  the  overhang  front,  as  shown  in 
Fig.  2. 

The  boilers  are  suspended  from  beams,  instead  of 
resting  upon  the  brick  setting.  The  inside  walls  of  the 
setting  are  lined  with  one  course  of  fire  brick,  every 
fifth  being  a  course  of  headers,  which  extends  back  to 


ence.  The  main  steam  pipe  of  each  extends  up  5  feet 
and  connects  with  a  4-inch  horizontal  pipe  running  to  a 
7-inch  header.  The  connections  between  the  boilers 
and  the  horizontal  steam  pipe  and  their  connections  to 
the  header  are  made  by  bends  having  a  radius  of  20 
inches.  The  steam  pipe  connections  to  the  engines  are 
also  made  with  easy  bends  as  shown  in  the  illustration 
Fig.  3.  Pipes  4  inches  in  diameter  form  the  connections 
bftween  the  header  and  the  Harrisburg  engines.  An 
8-inch  pipe  supplies  steam  to  the  Westinghouse  engine 
which  is  a  recent  addition  to  the  equipment. 

Fig.  3  shows  a  side  elevation  of  the  boilers  and 
engines,  the  Harrisburg  engines  showing  in  dotted 
lines  beneath  the  heavy  lines  representing  the  Westing- 
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the  rear  of  the  bridgewall.  The  side  walls  close  in 
upon  the  shell  at  a  point  one  course  of  brick  below  the 
lugs.  The  face  of  the  front  walls  and  both  the  face  and 
top  of  the  bridge  wall  are  lined  with  one  course  of  fire 
brick  laid  as  headers.  The  rear  wall  of  the  setting  is 
also  lined  with  one  course  of  fire  brick.  The  brick  work 
surrounding  the  boiler  fronts  is  constructed  of  white 
enamel  brick  which  in  contrast  with  the  neatly  painted 
boiler  heads  presents  an  attractive  appearance. 

As  shown  in  the  photograph  Fig.  2,  the  uptake  from 
each  boiler  is  connected  to  the  smoke  flue  which  runs 
to  the  brick  stack.  Each  boiler  is  fitted  with  all  the 
necessary  appliances  required  for  safety  and  convent- 


house  engine.  These  two  plans  show  the  exhaust  and 
steam  piping  of  the  plant.  The  engine  plant  origins" 
consisted  of  two  Harrisburg  tandem  compound  eny.n 
with  9  and  17  x  12-inch  cylinders  operating  at  300  revo- 
lutions and  rated  at  125  horsepower  each.  Fig.  1  pre- 
sents a  view  of  the  engine  room  showing  engine  units, 
switchboard,  etc.  A  plan  view  of  tJie  boiler  and  engine 
rooms  is  shown  in  Fig.  4. 

The  Harrisburg  engines  are  each  direct  connected  to 
a  75-kilowatt,  1,100-volt  two-phase,  compound  wound, 
revolving  armature  generator.  These  engines  arc  fitted 
with  synchronizing  devices  by  which  the  speed  of  tie 
engines  can  be  adjusted  from  10  below  to  10  above  nof" 
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mal  speed.  This  enables  the  machines  to  be  thrown  in 
multiple  where  one  is  loaded  and  the  other  running 
under  no  load. 

The  engines  are  connected  to  a  Knowles  jet  conden- 
ser, the  piping  being  so  arranged  that  either  engine  may 
be  operated  condensing  or  noncondensing  as  desired,  re- 


gine,  and  a  Westinghouse  200-kilowatt  revolving  field, 
two-phase,  60-cycle  generator  and  exciter,  together  with 
a  switchboard  panel  from  the  Westinghouse  Electric  & 
Mfg.  Co.  A  contract  was  also  made  with  the  Hodge 
Boiler  Works  for  a  90-horsepower  horizontal  return 
tubular  boiler,  which  is  shown  at  the  right  of  Fig.  2. 


KIG.  8.     SIDE  ELEVATION  OF  THE  ENGINE  AND  BOILER  ROOMS. 


FIG.  4.     PLAN  OF  THE  ENGINE  AND  BOILER  ROOMS. 


grardless  of  the  other,  or  all  may  be  operated  condensing 
at  one  time.  The  piping  of  the  condenser  is  shown  in 
Fig.  S- 

In  1902  a  contract  was  entered  into  with  Westing- 
house, Qiurch,  Kerr  &  Co.  for  a  300-horsepower  West- 
inghouse 16  and  27  X  16-inch  vertical  compound  en- 


This  boiler  is  equipped  with  a  McClave  improved  grate 
and  Argand  steam  blower  making  it  possible  to  bum 
a  cheaper  grade  of  fuel. 

The  Westinghouse  engine  is  fitted  with  a  synchroniz- 
ing device  which  consists  of  a  small  direct  current  motor 
fitted  in  the  governor  wheel,  which  by  means  of  a  worm 


^Kvheel 
I      eovei 
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heel  and  gear  operates  the  screw  in  the  plug  in  the 
governor  spring  and  enables  the  speed  of  the  engine  to 
be  increased  or  decreased  as  desired.  The  motor  is  con- 
trolled from  tlie  switchboard  and  the  engineer  can  bring 
the  machines  into  synchronism  without  leaving  the 
hrard. 


PIPING  OF  CONDENSER. 


The  specifications  for  the  additional  apparatus  and  the 
plans  for  the  foundation  of  the  new  unit  were  prepared 
by  the  manager,  Mr.  Lee,  who  is  fully  capable  of  doing 
the  work  and  superintending  the  erection  of  the  plant. 

The  engine  room  is  exceedingly  light  and  roomy  and 
is.  kept  in  the  best  possible  condition  both  as  regards 
cleanliness  and  smoothness  of  operation.  The  general 
appearance  of  the  buildings  is  shown  in  Fig.  6,  which 
presents  an  exterior  view  of  the  power  station. 

Having  given  a  general  description  of  the  plant  I 
feel  that  it  would  be  of  considerable  interest  to  engineers 
if  the  cost  of  such  an  installation  were  published.  The 
land  for  the  plant  cost  a  total  of  $3,750.00,  the  larger 
portion  of  the  cost  being  for  the  grading  necessary  to 
bring  it  to  a  proper  level  above  the  high  water  mark  of 
the  Concord  river,  flowing  nearby.  The  cost  of  the 
building,  which  is  finished  in  pressed  brick  with  the  win- 
dows and  doors  trimmed  in  granite,  was  $10,661 .7t'). 
This  includes  foundation  for  the  building,  foundation 
for  the  stack  and  cost  of  constructing  the  stack. 

The  cost  of  the  three  boilers  was  $5,970.00,  the  settinu,' 
for  the  same  amounting  to  $1,285.00.  The  piping  for 
the  original  plant  which  consisted  of  two  Holyoke  steam 
boilers  and  two  Harrisburg  engines  was  $2,600.00,  the 
new  addition  necessitating  an  outlay  of  $1,800.00  more 
for  piping.  The  original  plans  and  specifications  called 
for  an  expenditure  of  $50,000.  The  additional  plans 
and  specifications,  amounting  to  about  $60,000,  were 
drawn  and  the  apparatus  installed  by  Mr.  Lee,  the  man- 
ager. 

The  Harrisburg  engines  were  installed  for  $3,700.00 
and  the  condenser  for  $638.50.  The  cost  of  the  West- 
inghouse  vertical  compound  engine  was  $4,978.00,  while 
the  Westinghouse  electrical  apparatus  amounted  to  $3,- 
800.00.  The  cost  of  the  generators  connecting  with 
the  Harrisburg  engines,  switchboard  etc.,  was  $13,980, 
all  of  which  together  with  a  few  incidentals  brings  the 
total  cost  oi  installation  to  $37,752.91,  the  steam  end 


costing  complete  $23,180.49  and  the  electrical  end  $t4,- 
572.42. 

The  cost  of  the  line  construction  was  approximatdf 
.'?47,697.70.  This  includes  1400  poles  and  370,000  f« 
of  street  lighting  wire  and  370,000  feet  of  commercisi 
wire. 

There  are  38  street  circuits.  These  wires  feed  674 
25-candlepower  incandescent  lamps,  which  together  wiA 
one  circuit  which  carries  six  arc  lamps  are  lighting 
about  35  miles  of  streets.  At  the  present  tinie  tliot 
are  348  commercial  customers  having  1 1  .cwo.  16-car 
power  lamps  on  the  circuits. 

The  cost  of  the  arc  and  incandescent  lamps  amountai 
to  a  total  of  $4,549  17.     The  cost  of  the  transformer  1 
amounted  to  $3,933.55  and  the  cost  of  the  meters  ins] 
$5,178.41. 

Tabulating  the  totals  which  includes  a  few  mistd-l 
laneous  items,  the  amount  is  as  follows : 

Real  estate  .  $  10,661.761 

Steam  plant  23,180491 

Electric  plant I4,57.'4jf 

Line  equipment   47.697.71>] 

Arc  and  incandescent  lamps 4,5491171 

Transformers   3-933-55| 

Meters 5.17841  [ 

Total    ."  .Si09.-735al 

It  can  be  said  without  fear  of  contradiction  that  this] 
plant  will  easily  rank  among  the  foremost  of  munici{alj 
lighting  plants  and  Mr.  .Albert  W.  Lee,  manager  andj 
electrician,   to   whom    I    am   greativ    indebted   for  the 


FIG.  8.     EXTERIOR  VIEW  CF  THE  PLANT. 


above  information,  may  well  take  pride  in  this  electric  I 
lighting  station  which  he  has  brought  to  its  preJeitt 
state  of  efficiency.  Not  only  this,  but  a  rate  of  U 
cents  per  kilowatt  hour  has  been  made.  The  plant  hi5 
recently  instituted  a  24-hour  service,  which  under  the 
able  management  of  Mr.  Lee  bids  fair  to  be  a  success. 


A  cubic  inch  of  water  evaporated  under  ordinary  i^ 
mospheric  pressure  is  convertea  into   I    cubic  foot  <>'  j 
steam  (approximately). 
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xplanatory;  It  is  not  the  purpose  of  the  editors 
lake  this  department  an  index  to  current  engineering 
ature.  Such  an  index  would  be  a  duplication  of 
rt,  another  magazine  having  for  some  years  fur- 
ed  a  very  good  one.  The  output  of  articles  and 
;rs  on  steam  and  power  plant  engineering  has  grown 
;uch  proportions,  however,  that  the  busy  engineer 
s  the  task  of  keeping  in  touch  with  it  an  impossible 
Not  only  are  there  twice  as  many  magazines  de- 
:d  to  stationary  engineering  as  one  man  can  well 
1,  but  the  equally  valuable  articles  published  in 
e  than  a  dozen  journals  in  other  fields  are  practically 
to  him.  The  aim  of  the  editors  of  the  Engineers' 
iew  is  to  furnish  a  digest  of  the  most  important 
:les  oh  power  plant  engineering  appearing  in  the 
ent  issues  of  all  technical  publications.  There  is, 
ourse,  a  deal  of  old  straw  flailing  that  is  interesting 
necessary,  as  the  graded  school  is  necessary.  Every 
er  plant  journal  furnishes  such  educational  matter 
Mt  too  generously.  A  survey  of  the  entire  field  for 
newest  and  most  helpful  results,  suggestions  and  de- 
pments  and  the  presentation  of  the  things  adjudged 
most  essential  and  helpful  in  condensed  form  is 
;ously  needed  to  enable  our  readers  to  keep  fairly 
ast  of  the  march  of  technical  progress  in  their  line 
iTork. 

fe  expect  to  improve  this  department  as  we  acquire 
jrience,  and  we  ask  the  indulgence  of  readers  who 
ce  what  they  consider  omissions  and  errors  of  judg- 
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ariable  Speed  Steam  Turbine — Electrical  Re- 
I,  Dec.  2.  A  variable  speed  steam  turbine  has  been 
nted  in  England.  It  is  provided  with  two  sets  of 
n  admission  ports  into  which  steam  may  be  directed 
ill. 

ne  side,  which  gives  the  higher  speed,  takes  the 
n  through  expanding  nozzles  to  the  rotor,  which 
ists  of  two  sets  of  movable  blades  and  one  set  of 
I  blades.  The  steam  is  then  exhausted, 
jr  the  slower  speed  the  steam  is  taken  through  the 
:  blades,  but  instead  of  being  exhausted  at  the  same 
t,  it  is  taken  through  a  channel  to  another  set  of 
es  before  being  exhausted.  This  gives  about  yi 
d  with  the  same  efficiency  as  full  speed. 


xhaust  Steam  Turbine — Street  Railway  Journal. 
23.  The  Philadelphia  Transit  Co.  have  recently 
died  an  800-kilowatt  Curtis  low  pressure  turbine, 
as  also  necessary  to  put  in  a  condenser  and  cooling 
;rs. 

le  turbine  proper  is  provided  with  four  wheels,  each 
pped  with  a  single  row  of  buckets,  and  takes  steam 
1  the  exhaust  main  at  about  i  pound  pressure. 
le  exhaust  steam  from  one  of  the  2,500-horsepower 
iss  engines,  when  carrying  a  load  of  2,000  amperes, 
i  the, turbine  an  output  of  1,300  amperes  at  575 
,  wi<h  no  increase  in  back  pressure.  As  about  150 
;res  are  required  for  the  auxiliaries,  the  gain  from 
lirbine  is  from  1,000  to  1,200  amperes  or  approxi- 
»y  662-3  per  cent  of  the  output  of  the  original 
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generating  unit,  instead  of  the  25  per  cent  which  is  usu- 
ally expected  from  the  introduction  of  a  condenser. 

The  turbine  has  a  steam  consumption  of  36  pounds 
per  kilowatt-hour  at  full  load  and  40  pounds  at  hal/ 
load,  with  2  inches  absolute  back  pressure  in  the  con- 
denser. 


The  Atlantic  Turbine — Engineer,  London,  Dec.  2. 
Under  this  head  appears  a  very  interesting  comparison 
between  the  turbines  of  the  "Carmania"  and  the  quad- 
ruple expansion  engines  of  her  sister  ship,  the  "Car- 
onia." 

The  boilers  and  auxiliaries  of  both  vessels  are  of  prac- 
tically the  same  power  and  weight. 

The  turbine  has  been  found  trustworthy  in  all  weath- 
ers, but  its  high  speed  was  not  desirable  on  account  of 
the  necessary  small  diameter  and  pitch  of  the  propel- 
ler. Therefore  to  give  the  proper  vane  speed  and  low 
number  of  revolutions,  larger  turbines  were  made. 

There  is  practically  no  saving  in  space  on  the  Car- 
mania  and  her  turbines  weigh  more  than  the  quadruple 
expansion  engines  of  the  Caronia.  The  dominant  points 
in  favor  of  the  turbine,  however,  are  the  absence  of 
vibration,  which  is  detrimental  to  the  hull,  and  the  ab- 
sence of  large  and  cumbersome  crank  shafts,  which 
are  easily  broken,  and  hard  to  replace. 

No  conclusive  results  have  yet  been  obtained  as  to 
the  comparative  coal  consumption  of  the  turbine  vessel. 
She  is,  however,  capable  of  an  increase  in  cruising 
speed  above  normal,  without  as  large  an  increase  in 
coal  consumption  as  would  be  expected  in  a  recripro- 
cating  engine. 


The    Steam   Turbine   and    the    Isolated    Plant— 

American  Electrician,  Dec.  Recent  developments  in 
steam  turbine  design  indicate  that  a  wider  field  of  use- 
fulness has  opened  to  the  steam  turbine  as  a  prime 
mover.  Although  the  adoption  of  turbines  in  isolated 
plants  has  been  rather  slow  in  this  country,  the  produc- 
tion of  large  direct  current  units  makes  the  outlook  for 
more  extended  application  much  improved. 

Isolated  plant  practice  covers  a  large  range  of  serv- 
ice, and  the  distances  of  transmission  are  almost  always 
so  short  in  comparison  to  those  encountered  in  central 
station  and  traction  work,  that  direct  current  is  prob- 
ably used  for  the  bulk  of  isolated  plant  loads  at  the 
present  time. 

This  preponderance  of  direct  current  equipment 
naturally  demands  direct  current  turbo-generators  and 
until  quite  recently  the  difficulties  of  commutation,  bal- 
ancing and  armature  construction  for  high  peripheral 
speeds  have  proven  serious  obstacles  in  the  way  of 
direct  current  turbine  practice.  The  production  of  gear- 
less  units  broadens  the  field  and  paves  the  way  towards 
the  utilization  of  those  special  advantages  which  partic- 
ularly recommend  the  steam  turbine  to  installation 
where  space  is  limited  and  loads  extr,emely  variable. 

Besides  the  uniform  angular  velocity  and  freedom 
from  vibration  which  characterizes  the  steam  turbine, 
its  operating  simplicity,  the  inexpensive  foundation 
necessary,  etc.,  the  regulation  of  small  steam  turbines 
is  now  well  within  2  per  cent  from  no  load  to  full  load, 
which  makes  it  adaptable  for  office  building  work  where 


the  exacting  condition    of  office  lighting  can  readily  be 
met. 

The  stimulus  recently  imparted  by  the  manufacturers 
to  the  street  railway  power  house  market,  to  the  develop- 
menr  of  large  direct  current  units  will  doubtless  lead  to 
the  extensive  use  of  turbine  units  in  the  isolated  plant 
field  although  the  extinction  of  the  reciprocating  en- 
gine is  not  in  the  least  probable. 
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500-Kilowatt  Curtis  Turbine  Test — IVishart—The 
Engineer,  Dec.  i.  A  test  made  at  Ottumwa,  la.,  to 
determine  the  performance  of  a  steam  turbine  plant  and 
to  ascertain  the  satisfactoriness,  of  its  operation  under 
certain  test  conditions  was  as  follows:  The  turbine  was 
of  standard  two-stage  type  having  a  capacity  of  500- 
kilowatts  and  was  direct  connected  to  a  three-phase 
generator. 

Steam  was  furnished  at  a  pressure  of  150  pounds, 
the  quality  of  the  steam  being  obtained  by  the  use  of  a 
Carpenter  separating  calorimeter  connected  between 
the  throttle  valve  and  the  turbine.  Readings  were  taken 
every  15  minutes  for  steam  and  electrical  values.  In 
making  the  run  full  load  was  carried  for  13  hours,  then 
half  load  was  put  on  for  one  hour,  as  the  cables  to  the 
rheostat  were  overheated,  and  then  an  overload  of  25 
per  cent  was  put  on  for  one  hour.  The  load  was  run 
up  to  50  per  cent  above  rating  for  about  25  minutes, 
but  could  not  be  held  on  account  of  the  overheating  of 
the  cables. 

In  determining  the  performance  of  the  turbine  the 
guarantee  called  for  150  pounds  steam  pressure,  When 
the  pressure  fell  below  this  value,  i^  per  cent  was  al- 
lowed for  every  5  pounds,  which  has  been  found  correct 
by  tests  already  made.  No  allowance  was  made  for 
steam  pressures  ranging  above  150  pounds.  After  mak- 
ing proper  corrections  for  condenser  leakage,  the  final 
results  obtained  were  as  follows : 

Half  load — Average  barometer  pressure,  29.17  inches ; 
average  vacuum,  27.46;  average  initial  steam  pressure, 
154.6  pounds ;  average  quality  of  steam  98.59  per  cent ; 
steam  consumption,  pounds  per  kilowatt-hour,  23.814 
pounds. 

Full  load — Average  barometer,  29,179;  average 
pressure  vacuum  27.193;  average  initial  steam  pressure, 
141. 17  pounds;  average  quality  of  steam,  88.59;  steam 
consumption  per  kilowatt-hour,  22.17  pounds. 

Overload,  25  per  cent — Average  barometer,  29.18; 
average  vacuum,  27.175;  average  initial  pressure,  147; 
average  quality  of  steam,  98.8;  steam  consumption  per 
kilowatt-hour,  21.38  pounds. 

Corrected  for  quality  of  initial  steam  pressure  and 
vacuum  the  steam  consumption  figured  as  follows;  at 
half  load,  23.495  pounds;  at  full  load,  20.957  pounds, 
and  at  25  per  cent  overload,  20.674  pounds  per  kilowatt- 
hour. 


Gas  Turbine — Power,  Dec.  The  solution  of  the  gas 
turbine  problem  is  occupying  the  attention  and  time  of 
scientists  and  inventors  the  world  over,  but  as  yet  the 
successful  gas  turbine  is  a  thing  of  the  future.  The 
problem  presents  two  general  methods  of  treatment ; 
First,  the  dry  gas  turbine ;  second,  the  turbine  in  which 
the  pro<lucts  of  controlled  combustion  are  mixed  with 
steam.  Under  each  method  two  cycles  of  working  fluid 
are  possible,  vis.,  the  standard  Otto,  or  explosive  cycle, 
and  the  Joule  or  constant  pressure  cycle. 

It  is  conceded  that  the  gas  turbine  offers  peculiar  ad- 
vantages which  are  obtained  in  no  other  type  of  heat 
motor.     Theoretically  the  gas  turbine  offers  just  as 


good  a  thermodynamic  efficiency  as  a  pistol 
constructive  difficulties   have  prevented    its 
realization.    The  principal  difficulties  are 
ber,  z-is: 

1.  The  apparent  necessity  of  working 
initial  temjjeratures  that  no  known  construct 
tcrial  could  long  withstand  their  action. 

2.  The  high  rotative  speed  demanded  in 
realize  good  efficiency,  thus  creating   stress* 
yond  the  limit  of  the  ordinary  materials, 
culty  is  found  in  the  steam  turbine,  althot||j 
gas  turbine  would  demand  a  still   greater 
velocity. 

3.  The  difficulty  of  compressing  the  ell 
combustion  to  the  highest  pressure  of  the  tu 
and  burning  them  under  this  pressure. 

The  wet  gas  turbine  it  is  believed,  offers 
of  the  first  two  difficulties,  the  last  mentioned 
being  the  only  impediment  to  its  successful  r 
As  to  the  first  difficulty,  suppose  that  a  suitabl 
of  water  be  injected  into  the  hot  products  o: 
tion.  The  principles  of  thermodynamics  mv 
be  that  of  the  steam  boiler  and  furnace,  exec 
the  boiler  the  flame  is  only  under  atmospherii 
and  is  not  in  actual  contact  with  the  water,  w] 
turbine  combustion  chamber  the  flame  exists 
same  pressure  as  the  .steam  and  transmits  it 
actual  contact.  The  resultant  product  is,  ii 
case,  pure  steam ;  in  the  other,  a  mixture  of  s 
hydrogen  and  carbonic  acid  gas.  In  any  cas 
suit  is  an  exchange  of  small  heat  mass  at 
peralure  for  greater  heat  at  low  temperature. 

The  thereotical  efficiency  will  be  somewhat  1 
but  not  in  anjlhing  like  the  proportion  in  whic' 
perature  decreases.  Again,  the  specific  grav 
mixture  is  greater  than  that  of  the  dry  gases  t) 
in  which  case  in  the  conversion  of  the  heat 
the  gases  into  the  kinetic  energy,  the  resuliai 
is  considerably  decreased,  thus  presenting  1 
for  the  second  difficulty. 


Large      Steam      Turbine      Generator — j 

Electrical  Age,  Nov.  It  is  only  a  short  tim( 
a  number  of  5,000-kilowatt,  three-phase  gener 
installed  in  the  power  house  of  the  Manhatta 
terborough  station.  New  York  city.  A  gei 
5,500  kilowatts  direct  connected  to  a  steam  tt 
recently  been  tested  at  the  Bullock  works  of 
Chalmers  Co.  at  Cincinnati.  This  machine  ai 
formance  is  interesting  on  account  of  the 
novel  features,  also  on  account  of  its  high 
perfect  regulation  and  low  temperature.  Alt! 
generator  has  a  normal  rating  capacity  of  5 
watts  at  either  6,600  or  11,000  vohs,  it  musti 
of  standing  6,680  kilowatts  continuously  vvitli 
more  than  40  degrees  C,  and  8,250  kilowatts 
hours  without  rising  more  than  55  degrees  C. 
overload,  this  generator  will  therefore  requin 
mover  developing  11,500  horsepower.  The 
this  machme  revolve  at  a  speed  of  750  revolu 
minute,  making  a  peripheral  speed  at  the  stifa 
rotating  field  of  almost  15,000  feet  per  minrte. 
such  conditions  of  speed  the  centrifugal  foce 
tremendous  magnitude  and  the  careful  distrbu 
calculation  of  the  stresses  and  strains  in  th  ( 
members  of  the  rotating  magnetic  field  beco/A 
of  the  utmost  importance.  The  bursting  of  a 
steel  weighing  75,000  pounds  rotating  at  the 
three  miles  per  minute  would  produce  very  d 
results,  and  the  responsibility  placed  upon  the 
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and  builder  is  great.  The  highest  stresses  existing  in 
any  part  of  the  rotating  element  do  not  exceed  15,000 
pounds  per  square  inch.  At  normal  speed,  therefore, 
the  lowest  safety  factor  is  almost  5^,  showing  that  these 
rotating  fields  might  be  run  at  twice  their  normal  speed 
without  flying  asunder. 

A  problem  of  extreme  difliculty  confronted  the  de- 
signer in  placing  and  securely  fastening  the  field  wind- 
ings to  the  large  steel  blocks  in  such  a  manner  that 
neither  the  proper  conductors  nor  the  insulation  be- 
tween them  and  the  magnetic  field  can, be  injured  by 
the  centrifugal  force  to  which  they  are  exposed.  This 
end  has  been  obtained  by  flat  copper  strips  which  are 
made  in  such  a  manner  as  to  give  an  increasing  open- 
ing to  each  successive  current.  These  strips  are  lodged 
in  radial  slots  which  are  milled  in  the  nickel  steel 
disks  and  held  in  place  by  retaining  wedges  made  from 
manganese  bronze. 

The  electrical  efficiency  of  this  generator  actually  ob- 
tained from  tests,  is  94.4  per  cent  at  quarter  load,  97 
per  cent  at  J4  load,  97.9  per  cent  at  ^  load,  98.3  per 
cent  at  full  load,  98.5  per  cent  at  lyi  load  and  98.6  per 
cent  at  ij4  load.  The  regulation  of  the  generator  at 
full  load  at  100  per  cent  power  factor  is  7J4  per  cent 
and  yet  the  generator  has  enough  margin  to  give  its  full 
rated  output  on  any  power  factor,  however  low. 

Vibration  in  high  speed  revolving  field  generators, 
is  such  that  frequently  it  becomes  a  source  of  serious 
difficulty.  By  carefully  studying  the  problem  and  choos- 
ing such  dimensions  for  the  shaft  that  correspond  to 
the  natural  vibration  of  the  rotating  element,  and  as 
much  different  as  possible  from  the  period  of  vibration 
produced  by  unbalancing  at  the  normal  rotative  speed, 
•it  is  possible  to  obtain  safe  and  steady  operation  without 
fear  of  vibration. 


Repairing  a  Corliss  Valve  Gear — Mcrriam — The 
Engineer,  Dec.  15th.  The  dashpot  rod  on  a  Corliss 
engine  broke  and  not  having  a  new  one  in  stock,  the  en- 
g^ine  was  kept  running  in  the  following  manner:  The 
rod  was  removed  and  a  wire  about  3-16-inch  in  diameter 
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WIRE  AND  SPRING  OPERATING  VALVE  STEM. 


nd  of  the  proper  length  was  connected  in  its  place.    A 

"ing  about  6  inches  long  was  connected  at  the  lower 

I  to  one  of  the  air  valves  on  the  dash  pot,  and  by  ad- 

^  /*^'»if  tf'c  spring  to  the  rec|uired  tension  it  closed  the 

f/sa^'**  very  satisfactorily  until  a  new  rod  was  obtained. 

df^f^  illustration  shows  the  method  employed. 
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Corliss  Engine  Repair — Wakeman — Power,  Dec. 
The  valve  stem  on  a  certain  Corliss  engine  suddenly 
failed,  as  did  also  the  cast  iron  sleeve  carrying  the  stem, 
which  broke  off  next  to  the  shoulder,  as  indicated  in 
Fig,  I.  As  the  engine  wds  so  old  that  the  patterns  were 
no  longer  available,  it  was  necessary  to  patch  up  the  old 
sleeve  in  order  that  the  engine  might  operate  until  a 
new  one  could  be  made.  The  valve  stem  was  fitted  with 
a  T  shaped  head  at  the  inner  end,  which  fitted  into  a 
slot  in  the  end  of  the  valve.  Fig.  2.    A  brass  plate  J4- 
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FIG. 


1.     THE  CRACKED 
SLEEVE. 


FIG.   2.     SLEEVE   AND  VALVE 
STEM    REPAIRED. 


inch  thick,  shown  at  A,  Fig.  i,  was  securely  fastened 
to  the  inside  of  the  bonnet,  thus  forming  the  bottom  of 
the  stuffingbox  on  one  side  and  a  bearing  for  the  head  B 
on  the  other.  The  entire  bonnet  and  sleeve  were  re- 
moved and  put  on  a  drill  press,  which  was  found  con- 
venient to  hold  the  broken  parts  in  place.  Pneumatic 
drills  were  used  in  this  shop  and  the  handle  -of  a  drill 
was  removed,  a  twist  drill  put  in  the  drill  press  spindle, 
thus  forming  a  guide  for  the  pneumatic  drill,  and  by 
this  means  two  holes  were  bored  endwise  in  the  sleeve, 
one  each  side  of  the  valve  stem  as  shown  in  Fig.  2. 

These  holes  were  countersunk  to  receive  the  slotted 
capped  screw  heads.  The  holes  were  made  smaller  at 
the  bottom  and  tapped  to  take  the  threaded  screws. 
When  the  screws  were  firmly  in  place,  the  broken  sleeve 
was  held  by  them  and  used  until  the  new  one  was  com- 
pleted. 

A  new  valve  stem  was  turned  from  material  kept  in 
stock  for  other  purposes,  the  lathe  belt  being  pulled  by 
hand  for  this  purpose.  The  inner  end  of  this  head  was 
made  smaller  and  threaded  as  shown  at  C,  Fig.  a.  The 
T  shaped  head  was  sawed  from  the  old  stem  and  bored 
and  threaded  to  receive  the  end  of  the  new  stem,  which 
being  screwed  into  place,  was  securely  pinned  to  prevent 
it  from  working  loose. 

These  repairs  were  completed  in  10  hours  and  made 
it  possible  to  run  the  engine  until  a  new  pattern  for  the 
castings  could  be  made. 


Repairing  an  Engine  Bed — Colon — Power,  Dec. 
The  manner  in  which  the  bed  of  an  engine  was  re- 
paired is  as  follows :  The  break  was  found  to  be  nearly 
opposite  the  crankpin  circle  as  shown  in  Fig.  i.    Three 


FIG.  1.    CRACK  IN  THE  ENGINE  FRAME. 


pieces  of  wrought  iron  were  obtained,  two  for  the  top 
side  and  one  for  the  bottom,  measuring  respectively 


I4x6x  lyi  inches,  14  x  6'/i  x  i^  inches  and  14  x  12  x 
J4  inches.  Two  are  shown  at  D,  Fig.  2.  Six  holes 
were  drilled  in  each  one  of  the  top  plates,  three  in  each 
end,  and  12  holes  in  the  bottom  piece,  corresponding 
holes  being  bored  in  the  bed.  As  the  crack  opened 
about  i-i6-inch  when  the  crank  passed  the  center  and 
was  opened  i -32-inch  when  the  engine  was  shut  down, 
the  holes  in  the  plate  were  drilled  i -64-inch  nearer  the 
center  than  the  holes  in  the  bed,  so  that  when  the  tapered 
bolts  were  driven  in,  the  bed  would  be  brought  to  its 
original  position. 
One  end  of  the  top  plate  was  first  bolted  in  position, 


FIG.  2.     THE  CRACK  AS  REPAIRED. 


and  a  jack  rigged  up  consisting  of  two  pieces  of  hard- 
wood timber  braced,  in  this  case,  against  a  granite  wall 
9  feet  distant,  and  in  this  manner  the  bed  plates  were 
forced  together.  When  the  other  bolts  were  driven  in 
place,  the  bed  was  as  tight  as  when  new. 

By  means  of  a  24-inch  open  wrench,  the  bottom  plate 
was  put  in  place  as  shown  in  Fig.  2.  After  some  neces- 
sary readjustment  the  engine  was  started  up  and  has 
given  no  trouble  since. 


Accident  to  a  Cross  Compound  Engine — Reagan 
•Street  Railway  Review,  Nov.     In  this  accident  tlie 


FIG.   1.     WHERE  VALVE  STEM    FIG.     t.       HOW     THE     VALVE 
WAS  GRIPPED.  STEM  WAS   REMOVED. 

bell  crank  of  a  Bass  CoiHss  release  gear  had  gripped  the 
sleeve  outside  of  the  stem,  the  cam  ring  carrying  the 


cutoff.    The  stem  also  had  gripped  the  bonnet.    Thii 
is  shown  in  Fig.  i. 

When  the  bonnet  had  been  removed  and  properi^l 
blocked,  the  efforts  of  two  men  and  a  60-ton  hydran 
jack  were  futile  towards  removing  the  stem.  F 
two  large  blow  torches  were  procured  and  the  flame  of 
each  directed  on  the  bonnet,  as  shown  in  Fig.  2.  la] 
due  time  a  slight  movement  was  perceptible  and  con-j 
tinned  until  the  stem  was  driven  out  of  the  sleeve  tak- 
ing about  eight  hours  to  do  so.  It  required  care  aiulj 
alignment  in  order  not  to  upset  the  end  of  the  stem,  andj 
spring  it  out  of  line. 


Air  Resistance  of  Flywheels — Electrical  Age, 
Nov.  An  interesting  investigation  was  carried  out  r^ 
cently  at  a  German  electrical  power  station,  to  find  out 
how  much  power  was  being  lost  through  flywheel  air 
resistance. 

Two  tandem  compound  450-horsepo\ver  engines, 
direct  connected  to  generators  and  running  at  95  revo- 
lutions per  minute,  the  flywheels  having  arms  with  chan- 
nel sections,  which  are  known  to  offer  great  resistanct 
to  the  air  were  used.  To  find  what  the  loss  of  energv 
had  been,  one  of  the  dynamos  was  made  to  serve  as  a 
motor  for  the  engine  without  load.  The  motor  con- 
sumption was  found  to  be  13,000  watts  without  the  fly- 
wheel covering,  and  9,900  watts  with  the  covering  in 
place,  showing  a  saving  of  3.400  watts  or  abcnit  sJi- 
horsepower.  The  money  equivalent  of  this  loss  for  a 
year  was  far  in  excess  of  the  cost  of  covering  the  fly- 
wheel. 


Are  Any  Flywrheels  Sa{e?—Boehm — Pozi'cr.  Dec. 
A  recent  flywheel  wreck  suggests  tlie  question  whethtr 
there  are  any  safe  flywheels.  Mr.  Boehm  then  proceei' 
to  give  an  account  of  several  flywheel  accidents  whic: 
were  caused  by  an  accident  to  the  engine,  in  each  case 
exploding  a  second  flywheel,  to  emphasize  the  fact  that 
all  flywheels,  however  sound,  and  however  strong,  are 
entirely  at  the  mercy  of  the  engine  upon  which  they 
are  fitted. 

There  are  no  safe  flynvhecls.  No  one  can  expect 
mechanism,  particularly  mechanism  of  a  modem  steam 
engine  to  operate  day  in  and  day  out,  without  sooner 
or  later  becoming  deranged  or  having  some  accident 
happen  to  it.  And  when  an  accident  happens  to  the 
engine  a  flywheel  wreck,  with  all  its  disastrous  conse- 
quences is  almost  certain  to  follow. 

No  flywheel  is  safe,  for  the  simple  reason  that  th 
are  all  attached  to  engines  the  mechanism  of  which 
likely  at  any  momement  to  get  out  of  order  and  so  accel- 
erate the  speed  as  to  burst  the  wheels.  It  is  for  this  rea- 
son also  that  flywheel  wrecks  occur  more  frequently 
than  boiler  explosions. 


^ 


Future  of  the  Gas  Engine — Electrical  Age.  Sue. 
The  gas  engine  should  be  a  very  good  machine  from  »■ 
thermo-dynamic  point  of  view  but  the  difficulty  o£J 
building  large  engines  is  an  obstacle,  which  is  yet  Ml 
be  overcome.  Notwithstanding  this  fact,  the  gas  en-I 
gine  seems  likely  to  oust  the  steam  engine  for  la 
power  plants  in  the  next  few  years. 

The  chances  are  that  producer  gases  will  be  a\'ailablel 
at  very  low  prices,  and  with  large,  well-made  and  tffi*| 
cient  engines,  rapid  advancement  will  doubtless  be  madei 


New  Principle  for  Heat  Engines — Electrical  Rt-\ 
view,  Dec.  26.    M.  Cantor  has  suggested  a  new  principle 
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sat  engines.  An  oxidizing  medium  is  introduced 
he  cylinder  in  the  form  of  a  solid  and  maintained 
incandescent  temperature.  A  spray  of  fuel  is 
ed  against  it,  which  will  burn  and  the  gas  expand 
;  usual  way,  the  reduced  oxide  being  reoxidized 
jet  of  air.  By  this  means  the  greatest  possible 
of  expansion  will  be  obtained  and  the  efficiency 
;  cvcle  will  be  increased. 


BOILERS. 

iler  Power — Hubbard — American  Electrician, 
Boiler  power  is  computed  from  the  steam  con- 
lion  of  the  engine  used  and  varies  with  the  size, 
,  pressure  and  point  of  cutoff.  The  following 
gives  about  the  average  steam  consumption  per 
ted  horsepower-hour  of  engines  of  mecUum  size. 


TABLE  I. 


'ype  of  engine. 
1 

e  high  speed   

e  Corliss   

ound  high  -peed  . 

ounu  Corliss 

:  exp.  high  speed 
;  exp.  Corliss 


Pounds  of  steam  indi- 
cated horsepower 
per  hour. 

Non-conds'g.     Conds'g. 
30 — 34  22 — 26 

26 — ^30  20 — 24 

24—28  18—22 

22 — ^26  16 — 20 

22 — 26  16 — 20 

20 — 24  14 — 18 


e  higher  figures  may  be  used  for  engines  from  75 
o  horsepower  and  the  lower  for  engines  of  200  to 
lorsepower.  For  engines  smaller  than.  75-horse- 
r  the  figures  should  be  slightly  increased, 
lowing  the  feedwater  temperature  and  the  probable 
ure  to  be  carried,  the  factor  of  evaporation  can 
ly  be  obtained  from  tables  in  any  engineer's  hand- 
Having  previously  determined  from  Table  i  the 
)er  of  pounds  of  steam  required  for  the  type  of 
le  to  be  used,  this  quantity  multiplied  by  the  factor 
aporation  and  divided  by  34.5  will  give  the  boiler 
power  required. 

r  example:  What  is  the  boiler  horsepower  re- 
d  to  supply  steam  at  100  pounds  pressure  from 
vater  at  60  degrees  temperature  for  a  compound 
jnsing  Corliss  engine  of  200  indicated  horsepower? 
ig  the  higher  water  rate  from  Table  i  for  this  type, 
ave  200  X  20  =  4,000  pounds  of  steam  required 
our.  Reference  to  a  table  of  factors  of  evaporation 
s  the  factor  for  the  condition  given  to  be  1.19. 
efore,  4,000  X  1.19  =  4,760,  which  is  the  equiva- 
ivaporation  from  and  at  212  degrees,  and  4,760  -f- 
=  138,  the  boiler  horsepower  required, 
steam  is  to  be  used  for  running  feed  punips,  etc., 
orsepower  must  be  correspondingly  increased.  But 
pumps  are  very  inefficient  and  only  deliver  about 
;r  cent  of  indicated  power,  when  running  under 
ary  conditions,  the  steam  consumption  varies  from 
)unds  to  120  pounds. 

the  pump  is  feeding  a  boiler,  the  pressure  should  be 
red  to  feet  head,  by  dividing  it  by  .4.  The  weight 
Iter  in  pounds  per  minute,  multiplied  by  the  height 
et  to  which  it  is  raised  and  divided  by  33,000 
five  the  delivered  work  of  the  pump  in  horsepower, 
or  example,  if  a  boiler  feed  pump  is  delivered  200 
ds  of  water  per  minute  against  a  pressure  of  150 
ds  per  square  inch,  the  water  being  taken  from  a 
voir  5  feet  below  the  pump,  the  boiler  horsepower 
be  ascertained  as  follows,  assuming  the  pump  to 
20  pounds  of  steam  per  delivered  horsepower-hour, 
■^  4  =  375  feet  head,  375  +  5  =  380  feet  total 


head,  and  200  X  380  -h  33,000  =  2.3  delivered  horse- 
power, from  which  the  steam  required  will  be  2.3  X 
120  =  276  pounds  per  hour.  If  the  temperature  of 
the  feedwater  is  60  degrees  and  the  boiler  pressure  150 
pounds,  the  factor  of  evaporation  will  be  1.2,  and  276 
X  1.2  =  331  pounds,  the  equivalent  evaporation  from 
and  at  212  degrees.  Therefore,  331  -j-  34.5  =  9.6,  the 
boiler  horsepower  required. 

In  the  above  example  it  has  been  assumed  that  the 
horizontal  runs  in  the  suction  and  discharge  pipes  are 
short,  and  no  account  has  been  taken  of  friction." 

The  power  for  electric  lighting  can  be  determined  by 
assuming  that  one  horsepower  of  electrical  energy  will 
supply  a  given  number  of  lamps  as  indicated  in  table  2. 


No.  of  lamps  sup- 
plied by  I  h.p. 
12 
6 

1-7 


TABLE  2. 


Type  and  power  of  lamp. 

i6-c.p.  incandescent  lamps. 

32-c.p.  incandescent  lamps. 
i200-c.p.  arc  lamps. 
2000-c.p.  arc  lamps. 


As  the  efficiency  of  a  first-class  generating  set  may  be 
taken  at  75  per  cent,  it  will  be  necessary  to  divide  the 
electrical  horsepower  by  .75  in  order  to  obtain  the  in- 
dicated horsepower  of  the  engine  from  which  the  boiler 
horsepower  can  be  determined  by  methods  already  ex- 
plained. 

When  the  exhaust  steam  is  used  for  heating  about  80 
per  cent  of  total  steam  may  be  considered  available.  If 
this  amount  is  less  than  that  required,  additional  boiler 
power  must  be  added. 

In  plants  of  considerable  size,  it  is  a  wise  plan  to  have 
power  in  reserve  in  case  of  shut  downs  from  any  cause 
whatever. 


FUEL. 

Relative  Cost  of  Power — Power,  Dec.  Consider- 
ing the  cost  of  fuel  only,  the  relative  cost  per  brake 
horsepower  developed  by  gasoline,  gas  and  steam  en- 
gines is  as  follows:  Gasoline  engine,  78.00;  illuminat- 
ing gas  with  modem  gas  engine,  46.80;  steam  engine, 
37.44;  semi-water  gas  from  anthracite,  7.80;  semi- 
water  gas  from  gas  coke,  5.74 ;  water  and  producer  gas 
from  bituminous  coal  5.00. 

These  figures  are  based  upon  the  assumption  that  a 
year  consists  of  312  days  of  10  hours  each;  one-eighth 
of  a  gallon  of  gasoline  is  required  per  brake  horse- 
power hour  at  20  cents  a  gallon ;  an  average  of  15  cubic 
feet  of  illuminating  gas  is  required  per  brake  horse- 
power hour  with  automatic  high  pressure  steam  engines 
of  small  power  with  coal  at  $4.00  per  ton;  semi-water 
gas  from  anthracite  will  deliver  a  brake  horsepower 
hour  from  one  pound  of  coal  in  the  generator,  with  coal 
at  $5.00  per  ton;  semi-water  gas  from  gas  coke  will 
develop  a  brake  horsepower  hour  on  .92  pounds  of 
coke  at  $4.00  per  ton;  water  gas  with  plants  of  500- 
horsepower  and  over,  will  produce  a  brake  horsepower 
hour  on  .80  pounds  of  bituminous  coal  at  $4.00  per 
ton. 


Low  Grade  Fuels — Goodrich — Engineering  Maga- 
zine, Dec.  This  study  is  based  upon  conditions  exist- 
ing in  London,  but  the  author's  deductions  may  readily 
be  applied  to  the  situatioa  at  other  places. 

The  utilization  of  low-grade  fuels  materially  reduces 
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the  cost  of  steam  generation  and  accordingly  the  cost 
of  production,  notwithstanding  the  fact  that  this  is  ex- 
actly contrary  to  the  idea  held  for  many  years  by  reput- 
able engineers.  The  economy  obtained  depends  upon 
the  following  specific  conditions: 

1.  The  cost  of  good  steam  coal  and  its  calorific 
value. 

2.  The  comparative  cost  of  small  and  low-grade 
fuels  and  their  calorific  values. 

3.  Whether  the  cheaper  fuels  are  burned  under  such 
conditions  as  will  ensure  that  the  ftill  calorific  value  of 
the  fuel  will  be  realized. 

For  purposes  of  argument,  a  very  good  grade  of 
steam  coal  having  an  average  calorific  value  of  14,500 
British  thermal  units  and  costing  about  $S  per  ton  is 
compared  with  a  bituminous  slack  coal,  costing  about 
$3  per  ton  and  having  a  calorific  value  of  1 2,500  British 
thermal  units. 

Without  entering  into  any  calculation  it  must  be  evi- 
dent to  anyone,  that  the  extra  weight  of  bituminous 
slack  which  must  be  burned  in  order  to  evaporate  the 
same  weight  of  water,  as  is  possible  with  the  steam  coal. 
is  very  materially  less  than  the  comparative  cost  of  the 
two  fuels. 

Generally  speaking,  the  percentage  of  incombustible 
in  low-grade  fuels  is  not  high,  varying  from  9  to  20 
per  cent,  and  consequently  is  of  no  importance  com- 
paratively. 

It  is  a  common  delusion  that  a  small  fuel  must  neces- 
sarily be  of  a  low  calorific  value  and  accordingly  of 
doubtful  economic  value,  if  it  can  be  burned  at  all.  As 
a  matter  of  fact  many  small  fuels  are  of  excellent 
calorific  value  and,  when  burned  with  suitable  appli- 
ances show  a  phenomenal  saving. 


REFRIGERATING. 

Repairing  a  Cracked  Compressor  Cylinder — H. 
R.  M.  Power,  Dec.  The  loosening  of  one  of  the  dis- 
charge valve  seat  bushings,  which  worked  through  and 
dropped  into  the  cylinder  before  it  was  detected,  re- 


I>Mla  M  W«tiT  Jackau 


FIG.   1.     SHOWING  CRACK. 


FIG.   t.     CRACK  REPAIRED. 


suited  in  the  cracking  of  a  compressor  cylinder  of  16 
inches  in  diameter.     It  was  repaired  in  the  following 
manner.    A  radial  slot  i^-inch  wide  was  cut  to  the  full 
depth  of  the  flange,  about  4  inches  on  each  side  +' 
crack  in  the  cylinder,  as  shown  in  Fig.  i,  where 
worst  leak  occurred,  and  carefully  finished  on  th( 
adjacent  to  the  crack. 

A  link  was  then  made  of  i^i-inch  square  si 
curved  to  the  shape  of  the  flange,  with  the  ends 
outward  to  correspond  with  the  slots,  and  ci, 
finished  on  the  inner  sides,  so  that  it  lacked 


the  slots  by  about  1-64- inch  more  than  tlie  width  of  the 
crack,  as  nearly  as  could  be  determined, 

A  2^|-inch  hole  was  drilled,  tapped  and  plugged  at  the 
end  of  the  crack  to  prevent  it  from  "growing." 

Next  the  link  was  heated  to  a  fair  red  heat  so  it  would 
enter  the  slot  easily,  after  which  a  cement  was  rubbed 
in  to  make  a  rust  joint  in  the  crack.  When  the  cement 
had  cooled  the  crack  could  hardly  be  detected  and  was 
perfectly  tight. 

The  cylinder  head,  which  was  cracked  at  the.  same 
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FIG.   8.     PLUGGED    VALVE   PORT. 


time,  was  remedied  by  drilling  and  tapping  a  ^-tnch 
hole  through  the  water  jacket  and  forcing  the  metal 
back  nearly  to  its  original  position,  by  screwing  a  boh 
with  a  long  thread  through  the  jacket  and  against  the 
head  proper,  and  then  applying  a  liberal  amount  of  the 
same  cement.    This  is  shown  in  Fig.  2. 

The  loss  of  the  valve  seat  bushing,  which  was  demol- 
ished in  the  cylinder,  necessitated  the  tapping  out  of  the 
hole  with  a  2j^-inch  pipe  tap  and  screwing  in  a  plug 
which  was  trimmed  off  flush  with  the  inside  of  the 
head,  which  left  two  valves  to  discharge  the  air  from 
tJiat  end.    The  plugged  valve  port  is  shown  in  Fig.  3. 


The  following  extracts  are  from  papers  read  before 
the  Refrigeration  Engineers'  convention,  which  met 
in  New  York,  Deceinber  4  and  5  for  their  first  annual 
convention. 

President  W.  Everett  Parson  read  a  paper  on  "Pipe 
Line  Refrigeration"  for  the  distribution  of  refrigeration 
by  pipe  lines  under  the  streets  and  public  places  for 
supplying  consumers,  treating  both  upon  the  brine  and 
direct  expansion  system. 

Brine  lines  now  in  operation  have  the  usual  two 
pipe  flow  and  return  system  with  refrigeration  coils 
connected  in  multiple.  The  brine  is  cooled  in  the  brine 
cooler  of  the  shell  and  coil  type.  The  power  required 
for  distributing  the  brine  raises  directly  with  the  head 
and  the  range  of  the  brine.  Assuming  a  range  of  5  dc- 
gT(  Mtween  the  outgoine  ■>«''  incoming  brine  and  a 
'"et,  we  have  -1 

tower  per 

.v.,  as  measured 

^ciency  of  the  a 
:o  o      -horsepowei 
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ng  material,  soaked  in  some  moisture  resisting 
ound.  Hair  felt  soaked  with  a  mixture  of  rosin 
}araffine  oil  is  successfully  used  in  one  case  and 
dated  cork  soaked  in  pitch  in  another  case.  The 
proofing  compound  is  necessary  to  prevent  the 
ure  of  Sie  ground  from  being  absorbed  by  the  in- 
on  material  and  thereby  destroying  its  insulating 

ictically  all  of  the  ammonia  lines  have  been  laid 
-  what  has  been  termed  the  three  pipe  system,  con- 
g  of  a  liquid  line  under  pressure,  by  main  and 
:h  to  the  expansion  valves  at  the  refrigerator;  a 
n  or  vapor  line  carrying  back  the  gas ;  and  a  third 
ailed  the  vacuum  line. 

e  expansion  coils  in  the  refrigators  are  connected 
iltiple  between  the  liquid  and  the  vapor  line.  The 
im  line  is  connected  to  each  expansion  coil  on  the 
ide  of  the  stop  valves  on  the  liquid  and  vapor  lines, 
irs  at  any  refrigerator  can  thus  be  made  without 
rbing  the  balance  of  the  system.  The  vacuum  can 
ied  as  a  bridge  line  to  carry  liquid  over  a  block 
e  there  may  be  a  leak  on  the  liquid  line.  Its  use  is 
imperative  in  extensions  of  existing  lines  to  carry 
'  ammonia  to  test  out  new  lines  without  disturbing 
peration  of  old  ones. 

e  ammonia  lines  are  laid  in  a  conduit  of  vitrified  or 
l^lazed  split  sewer  pipe,  the  lower  half  of  the  con- 
t)eing  first  laid  in  concrete,  then  the  ammonia  lines 
un  and  tested,  then  the  top  half  of  the  conduit  is 
}n  and  cemented. 

e  expansion  line  has  enough  piping  to  superheat 
:as  to  nearly  the  temperature  of  the  box  and  pre- 
f  rosting  out  into  the  return  main.  In  small  ref rig- 
m,  however,  it  is  very  difficult  to  prevent  frosting 
nd  whenever  possible  such  boxes  are  connected  in 
i  to  other  boxes.  Where  a  number  of  small  boxes 
grouped,  a  brine  cooler  is  installed,  fed  from  the 
:  lines  the  brine  circulation  being  used  locally, 
e  temperature  of  the  mains  in  the  conduit  seldom 
5  above  75  degrees  in  the  summer.  This  corre- 
Is  to  an  ammonia  pressure  of  126.5  pounds.  With 
rresponding  pressure  of  150  pounds,  the  dis- 
tion  of  a  given  tonnage,  or  its  correspond- 
amount  of  liquid  could  be  calculated  on  a 
of  23.5  pounds,  but  as  it  often  happens  that 
and  there  liquid  service  lines  run  through  warmer 
of  temperature,  it  is  not  safe  to  rely  upon  the  tem- 
ure  of  the  mains.  In  practice,  therefore,  a  drop 
;  pounds  has  been  considered  about  the  outside  al- 
ice  for  friction  head. 

:tracts  from  Edgar  Penkey's  paper  "Plate  versus 
System"  are  as  follows:  The  "plate"  system  de- 
its  name  from  the  practice  of  freezing  water 
ist  the  external  face  of  a  metallic  plate  maintained 
cans  of  mechanical  refrigeration  at  a  temperature 
/  32  degrees  F.  The  can  system  consists  of  freez- 
irater  in  open  top  metal  cans,  which  are  exposed  to 
ezing  temperature,  either  by  a  partial  immersion  in 
chanically  cooled  non-freezing  bath,  in  a  properly 
d  room,  or  in  the  open  air,  when  below  32  de- 
iF. 

e  problem  in  can  systems  is  to  disassociate  the  dirt 
nrater  before  the  molds  are  filled,  but  how  to  pro- 
water  on  the  large  scale  required  in  the  modern  can 
ictory  is  a  vexatious  question. 
plate  ice  has  its  growth  in  thickness  from  one  side 
the  exterior  face  being  always  in  contact  with 
ing  water,  the  formation  of  ice  proceeding  from  the 
ing  plate  outward,  certain  undesirable  qualities  of 
rater  held  in  solution  or  mechanically  suspended  or 


other  than  chemically  fixed  are  separated  and  rejected 
by  slow  freezing  water  and  pass  into  and  are  taken 
up  by  the  residual  or  unfrozen  water,  which  at  the 
termination  of  the  freezing  period  is  drained  off,  the 
tanks  then  being  refilled  with  fresh  water. 

In  water  heavily  charged  with  carbonates,  etc.,  as, 
for  instance,  lime,  clear  crystal  ice  can  be  obtained  by 
a  slower  rate  of  freezing,  thus  giving  time  for  elimina- 
tion providing  a  larger  percentage  of  residual  water 
to  take  up  the  off  scour  without  becoming  over  satur- 
ated, or  a  more  frequent  change  of  water  during  the 
stated  run. 

The  principal  elements  in  the  selection  of  plates  and 
can  systems  may  be  contrasted  as  follows:  Both 
systems  under  intelligent  management  will  produce  ice 
of  good  quality,  but  the  can  system  depends  upon  a 
complicated  arrangement  of  distilling  and  filtering  ap- 
paratus, which  permits  rapid  deterioration  in  quality 
if  not  carefully  watched  and  kept  in  an  effective  work- 
ing condition. 

Plate  ice  possesses  the  desirable  quality  of  keeping  in 
storage  equally  as  well  as  natural  ice,  without  resort  to 
mechanical  refrigeration  to  prevent  rotting  and  crumb- 
ling. Can  ice  on  the  contrary  does  not  lend  itself  favor- 
ably to  storage  and  to  preserve  a  good  quality  of  ice  the 
store  rooms  must  be  maintained  by  mechanical  refriger- 
ation at  a  point  equally  as  low  as  the  freezing  tank  where 
frozen. 

Water,  gas,  electricity  or  any  cheap  motor  power  can 
be  used  for  producing  plate  ice,  but  when  distilled 
water  is  required  the  can  system  must  require  steam, 
therefore,  the  economy  in  the  distilling  steam  boiler  is 
the  only  feature  of  fud  cost. 

Where  water  is  highly  impregnated  with  lime,  etc., 
or  gaseous  products,  capable  of  vaporization  and  con- 
densation, the  plate  system  can  be  used  if  operated  at  a 
slow  rate  of  freezing,  as,  for  instance,  sea  water  can  be 
frozen  on  the  plate  system  while  very  opaque  and  dif- 
ficult to  handle  on  the  can  system. 

Louis  Block  read  a  paper,  "The  Evaporator  for  Use 
in  Distilled  Water  Ice  Plants,"  from  which  the  follow- 
ing extracts  are  taken:  In  all  ice  making  plants  with 
evaporators  now  in  operation  the  Lilly  evaporator  has 
been  used.  It  consists  of  a  cast  iron  shell  and  is  pro- 
vided with  cast  iron  tubes.  Near  one  end  is  the  tube 
head,  which  divides  the  evaporator  into  two  parts,  a 
steam  space  and  a  vapor  space.  Under  the  evaporator 
a  centrifugal  pump  is  placed  which  serves  to  circulate 
the  water  through  the  tube. 

The  exhaust  steam  from  the  low  pressure  cylinder 
usually  under  a  vacuum  of  18  inches,  at  a  temperature 
of  169  degrees  F.  enters  the  steam  space  of  the  evapor- 
ator and  passes  to  the  copper  tubes.  The  water  which 
is  pushed  through  the  tubes  in  the  vapor  space  of  the 
apparatus  evaporates  owing  to  the  lower  vacuum  of 
25  or  26  inches  which,  by  means  of  the  condenser  and 
air  pipe  is  maintained  in  this  space.  The  temperature 
or  vapor  under  a  vacuum  of  26  inches,  is  126  degrees 
F.,  and  the  difference  between  126  degrees  and  166  de- 
grees is  quite  sufficient  to  produce  boiling  and  conse- 
quently evaporation.  The  steam  which  enters  the  cop- 
per tubes  is  condensed,  drops  to  the  bottom  of  the  steam 
space  and  from  there  is  periodically  discharged  into  the 
steam  condenser. 

The  vapor  is,  of  course,  pure,  clean  and  free  from 
any  odor  owing  to  the  fact  that  it  is  distilled  at  a  low 
temperature ;  the  steam,  however,  having  done  its  work 
in  both  the  high  and  low  pressure  cylinders  of  the  en- 
gine, contains  impurities,  vis.,  oil,  oxide  of  iron  and  free 
ammonia.    In  order  to  free  it  from  oil  and  oxide  of  iron 
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it  must  be  washed  or  passed  through  a  coke  scrubber 
in  the  usual  way,  except  in  this  case,  the  oil  extractor 
or  coke  scrubber  must  be  operated  under  the  same 
vacuum,  which  is  maintained  in  the  steam  space  of  the 
evaporator.  After  leaving  the  evaporator  it  enters  the 
lube  of  the  steam  condenser  from  which  it  flows  by 
gravity  to  the  vacuum  reboiler.  In  the  reboiler  of  the 
ordinary  ice  plant  the  condensed  water  reaches  it  at  a 
temperature  of  from  125  to  130  degrees,  which  must  be 
heated  to  212  degrees  before  it  boils  and  the  resulting 
vapor  passes  through  the  vapor  pipe  out  of  the  roof 
and  is  lost. 

There  is  only  one  place  where  loss  of  heat  takes  place, 
which  can  be  prevented  and  that  is  at  the  blowoff  cock 
of  the  evaporator,  because  from  time  to  time  some  of 
the  water  contained  in  the  vapor  space  must  be  blown 
out  for  the  purpose  of  preventing  evaporation  to  dryness 
and  excessive  accumulation  of  scale  of  the  evaporation 
tubes. 

W.  Everett  Parsons  read  a  paper  entitled  "Indicating 
the  Ammonia  Compressor,"  extracts  of  which  are  as 
follows.  It  requires  intelligent  forethought,  much  prepa- 
ration and  eternal  vilgilance  to  keep  a  refrigeration  or  ice 
making  plant  up  to  its  maximum  capacity  and  highest 
efficiency  during  its  continuous  run  for  a  period  of  four 
of  five  months.  There  are  no  better  means  of  ascertain- 
ing whether  the  various  parts  of  the  compressor  are  per- 
forming the  various  functions  properly,  than  the  use 
of  the  indicator,  such  as  is  used  for  steam  engines  and 
yet,  we  find  a  large  number  of  compressors  with  no 
connections  or  rigging  provided  for  attaching  an  indi- 
cator. At  a  large  number  of  plants  we  find  no  indi- 
cators. There  are  some  places,  however,  where  indicators, 
connections  and  rigging  are  all  provided,  and  the  operat- 
ing engineer  never  uses  them.  But,  most  remarkable  of 
all,  the  majority  of  chief  engineers  who  operate  refrig- 
erating machines,  not  only  do  not  indicate  their  own 
compressors,  but  resent  the  suggestion  that  someone 
else  do  it  for  them. 

Many  interesting  things  may  be  learned  from  indi- 
cating the  compressor.  In  one  instance,  an  engineer 
was  in  favor  of  the  wet  compressor  system  and  made 
no  use  of  the  water  jacketing,  maintaining  that  his  com- 
pressor was  all  right.  The  indicator  showed  that  the 
discharge  valve  at  the  head  end  required  an  excess  of 
pressure  upon  it,  and  that  it  did  not  open  wide  enough, 
and  did  not  close  properly.  It  also  demonstrated  that 
he  was  admitting  too  much  liquid  ammonia  to  his  com- 
pressor. The  loss  due  to  the  clearance  was  about  17 
per  cent,  but  later  was  easily  reduced  to  10  per  cent. 

It  was  also  discovered  that  a  high  pressure  ammonia 
gage  was  indicating  about  25  per  cent  higher  than 
actual  pressure.  In  consequence  of  the  apparently  too 
high  condensing  pressure  the  engineer  was  spending  a 
large  sum  for  additional  condensers,  in  order  to  re- 
duce the  pressure. 

In  another  instance  an  engineer  considered  it  proper 
to  circulate  as  much  liquid  ammonia  as  possible,  al- 
though he  admitted  that  he  did  not  freeze  back  as  hard 
as  his  predecessor  had.  An  indicator  card  showed  the 
engineer  (after  freezing  back  had  been  reduced  until 
the  discharge  was  hot)  that  the  refrigeration  work 
done  was  not  always  in  direct  proportion  to  the  intensity 
of  the  freezing  back.  The  diagram  also  showed  that  one 
of  the  valves  was  leaking  badly. 

An  engineer  in  order  to  understand  the  value  of  com- 
pressor diagrams  must  be  able  to  properly  read  and  un- 
derstand them.  Diagram  from  ammonia  compressor? 
are  much  more  difficult  to  read  than  those  from  the 
steam  engine. 


MISCELLANEOUS 


Rope  Pipe  Wrench — Johnson — American  Ma 
ist.  Dec.  Following  is  an  interesting  kink  in  wl 
a  rope  is  used  for  rotating  a  pulley  when  grindin, 
upon  a  shaft.    In  Fig.  i  is  shown  a  "one  man"  arrai 


FIG.    1. 


ONE-MAN    ARRANGE- FIG.    2. 
MENT. 


ment  in  which  the  ends  of  the  rope  are  held 
hand  and  the  toggle  is  pulled  with  the  other. 

The  arrangement  shown  in  Fig.  2,  is  for  heavy 
and  requires  two  men,  one  holding  the  end  of  the  r 
the  other  handling  the  toggle. 


TWO-UA.N    ARS 
MENT. 
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Lubricator  Kink  —  Boyer  —  Popular  Meci 
Dec.  The  illustration  shows  a  lubricator  kink 
tween  the  pump  cup  A  and  the  throttle  or  steam 
insert  the  valve  C  and  the  tee  E.  In  the  J^-inch  | 
F  insert  the  valve  D,  the  pipe  F  enters  the  lubric: 
at  the  filling  hole  at  0. 

In  order  to  fill  the  lubricator  close  the  valve  C 


LUBRlC.\TOR   AND   PUMP   AS   CONNECTED. 


and  pump  the  oil  from  A  into  the  lubricator  B. 
condensed  water  is  displaced  by  the  incoming  oil 
rising  through  the  pipe  A',  is  carried  off  into  3ie  st( 
pipe,  thus  avoiding  the  draining  of  the  lubricator. 
In  case  the  lubricator  fails  and  it  is  desired  to 
the  cylinder  by  hand,  close  the  valve  D,  open  C  and 
pump  the  oil  direct  to  the  cylinder. 


C  andjj 
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Lubrication — Street  Railway  Review,  Nov.  An  es- 
pecially interesting  discussion  took  place  at  the  Phila- 
delphia convention  in  regard  to  the  lubrication  of  street 
railway  motors  and  car  journals. 

The  use  of  grease  is  being  abandoned  by  most  roads 
as  it  leads  to  the  consumption  of  a  great  deal  of  addi- 
tional power.  The  cost  of  oil  lubrication  varies  greatly 
with  the  conditions  of  operation  and  type  of  feed  ap- 
paratus, but  even  at  its  highest  price,  it  is  cheapest  in 
the  long  run  on  account  of  the  great  saving  in  the  cost 
of  repairs,  as  well  as  in  the  saving  of  power. 


The  Gas  Producer's  Worst  Enemy — Power — 
Dec.  No  greater  damage  can  be  inflicted  on  the  in- 
terest of  an  industry  than  is  caused  by  the  misrepre- 
sentation, intentional  or  otherwise,  of  the  facilities  em- 
ploying it.  The  writer  has  heard  of  many  cases  and 
knows  personally  of  a  few  in  which  over-enthusiastic 
efforts  to  advance  the  cause  of  the  gas  producer  have 
resulted  in  serious  mistakes  being  made  in  the  installa- 
tion of  the  plant,  with  the  consequence  that  the  equip- 
ment was  thrown  out  and  the  gas  engine  and  producer 
were  accursed  forever. 

Two  of  the  most  common  mistakes  in  producer  instal- 
lations appear  to  be  the  overrating  of  the  producer  and 
the  provision  of  the  simple  suction  pipe  to  supply  a 
widely  varying  load.  One  is  about  as  fatal  as  the  other, 
and  both  seem  to  be  due  to  mistaken  efforts  to  impress 
the  buyer  with  the  extraordinary  economy  of  the  system. 

Unfortimately  there  is  no  recognized  basis  for  rating 
gas  producers.  Each  manufacturer  appears  to  follow 
his  own  notion  on  this  point,  and  the  various  notions  dif- 
fer distractingly.  Many  producers  are  rated  on  the 
basis  of  burning  15  pounds  per  hour  per  square  foot 
of  grate  surface,  and  some  are  put  as  high  as  20  pounds ; 
more  conservative  builders  are  content  with  12^  pounds 
of  coal  per  hour  per  square  foot,  while  one,  at  least, 
figures  on  the  very  safe  rate  of  10  pounds. 

The  excessive  gas  necessary  to  get  the  output  of  an 
overrated  producer  is  bound  to  honeycomb  the  fire  and 
produce  lean  gas ;  this  is  what  usually  happens  when  the 
attempt  is  made  to  burn  18  to  22  pounds  of  coal  per 
hour  per  square  foot  of  grate. 

At  15  pounds  satisfactory  results  are  obtainable,  we 
are  assured,  if  the  bed  of  the  fuel  is  kept  level  and  the 
ashes  are  kept  down ;  while  at  1 2  pounds  no  difficulty 
is  found  in  getting  the  proper  service  without  crowding 
the  producer  and  without  employing  the  highest  grade 
of  skilled  labor. 

It  is  not  difficult  to  operate  such  a  producer  on  fluctu- 
ating load  when  proper  precautions  are  taken  for  ob- 
taining continuous  combustion  and  maintaining  a  small 
reserve  supply  of  gas,  but  the  hand  to  mouth  character 
of  operation  which  has  been  attempted  in  some  instances 
is  impossible. 


Combustion  Sight  Hole  for  Gas  Engine — The 
Gas  Engine,  Nov.  A  device  for  testing  gas  engines 
known  as  a  combustion  sight  hole  and  adapted  for  use 
with  make-and-break  igniters,  is  shown  in  the  illustra- 
tion. Screw  a  pipe  nipple  of  J/a-inch  size  having  a  long 
thread  at  one  end,  into  the  cylinder  head.  On  the  other 
end  of  the  nipple  screw  is  a  i  x  J/2-inch  reducer,  into  the 
outer  end  of  which  is  screwed  a  i  x  -)4-inch  bushing  to 
be  used  as  a  stuffingbox  nut  in  holding  a  piece  of  thick 
plate  glass  into  position  at  the  end  of  the  J^-inch  nipple. 

Use  asbestos  gaskets  to  separate  the  glass  from  the 
nipple  and  the  iron  stuffingbox  washer.  The  distance 
of  the  glass  from  the  inner  side  of  the  cylinder  head 


should  be  several  inches,  to  prevent  its  becoming  over- 
heated and  breaking  and  its  diameter  should  be  so  small 
that  it  does  not  touch  the  inside  of  the  reducer. 

This  apparatus  enables  one  to  view  the  interior  of 


SIGHT  DEVICE. 


the  gas  engine  while  the  engine  is  in  motion.  For 
safety  do  not  put  the  eye  too  close  to  the  glass,  but 
stand  several  feet  away. 


Pressure  Drop  Through  Poppet  Valves — Lucke 
— Paper  before  A.  S.  M.  E.,  Dec.  meeting.  This  paper 
contains  interesting  data  concerning  the  pressure  drop 
through  poppet  valves.  The  drop  for  a  given  rate  of 
flow  is  dependent  upon  the  fluid  density,  velocity,  form 
of  opening,  form  of  approach  and  exit,  character  of 
flow,  whether  steady  or  intermittent,  inertia  of  the  fluid 
and  friction  of  the  passages. 

The  pressure  drop  through  a  valve  is  necessary  to 
secure  any  flow  whatever  and  is  detrimental  on  account 
of  resistance  offered  to  the  piston,  yet  it  can  be  reduced 
to  a  minimum  by  proper  design. 

The  paper  contains  data  concerning  the  drop  through 
flat  seat  and  conical  valves  at  different  rates  of  flow. 


Slip  of  Discharge  Valves — Benjamin — The  En- 
gineer, Nov.  15.  Tests  made  during  last  winter  at  the 
Case  School  of  Applied  Science  with  a  4  x  6-inch  power 
pump  driven  by  a  belt  from  a  counter  shaft  gave  the 
following  results  under  conditions  here  given : 


PERCENT  SLIP  AND  AVERAGB  LIFT  OF  DIS 

CHARGE  VALVE. 
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The  pump  was  arranged  so  that  variable  speeds  were 
obtained  while  the  throttle  valve  and  air  chamber  on 
the  discharge  pipe  served  to  regulate  the  pressure. 

To  determine  the  time  and  amount  of  lift  of  the  dis- 
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charge  valves  on  one  of  the  pump  cylinders  a  Crosby 
indicator  was  connected  with  a  valve.  A  yoke  on  the 
top  of  the  valve  supported  a  light  steel  rod  which  passed 
vertically  through  a  carefully  fitted  brass  bushing  and 
was  connected  to  the  pencil  movement  of  the  indicator, 
the  usual  piston  and  spring  being  omitted.  A  light  coi! 
spring  was  placed  inside  the  indicator  to  prevent  the 
water  pressure  from  forcing  out  the  rod,  and  to  always 
keep  the    latter  in  contact  with  the  yoke  of  the  valve. 

Each  valve  spring,  designated  as  ^,  B  and  C.  con- 
sisted of  four  coils  of  hardened  brass  wire,  forming  a 
helix  1.7s  inches  in  diameter,  and  showed  when  cali- 
brated in  a  testing  machine,  a  scale  per  inch  of  compres- 
sion as  follows:  /4  =  1.3  pounds;  B  =  2.4  pounds; 
C  =  6.66  pounds. 

Each  test  was  run  for  2,ocx)  revolutions  of  the  pump, 
or  6,000  strokes.  The  pump  was  run  at  three  speeds, 
40,  50  and  60  revolutions  a  minute,  the  rated  speed  of 
the  machine  being  50  revolutions  a  minute.  The  pres- 
sures on  the  discharge  lines  were  50,  75  and  100  pounds 
per  square  inch.  Four  cards  were  taken,  one  for  each 
500  revolutions. 

The  speed  of  the  pump  had  considerable  influence  on 
the  movement  of  the  valves,  the  lift  increasing  with  the 
speed.  The  results  of  these  tests  are  summarized  in  the 
table  and  in  the  chart,  a  study  of  which  brings  out  the 
following  salient  points. 

Of  the  three  variable  factors,  valve  lift,  speed  and 
water  pressure,  the  last  named  has  the  most  to  do  with 
the  slip,  as  shown  by  the  upward  trend  of  the  lines  in 
the  chart,  the  slip  increasing  with  the  water  pressure. 
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DIAGRAMS   SHOWING  THE   SUP  WITH   A   VARIATION   OF 
SPEED  AND  PRESSURE. 


Generally  the  slip  is  less  for  the  medium  speed  of  50 
revolutions  a  minute  and  is  greater  when  the  speed  in- 
creases or  decreases  from  this  point.  The  dotted  line 
in  the  chart  shows  that  little  effect  on  the  discharge  is 
produced  by  the  lift  of  the  valve.  The  dotted  line  which 
IS  practically  horizontal  denotes  the  center  of  gravity 
of  the  three  groups  of  points. 

It  is  remarkable  that  an  increase  of  from  50  to  100 
per  cent  in  the  lift  of  a  valve  should  not  increase  the  slip, 
but  all  of  the  experiments  point  to  this  condition  and 
show  that  it  is  practically  the  pressure  in  the  discharge 
pipe  which  determines  the  difference  between  the  cal- 
culated and  the  actual  discharge  of  the  pump. 


Selection  of  Direct  Current  Motors — Clark 
Cassier's  Magazine,  Dec.  The  prospective  buyer  of  a 
direct  current  motor  should  first  carefully  consider  the 
character  of  the  work  to  be  done,  conditions  surround- 
ing location,  type  and  capacity'  required. 

The  ."rejection  should  be  made  with  regard  to  obtain- 


ing tlie  most  accessible  machine  with  respect  to  com- 
mutators, brushes,  holders,  wiring  and  connections.  If 
these  features  are  procured,  unnecessary  delays,  in  cast 
of  a  shut  down,  will  obviously  be  avoided. 

The  shape  of  the  motor  should  be  such  as  to  prevtm 
all  parts  from  external  mechanical  injury,  and  flexibilitj 
in  regard  to  location  is  also  desirable.  Standard  males 
should  always  be  used  in  preference  to  special  machina 
on  account  of  the  interchangeability  of  parts. 

Ornamentation  is  undesirable  and  the  machine  should 
be  provided  with  an  eye  bolt  to  facilitate  lifting  and 
moving.  Visual  inspection  of  the  oil  rings  in  the  bear- 
ings, while  the  machine  is  in  operation,  is  possible  in 
some  machines  and  is  a  good  feature. 

The  commutator  segments  should  be  of  sufficient 
depth  to  allow  for  wear  and  turning  down  and  the 
brushes  should  be  carefully  selected  with  an  idea  of  ob- 
taining perfect  commutation  without  cutting.  Flexible 
connections  from  the  brushes  are  used  where  the  cur- 
rent exceeds  15  amperes. 

Probably  there  is  no  one  machine  which  possesses  all 
the  advantages  on  the  market,  but  there  should  be  no 
difficulty  in  covering  the  general  requirements. 


Standard  Proportions  for  Machine  Screws.  .\ 
committee  appointed  by  the  American  Society  of  M^ 
chanical  Engineers  met  several  representatives  of  screw 
manufacturers  and  agreed  upon  certain  diameters, 
pitches  and  limits  for  standard  machine  screws  as  an- 
nounced in  their  report  presented  at  the  December 
meeting. 

The  Sellers  or  U.  S.  standard  thread  was  agreed 
upon  and  all  diameters  are  to  be  expressed  in  decinali 
of  an  inch. 

To  secure  interchangeability  of  machine  screws  aod 
taps,  three  standard  gages  are  necessary :  A  basic,  one 
for  screws  and  one  for  taps. 

The  basic  standard  represents  exactly  in  every  detail 
the  U.  S.  form  of  thread ;  the  diameter  at  the  top  and 
bottom  of  thread,  the  pitch  and  the  included  angle  of 
60  degrees  being  the  same.  The  flats  at  top  and  bottom 
of  thread  are  also  each  equal  to  %  of  the  pitch. 

The  standard  for  screws  should  be  like  the  basic  stan- 
dard in  every  detail  with  the  exception  of  the  dia- 
meter at  the  bottom  of  the  thread,  being  due  to  the  dfr 
creased  width  of  flat,  which  is  only  equal  to  1-16  pitch 
at  the  bottom  of  the  thread  in  screws. 

The  gages  for  taps  are  to  represent  in  every  detaD  the 
size  of  a  threaded  tap  before  being  fluted.  This  would 
represent  the  basic  standard  in  every  respect  with  the 
exception  of  an  increased  external  diameter  due  to  i 
flat  of  I -16  pitch  at  the  top  of  the  thread. 

This  decrease  in  the  internal  diameter  of  screws  and 
increase  in  the  external  diameter  of  taps  is  for  clearanct 

As  it  is  obvious  that  the  sizes  of  taps  and  screws  can- 
not be  made  commercially  to  correspond  with  the  stan- 
dard, formulae  for  the  limits  of  variation  are  included 
in  the  report. 

The  report  also  contains  standard  proportions  for  aO 
machine  screws. 


Flue    Gas    Analysis    of   a    Water    Tube    Boiler— 

Engineering  Record,  Dec.  -'j.  The  following  is  the 
result  of  a  series  of  tests  which  were  made  to  show  the 
character  of  the  gas  from  a  hand  fired  water  tube  boiler 
with  a  plain  furnace  and  ordinary  setting  under  cer- 
tain conditions  of  running,  the  test  being  made  with  the 
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Orsat  apparatus.  The  boiler  was  one  having  ordinary 
vertical  flame  plates,  and  three  vertical  passes  for  the 
gases,  being  125-horsepower  in  size. 

The  sample  pipe  was  introduced  between  the  third 
and  fourth  rows  of  tubes.  Connected  from  the  tubes  in 
the  rear  through  a  hole  driven  for  that  purpose  was  a 
pipe  ^4 -inch  in  size  and  4  feet  in  length  perforated  with 
72,  I -16-inch  holes,  arranged  in  three  rows,  24  holes  in 
each  row. 

The  pipe  was  laid  on  the  tubes  beginning  at  a  dis- 
tance 12  inches  from  the  inside  face  of  the  outer  wall, 
the  connection  with  the  gas  apparatus  being  made 
through    a  j4-inch  pipe. 

The  samples  of  gas  were  drawn  for  periods  of  one 
minute  and  were  taken  twice  during  a  period,  while  one 
firing  was  being  turned  out,  the  first  sample  being  taken 
two  minutes  after  firing  and  the  second  some  20  min- 
utes. The  firing  occurred  at  intervals  of  about  30 
minutes. 

The  interest  in  this  analysis  lies  in  the  eflfect  produced 
by  the  different  conditions  of  the  fire.  On  the  first  test, 
which  was  made  one  minute  after  firing  20  shovels  of 
coal,  the  carbon  dioxide  was  12.4  per  cent,  the  oxygen 
4.4  per  cent  and  tlie  carbonic  oxide  i.i  per  cent.  After 
the  expiration  of  28  minutes  during  which  time  the  fire 
had  been  barred  up,  the  second  test  was  made  which 
showed  that  the  carbon  dioxide  had  fallen  to  10.7  per 
cent,  the  oxygen  had  increased  to  9.3  per  cent  and  the 
carbonic  oxide  had  fallen  off  to  i-io  of  one  per  cent, 
thus  showing  an  increase  in  the  amount  of  surplus  air 
and  a  marked  improvement  in  the  combustion  due  to 
the  reduced  quantity  of  volatile  gas  as  the  fire  burned 
down. 

The  third  test  was  made  two  minutes  after  firing  32 
shovels  of  coal  and  showed  for  carbon  dioxide  14  per 
cent,  oxygen  2.1  per  cent  and  carbon  oxide  2  per  cent. 
The  new  coal  added  on  this  fire  was  an  excessive  quan- 
tity, and  this  was  revealed  at  once  by  the  increased 
amount  of  carbon  dioxide  and  a  reduced  percentage  of 
oxj'gen  in  the  gas. 

The  next  test  was  made  24  minutes  later,  the  sample 
being  drawn  one  minute  after  the  fire  was  leveled  off. 
This  test  showed  16.9  per  cent  carbon  dioxide,  1.2  per 
cent  of  oxygen  and  1.3  per  cent  carbonic  oxide. 

One  the  fifth  test  a  sample  was  drawn  two  minutes 
after  firing  20  shovels  of  coal,  which  showed  an  almost 
duplication  of  the  previous  test,  the  result  being  carbon 
dioxide  13.7  per  cent,  oxygen  2.2  per  cent,  carbonic 
oxide  2.5  per  cent.  At  the  expiration  of  24  minutes  from 
this  time  the  sixth  drawing  was  made,  which  occurred 
five  minutes  after  barring  up  the  bed  of  coal  without 
leveling  it  off.  The  result  of  the  analysis  showed  very 
different  from  the  corresponding  time  on  the  previous 
test,  the  carbonic  oxide  disappearing  altogether,  the 
carbon  dioxide  being  13  per  cent  and  the  oxygen  6.4 
per  cent.  This  shows  that  the  open  condition  of  the 
coal  bed  allowed  a  large  supply  of  air  to  pass  through 
which  increased  the  oxygen  in  the  gas. 

The  seventh  test  was  made  two  minutes  after  firing 
20  shovels  of  coal,  and  showed  carbon  dioxide  14  per 
cent,  oxygen  2.7  per  cent  and  carbonic  oxide  1.7  per 
cent,  .^t  the  expiration  of  15  minutes  the  eighth  sample 
was  drawn,  this  being  done  six  minutes  after  the  fire 
was  opened  with  a  slice  bar,  and  not  leveled  off.  The 
qualities  then  changed,  the  carbonic  oxide  disappearing 
altogether,  the  carbonic  dioxide  falling  to  11.6  per  cent 
and  the  oxygen  rising  to  8  per  cent. 

The  effect  of  a  thick  bed  of  coal  reduced  the  quan- 
tity of  free  oxygen  in  the  gases,  which,  however,  was 


accompanied  by  considerable  quantity  of  unconsumed 
carbon,  therefore  resulting  in  no  benefit. 


REPRESENTATIVE    MEN    FROM    THE    EN- 
GINE ROOM.  29th— ROBERT  ANDERSON. 

Robert  Anderson,  the   subject  of  this   sketch,  was 
bom  in  Sonderburg,  Schleswig-Holstein,  July  18,  1867. 
He  there  received  a  common  school  education.     His 
parents  had  planned  a  theological  career  for  him,  but  m 
on  account  of  financial  reverses  this  was  abandoned.         | 

Determining  to  strike  out  for  himself,  he  came  to  this 
country  in  April,  1883.    He  obtained  his  first  engineer- 
ing experience  in   a  sawmill   in   Manistee,   Michigan, 
working  as  a  fireman,  and  in  th\.    "^air  shop  of  the  — 
mill  during  the  winter  months.  ■ 

Showing  an  interest  in  his  work,  he  was  eventually 
promoted  to  assistant  engineer.  Feeling  the  need  of 
more  extended  experience,  he  went  to  Chicago  in  1 891 
and  for  a  time  was  night  enginer  at  the  Union  passenger 
station.  His  next  position  was  in  the  E.  P.  All  is  Co.'s 
shops  at  Milwaukee,  Wis.,  as  machinist  and  electrician. 


ROBERT  ANDERSON. 


N'ext  we  find  him  chief  engineer  of  the  Davidson 
theatre,  Milwaukee,  and  later  chief  engineer  of  the 
Goldsmith  building,  a  large  business  block. 

On  the  completion  of  the  new  city  hall,  he  was,  after 
passing  a  civil  service  examination,  appointed  super- 
intendent of  that  building. 

Taking  over  this  up-to-date  power  plant  from  the 
contractors,  he,  with  perseverance  and  good  judgment, 
brought  it  into  a  successful  running  condition. 

At  the  end  of  four  and  one  half  years  he  resigned  to 
take  charge  of  the  new  and  enlarged  power  plant  of  the 
-Milwaukee  Harvester  Co.,  now  part  of  the  Internation- 
al Harvester  Co.  As  in  his  former  positions,  so  here, 
he  has  been  the  right  man  in  the  right  place. 

He  has  recently  resigned  this  position  to  go  with  the 
J.  I.  Case  Threshing  Machine  Co.,  of  Racine,  where  he 
will  have  charge  of  the  rebuilding  of  their  power  plant. 

Mr.  Anderson  has  held  several  offices  in  the  N.  A. 
S.  E.  and  stands  high  in  the  esteem  of  all  who  know 
him. 
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:rips  of  tin  came  into  service.  Every  one  of  the 
s  had  to  be  opened.  The  file  had  to  be  applied  Hb- 
y  for  half  a  day,  first  at  one  point  and  then  at  an- 
r  on  the  points.  Then  by  building  up  at  low  points 
as  possible  to  get  the  joints  square.  Some  of  the 
holes  were  thrown  out  of  line,  and  filing  with  a 
d  file  was  necessary  to  enlarge  the  hole  to  receive 
X)lt.  After  the  whole  rim  was  joined  up  right,  we 
d  that  the  bore  of  the  wheel  was  inaccurate.  Here 
a  problem.  The  entire  wheel  had  to  be  removed 
the  hole  turned  out  with  a  cutting  tool.  Although 
I  light  shaving  was  taken  off,  it  was  enough  to  make 
bore  exceed  3ie  diameter  of  the  shaft,  and  a  thin 
re  of  brass  was  made  to  occupy  the  space.  Two  or 
e  days'  work  was  required  in  getting  this  wheel 
t. 

ig.  6  is  one  of  the  convenient  jacks  we  rigged  up  to 
the  rim  sections  with.  The  ends  F,  F,  are  hard 
d,  with  holes  bored  through  for  the  bolts  G,  G. 
section  of  the  wheel  may  be  gripped  in  a  firm  bite 
d justing  the  jaws  on  either  side  and  tightening  up 
he  nuts  of  the  bolts.  A  Tramp  Mechanic. 


Steam  Engines. 


here  is  probably  no  part  of  an  engine  that  requires 
e  intelligent  care  relative  to  safety  and  economy 
1  the  cylinder -and  piston  of  a  steam  engine.    Neg- 

in  an  examination  of  these  two  important  parts  of 
ngine  often  leads  to  waste  and  disaster.  One  of  the 
t  common  causes  for  cylinder  losses  is  leaking  pack- 
rings  in  the  piston,  due  to  improper  fit  in  the  cylin- 
or  faulty  joints,  which  allow  steam  to  blow  through 
n  the  admission  end  past  the  piston  and  rings  to  the 
lust  side,  and  out  through  the  exhaust  port  without 
ig  any  useful  work.  The  cause  of  leaking  pistons 
lot  always  be  wholly  prevented,  owing  to  the  cylin- 
being  badly  scored  or  worn,  but  in  the  majority  of 
s  they  can  be  remedied  to  a  great  extent, 
requently  packing  rings  are  found  to  be  too  small 
the  cylinder  bore,  in  which  case  they  should  be  set 
by  either  tightening  the  setting  out  bolts  or  peening, 
ircumstances  may  determine.    In  order  to  spread  a 

by  peening,  its  inside  circumference  should  receive 
ccession  of  hammer  blows  from  the  ball  or  peen  of 
hammer,  around  its  entire  length,  striking  as  nearly 
center  of  the  ring  as  is  possible  and  at  equal  dis- 
cs apart.  If  this  is  not  done  the  ring  is  apt  to  take 
form  of  a  spiral.  If  it  does  it  will  not  fit  the  joint 
)erly  and  will  be  liable  to  stick  in  going  over  differ- 
portions  of  the  cylinder  surface  if  there  is  a  differ- 
;  in  its  diameter. 

is  not  necessary  to  make  the  ring  larger  than  the 
ider  to  any  great  extent,  as  most  piston  rings  have 
ngs  to  assist  them  in  making  a  tight  joint.  For 
s  of  small  bore  up  to  4  inches,  they  should  not  be 
e  than  i -32-inch  larger  than  the  bore ;  from  4  to  8 
es  not  more  than  3-64-inch;  from  8  to  12  inches 
i-inch ;  from  12  to  16  inches  3-32-inch,  and  from  16 
o  inches,  >^-inch  larger. 

would  hardly  seem  necessary  to  advocate  the  peri- 
al  inspection  of  cylinders  to  ascertain  whether  the 
DH  has  lost  its  alignment  or  not,  but  this  is  a  duty 

is  neglected  by  many  engineers.  Quite  frequently 
piston  is  out  of  line  due  to  wear  or  other  causes. 
;n  the  cylinder  has  been  cut,"  follower  bolts  worked 
e  or  fractured  and  shoulders  formed  on  the  end  of 
bore  from  improperly  lining  the  connecting  rod. 
nder  oil  often  causes  deterioration  of  the  cylinder. 
to  tfie  acid  which  it  contains.    Thus  it  will  be  seen 


that  there  is  a  crying  demand  from  the  engine  that  the 
engineer  examine  it  from  time  to  time,  in  order  that  he 
may  know  exactly  the  condition  it  is  in. 

More  than  one  cylinder  head  has  been  broken  because 
a  follower  bolt  has  broken  off  and  fallen  down  in  the 
clearance  space.  Follower  bolts  lose  much  of  their  orig- 
inal strength,  from  crystalization  caused  by  alternate 
cooling  and  heating.  When  this  has  occurred  enough 
times  a  small  strain  will  sometimes  fracture  a  bolt  that 
has  been  in  use  for  many  years.  Some  engineers  renew 
the  follower  bolts  in  their  engines  at  stated  intervals, 
which  is  a  highly  commendable  practice. 

When  tightening  up  follower  bolts,  either  new  or 
when  they  have  been  taken  out  and  are  being  replaced, 
the  best  method  of  bringing  them  up  to  a  bearing  and 
putting  a  strain  on  them,  is  to  first  bring  up  one  bolt 
so  that  it  has  a  bearing  and  do  the  same  to  the  opposite 
bolt.  Continue  in  a  circle  round  the  set  and  tighten 
evenly  upon  all  the  bolts  in  rotation.  C.  E.  T. 


Cylinder  Heat. 

Some  time  ago  I  was  offered  a  lo-horsepower  gas 
engine  at  a  figure  that  was  but  little  more  than  old  junk 
price.  I  knew  the  engine  could  hardly  have  been  worn 
out  in  the  time  it  had  been  used,  even  with  the  worst  of 
care,  and  it  was  apparently  in  good  condition.  The 
paint  on  the  cylinder  was  blistered  a  little,  but  I  thought 
nothing  of  that  at  the  time,  as  I  had  often  seen  a  gas  jet 
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POSITION   OF  OIL  CUPS. 

burning  under  a  cylinder  in  cold  weather,  to  prevent 
cracking  of  the  metal  from  the  great  and  sudden  change 
of  temperature  when  starting. 

I  started  the  engine  which  ran  very  smoothly  except 
for  a  slight  scraping  sound  in  the  cylinder,  which  I 
supposed  would  stop  after  the  different  parts  had 
warmed  up  and  become  oiled. 

Picking  up  a  piece  of  2  x  4-inch  timber  about  5  feet 
long,  ahd  using  it  as  a  lever  brake  under  the  rim  of  one 
of  the  flywheels,  I  was  surprised  to  find  that  the  engine 
was  giving  but  a  small  fraction  of  its  nominal  horse- 
power and  very  little  pressure  on  the  end  of  the  lever 
was  required  to  slow  it  down. 

I  made  a  more  careful  examination  and  found  that  a 
distance  piece  had  been  placed  behind  a  piece  of  the  ig- 
niting mechanism  in  such  a  manner  that  the  spark  could 
not  be  properly  timed.  I  removed  this  and  again  trying 
the  brake  found  that  the  engine  gave  what  I  considered 
fairly  good  power. 

I  bought  the  engine  and  soon  had  it  set  up.  It  had 
run  but  a  short  time  under  load  when  it  began  to  slow 
up  and  the  smell  of  burnt  oil  filled  the  room.    Quickly 
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shutting  the  engine  down,  I  found  the  cylinder  very  hot, 
though  the  water  was  coming  out  of  the  cyHnder  only 
moderately  warm.  On  examining  the  piston  I  found 
the  rings  were  cutting  the  sides  of  the  cylinder  in  spots, 
and  parts  of  the  metal  packing  rings  of  the  piston  had 
purple  streaks  on  them,  showing  that  they  had  been 
very  hot. 

After  filing  the  edges  off  the  rings  so  that  they  would 
not  scrape  the  oil  off  the  cylinder,  nor  have  a  cutting 
edge  I  tried  the  engine  again.  It  worked  much  better, 
but  still  heated  after  running  awhile.  I  tlien  took  the 
head  off  and  found  the  water  jacket  almost  entirely 
filled  with  a  deposit  resembling  boiler  scale.  After 
thoroughly  cleaning  this  out  the  engine  ran  as  nicely  as 
any  engine  I  ever  saw.  The  person  who  had  doctored 
the  igniter  had  made  the  spark  late  so  the  explosion 
would  not  cause  so  much  heat,  instead  of  cleaning  the 
jacket  when  dirty  as  he  should  have  done. 

Cylinders  of  gas  engines  will  also  heat  by  being  out 
of  line,  and  by  insufficient  lubrication.  One  engine  I 
was  called  on  to  repair,  had  the  oiler  placed  too  far  for- 
ward on  the  cylinder  as  at  A,  in  the  illustration.  I 
drilled  a  hole  through  the  cylinder  and  jacket  walls  at 
B,  and  tapped  it  with  a  plug  tap  and  screwed  in  a  nipple 
of  extra  heavy  34-inch  pipe.  I  was  careful  to  file  and 
emery  off  the  end  of  the  pipe  that  protruded  into  the 
cylinder  and  remove  the  filings.  I  then  screwed  on 
the  oiler  and  the  engine  gave  no  more  trouble. 

Royal  Wolfe. 


A  Crank  Disk  Wiper — Cracked  Crosshead, 

It  isn't  every  engine  room  that  is  equipped  in  an  up- 
to-date  manner.  A  good  many  engine  rooms  having 
first-class  equipment  are  lacking  in  some  of  the  minor 
details,  such  as  oil  guards,  etc.  Consequently  directly 
in  line  with  the  eccentrics  and  crank  disk,  the  floor  is 
saturated  with  oil,  and  if  the  engine  is  near  the  wall, 
the  marks  of  flying  oil  are  shown. 

A  little  device  which  will  help  matters  to  a  great  ex- 
tent is  shown  in  Fig.  i.  I  saw  this  attached  to  an  en- 
gine while  visiting  a  steam  plant  a  few  days  ago.    It  is 


FIG.  1.     WIPER  FOR  CRANK  DISK. 


a  small  angle  arm  attached  to  the  engine  frame,  having 
a  piece  of  stiff  felt  so  arranged  that  it  rubs  against  the 
face  of  the  crank  disk.  As  the  oil  is  wiped  from  the 
disk  by  the  felt,  it  cannot  of  course  be  thrown  on  the 
floor  or  adjoining  wall,  but  drips  into  a  pan  under  the 
disk.    This  scheme,  although  simple,  is  a  good  one. 
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epower  per  hour.  This  high  steam  consumption  is 
:ly  attributed  to  the  fact  that  it  is  very  hard  to  keep 
/Stives  tight  If  it  were  possible  to  do  so,  the  steam 
umption  could  be  reduced  to  32  pounds  of  dry 
■n  per  hour. 

nother  type  of  engine  is  that  of  the  automatic  class 
ng  two  valves.  In  engines  up  to  loo-horsepower 
cutting  off  at  J^-stroke,  having  a  mean  effective 
sure  of  40  pounds,  the  steam  consumption  will  be 
It  35  pounds  per  horsepower  per  hour.  This  can  be 
iced  to  32  pounds  per  hour  when  the  valves  are  tight 
dry  steam  is  available. 

he  Corliss  type  of  automatic  engines  having  a  mean 
:tive  pressure  of  40  pounds,  cutting  off  at  from  1-5 
i-stroke,  will  average  about  30  pounds  of  steam  per 
epower  per  hour  for  engines  under  200-horsepower. 
ie  engine  is  above  this  size  the  steam  consumption 
be  about  27  pounds  of  steam  per  horsepower  per 
r.  If  the  valves  could  be  kept  perfectly  tight  the 
m  consumption  could  be  reduced  to  as  low  as  24 
ids. 

he  above  is  for  single  cylinder  engines  operating 
:ondensing.  If  the  engines  were  compounded  the 
m  consumption  would  be  reduced  to  about  27  pounds 
team  per  horsepower  per  hour. 
■  the  engines  are  to  operate  condensing  the  steam 
sumption  will  be  reduced  for  engines  of  the  same 
:,  over  that  mentioned  above.  An  automatic  cutoff 
nt  of  the  Corliss  type  of  200-horsepower  and  over, 
require  with  a  mean  effective  pressure  of  40  pounds 
earn  consumption  of  about  20  pounds  per  indicated 
wpower,  cutting  off  at  1-5-stroke.  The  v^.npound 
ine  of  the  high  speed  automatic  type  will  require 
jt  19  pounds  of  steam  per  horsepower  per  hour, 
n  the  mean  effective  pressure  is  30  pounds, 
ompound  automatic  engines  of  the  Corliss  type  hav- 
a  mean  effective  pressure  of  18  to  19  pounds  per 
ire  inch,  with  engines  of  400-horsepower,  will  re- 
e  about  15  or  17  pounds  of  steam  per  horsepower 
hour. 

he  expansions  of  steam  will,  of  course,  influence  the 
m  consumption.  The  more  expansions  there  are  the 
steam  will  be  required  to  produce  a  horsepower. 
ly  engineers  do  not  know  how  the  number  of  ex- 
sions  are  figured  and  in  order  that  those  who  are  in 
dark  regarding  the  matter  may  understand,  the  fol- 
ing  will  put  them  right :  If  an  engine  receives  steam 
gage  pressure  of  150  pounds  or  a  pressure  of  165 
)lute  and  the  absolute  terminal  pressure  is  10 
nds,  the  number  of  expansions  will  be  165  t-  10  = 
,  expansions. 

his  and  the  ratio  of  expansion  is  frequently  mixed, 
there  is  quite  a  difference  between  them.  The  ratio 
expansion  of  an  engine  is  found  by  dividing  the 
ke  of  the  engine  in  inches  by  the  number  of  inches 
'eled  by  the  piston  to  the  point  of  cutoff.  If  an 
ine  has  a  stroke  of  40  inches,  and  the  point  of  cutoff 
4,  the  ratio  of  expansion  will  be  40-7-4=  10,  the 
les  the  piston  has  traveled  at  the  point  of  cutoff. 
•  stroke  of  the  engine  divided  by  the  distance  the  pis- 
has  traveled  equals  40  -r-  10  =  4,  the  ratio  of  ex- 
sion.  W.  F.  Hemyer. 


Getting  Engines  Off  the  Center. 

"o  the  engineer  with  a  small  engine,  the  matter  of 
ting  it  on  the  dead  center  does  not  bother  him  very 
ch,  as  all  he  has  to  do  is  to  step  on  a  spoke  of  the  fly- 
•el  and  the  engine  is  ready  to  start.  With  larger 
ines,  however,  of  say  i  co-horsepower  and  up,  the 


standing  on  the  spoke  of  the  flywheel  does  not  answer, 
and  other  means  must  be  used. 

In  Fig.  I  is  shown  a  starting  bar,  which  is  made  to  fit 
on  the  rim  of  the  flywheel  and  with  the  leverage  thus  ob- 
tained there  is  no  trouble  in  getting  an  engine,  of  say 
lOO-horsepower,  off  the  center,  or  even  a  200  and  300- 
horsepower  engine,  if  of  the  high  speed  type.  This  is 
much  more  convenient  than  the  old  fashioned  way  of 
getting  a  block  and  a  piece  of  timber  and  prying  the 
engine  over  a  little  at  a  time. 

When  the  engine  is  large,  however,  even  the  wrench 


FIG.  1.     DEVICE  FOR  GETTING  A  SMALL  ENGINE  OFF 
THE  CENTER. 

shown  in  Fig.  i  will  not  answer  and  another  plan  must 
be  used.  Fig.  2  shows  a  device  which  answers  the  pur- 
pose very  satisfactorily  with  engines  which  are  not  too 
large.  As  shown,  the  clamp  grips  the  rim  of  the  wheel. 
This  is  connected  to  the  long  lever  by  the  short  link, 
the  long  lever  being  supported  by  a  stand.  It  will  be 
seen  that  as  the  long  lever  is  forced  down  on  the  end 
by  the  engineer,  tiie  clamp  grips  the  rim  of  the  wheel 
and  the  engine  is  turned  from  the  center.  This  makes  a 
very  handy  way  of  getting  an  engine  off  the  dead  cen- 
ter and  saves  time  as  well  as  strong  language. 

Some  may  say  that  there  is  very  little  need  of  stop- 
ping an  engine  on  the  center.  I  will  admit  that  this  is 
so,  especially  with  four-valve  engines,  but  the  unex- 
pected always  happens.    I  have  never  placed  an  engine 


FIG.  ».  DEVICE  FOR  GETTING  A  LARGE  ENGINE  OFF 
THE  CENTER. 

on  the  center  in  my  life,  when  it  didn't  happen  unex- 
pectedly. Usually  the  engine  gets  on  the  center  at  a 
time  when  it  will  be  the  most  difficult  and  bothersome 
to  get  it  off.  I  remember  at  one  plant  in  which  I  op- 
erated we  had  a  four-valve,  engine  and  just  as  I  was 
about  to  shut  down  one  morning  the  superintendent 
came  in.  The  engine  didn't  do  a  fliing,  but  stop  on  the 
center.  It  was  the  first  and  only  time  that  it  did  stop 
there  w'.ile  I  ran  the  plant,  which  goes  to  show  that 
things  happen  just  when  you  don't  want  them  to. 

Anyone  trying  the  above  devices  will  find  that  they 
are  of  great  convenience  around  the  engine  room. 

W.  E.  Stedma.o.. 
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Thick  Oil  Caused  Lubricator  to  Stop  Feeding. 

I  have  noticed  in  tlie  Review  several  articles  in  regard 
to  lubricators  not  feeding  properly,  and  they  recall  a 
similar  case  that  occurred  in  my  plant  a  few  years  ago 
where  the  lubricator  was  attached  to  a  four-valve  en- 
gine. The  sight  glass  choked  up  with  oil,  requiring  fre- 
quent cleaning. 

After  considerable  trouble  I  found  that  the  stoppage 
of  the  sight  feed  glass  was  due  to  the  oil  being  too  thick 
which  prevented  its  being  fed  at  the  required  rate.  In- 
vestigation along  this  line  showed  lliat  with  very  thick 
oil,  the  drops  are  generally  too  large,  and  in  trying  to 
regulate  the  drops  at  so  many  per  minute,  the  oil  was 
fed  in  greater  quantities  than  could  flow  through  the 
horizontal  connections  to  the  steam  pipe. 

This  was  proven  to  my  satisfaction  from  the  fact  that 
immediately  after  blowing  out  the  lubricator  glass,  and 
for  some  time  after,  the  lubricator  would  work  as  it 
should,  as  the  shank  of  the  cup  was  then  hot,  which 
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CHANCE1>   CONNECTION   TO   STEAM    PIPE. 

healed  and  thinncii  the  oil.  allowing  it  to  tinw  freely, 
until  the  shank  cooled  down  again. 

When  the  shank  and  the  water  in  the  glass  were 
cooled  down,  the  oil  flowed  very  slowly  into  the  steam 
pipe,  and  if  it  were  fed  any  faster  from  the  needle  point 
than  it  flow  cl  imo  the  steam  pipe,  it  clogged  the  con- 
nections to  the  latter,  f  lil  when  comparatively  cold  in  a 
lubricator  will  feed  quite  freely  from  the  needle  point, 
due  to  the  pressure  of  water  in  the  condensing  pipe  and 
bulb,  but  when  it  is  liberated  in  the  sight  feed  glass  and 
rises  to  the  surface  of  the  water,  it  is  obliged  to  find  its 
way  to  the  steam  pipe  by  gravity.  Therefore,  the  slight- 
est obstruction  is  sufficient  to  cause  it  to  clog  up, 

I  adopted  two  methods  of  overcoming  trouble  from 
the  sight  glass  choking  up.  One  was  the  purchase  of 
a  thinner  oil  which  would  feed  more  freely  and  the 
other,  shortening  the  connection  between  the  lubricator 
and  the  feed  pipe.  The  illustration  shows  this  connec- 
tion, the  dotted  lines  showing  the  original  position  of  the 
lubricatcir.  E.  W.  Chester. 


Bad  Valve  Setting — New  Place  for  an  Oil  Filter. 

The  two  indicator  diagrams  illustrated  herewith  were 
taken  from  a  I2x36-inch  Corliss  engine  running  at  8? 


revolutions  per  minute.  The  engine  was  not  woricin| 
satisfactorily  and  I  was  asked  to  set  the  valves.  The 
card,  Fig.  i,  shows  how  the  vaJves  were  set  when  the 
first  card  was  taken. 


FIG.  1.     now  THE  V.\I.VES  WERE  SET- 


I  have  just  worked  out  and  built  a  little  kink  wiiidl 
is  very  neat  and  handy.  The  head  of  the  cylindcf  on 
the  engine  which  I  have  charge  of  is  covered  with  cas- 
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I'tG,   i.     OIL   FILTER   ON   CVLINDER  HEAD. 

ing,  held  in  place  by  one  bolt  in  the  center.  I  wanted  i 
place  for  my  oil  filter,  cans,  etc.,  and  so  made  a  patttm 
and  had  a  casting  made  which  was  secured  to  iht  cvl- 
inder  head,  as  shown  in  Fig.  2.  Jas.  N.  Hous«, 


Gas  Engines  as  Compressors. 

Having  use  for  a  small  air  compressor,  I  looked  aboifl 
for  something  to  make  one  out  of.  I  came  across  an 
automobile  gasoline  engine  and  concluded  that  it  vvoolil 
be  just  the  thing. 

.'\.  hole  was  drilled  and  threaded  through  the  he.id  anil 
a  check  valve  screwed  on  as  at  /I,  Fig.  i.  This  com- 
pleted the  compressor,  but  the  combustion  chaniber  di^ 
slroyed  its  efficiency, 

A  compressor  must  have  small  clearance,  for  the  com- 
pressed air  remaining  in 
to  atmospheric  pressure  h 
in,  and  by  the  time  this  h 
travelled  a  good  part  of  it: 

To  remedy  this  troubl* 
hf'hind  tlie  s 
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cing  the  clearance  to  a  minimum.    The  block  be- 
the  brass  made  it  necessary  to  place  longer  bolts 
ugh  the  crankpin  brasses.    The  machine  then  gave 
ect  satisfaction. 

jnie  time  after  this,  I  visited  a  large  stone  quarry. 
y  had  just  installed  a  larger  engine  in  place  of  a 
orsepower  gas  engine.    The  gas  engine  was  in  good 


I.     GAS  ENGINE  CONVERTED  INTO  AN  AIR  COMPRESSOR. 


ition  but  as  their  supply  of  compressed  air,  used  to 
drills  and  hoisting  engines,  was  too  small,  it  was  de- 
1  to  purchase  another  compressor  and  run  it  with 
imall  gas  engine.  I  told  them  that  I  could  make  an 
ompressor  out  of  that  engine  at  a  cost  of  about  $5. 
/  told  me  to  go  ahead  and  send  in  my  bill, 
le  engine  for  the  purpose  of  starting  had  its  com- 
ion  chamber  connected  to  a  tank  containing  com- 
sed  air.  This  pipe  was  closed  at  the  engine  by  a 
e  valve,  having  an  opening  and  closing  lever  at- 
ed.  I  took  off  the  "locking  sheet"  arrangement,  and 
tituted  a  coil  spring  in  its  place.  The  clearance 
d  not  be  reduced  in  this  case  by  putting  a  block 
nd  the  crankpin  brass,  on  account  of  the  spherical 


FIG.   2.     FALSE  HEAD   BOLTED  TO   PISTON. 

1  of  the  combustion  chambers  E.  I  had  a  hollow 
isphere  B,  cast  and  bolted  it  on  to  the  end  of  the 
in  with  the  balls  A  and  C,  packing  the  joint  so  no 
ould  get  in,  as  shown  in  Fig.  2.  The  machine  when 
ed  proved  to  be  efficient  and  furnished  all  the  air 
ired.  R.  W. 


A  Troublesome  Gas  Engine: 

linking  perhaps  the  experience  a  firm  had  with  a 

line  engine  would  interest  engineers  I  will  relate 

following:      This     firm     required     4-horsepower 

at    times    required    7    or    8    horsepower.      Arti- 

light  was  used  in  the  basement   10  hours  each 

burning  manufactured  gas.    A  motor  was  also  used 

tervals  during  the  day  to  run  grinders  and  a  drill- 

Tiachine.    Both  gas  and  current  were  bought  from 


a  lighting  company.  Another  motor  was  used  for 
power,  but  it  was  too  small  to  fill  the  requirements,  so 
they  began  looking  around  for  some  way  of  obtaining 
more  power.  A  man  selling  gas  engines  dropped  in 
■  about  this  time  and  after  showing  them  (on  paper)  what 
large  returns  for  the  money  invested  they  could  realize 
if  they  put  in  a  gas  engine,  he  sold  them  a  lo-horse- 
power  engine  and  a  generator  large  enough  to  carry  50 
i6-candlepower  lights. 

The  cost  of  installing  the  machinery  was  practically 
nothing,  their  own  men  doing  all  the  installation  work 
except  the  electric  wiring.  They  picked  out  one  of  their 
machine  hands  to  become  starter  and  stopper,  as  they 
were  told  by  the  agent  that  that  was  all  the  attentbn  the 
engine  required. 

When  everything  was  properly  connected  up  the 
salesman  took  the  new  engineer  one  side  and  in  about 
ten  minutes  imparted  to  him  all  the  knowledge  that  was 
required. 

The  agent  started  up  in  the  morning  and  everything 
went  well  until  noon  when  they  stopped  the  engine,  but 
to  start  it  again  required  several  attempts.  Every  time 
it  would  not  start  the  engineer  made  some  adjustment 
and  then  tried  again.  In  time  he  would  hit  the  right 
combination  and  the  engine  would  start.  Sometimes 
he  made  so  many  adjustments  that  the  agent  was  sent 
for,  to  come  and  put  things  back  in  their  proper  place, 
and  then  deal  out  another  chunk  of  knowledge  to  the 
engineer. 

The  climax  came  one  morning  when  the  engineer 
could  not  start  up.  He  thought  tfie  cooling  water  was 
leaking  into  the  cylinder.  To  make  certain  he  took  off 
the  cylinder  head,  and  not  seeing  any,  he  thought  it  was 
too  far  back,  and  so  took  out  the  piston.  Not  finding 
any  water  after  removing  the  piston,  he  started  to  put 
the  piston  back  and  in  doing  so  broke  the  rings,  and  as 
it  took  a  week  to  get  new  rings,  the  place  was  shut 
down  and  the  engineer  lost  his  job. 

The  agent,  in  the  meantime,  had  left  the  company 
who  sold  the  engine,  so  when  the  new  rings  came  a  new 
man  arrived  to  fix  things  up.  The  piston  was  put  into 
place  and  everything  connected  up.  The  current  was 
turned  on  the  igniter,  a  match  put  in  the  detonater,  a 
charge  pumped  into  the  cylinder,  and,  bang,  but  the  en- 
gine would  not  start.  More  adjustments  were  made, 
but  still  it  would  not  move. ' 

The  new  agent  began  to  talk  about  heat  units,  spe- 
cific gravity  of  gasoline,  etc.,  but  the  engine  would  not 
start.  In  looking  at  the  cam  that  works  the  igniter,  he 
discovered  water  running  out  of  the  open  end  of  the  cyl- 
inder, which  was  found  to  be  caused  by  an  imperfect 
gasket  on  the  cylinder  head,  which  fault  was  remedied. 
Then  with  some  exertion  on  the  part  of  three  strong 
men,  one  at  each  flywheel  and  one  at  the  main  belt,  the 
engine  was  finally  started.  For  the  next  week  or  two 
the  starting  pump  was  dispensed  with  and  the  new 
method  used. 

One  morning  about  two  weeks  later  the  engine  re- 
fused to  start.  The  new  engineer,  after  trying  all  the 
ways  he  had  been  told  and  some  that  he  had  not,  dis- 
covered he  was  not  getting  any  compression,  but  could 
not  find  the  reason  why.  The  agent  not  being  in  town, 
a  man  was  sent  for  from  an  automobile  livery,  who 
discovered  that  the  lever  which  holds  the  inlet  valve 
closed  when  the  exhaust  valve  is  held  open  by  the  gov- 
ernor, had  been  caught  in  such  a  way  as  to  hold  the  in- 
let valve  closed,  and  by  one  o'clock  they  were  ready  to 
start.  To  make  sure  the  trouble  would  not  occur  again 
the  engineer  bent  the  lever  up  out  of  the  way,  not  know- 
ing for  what  purpose  it  was  used. 


About  this  time  they  began  to  notice  that  the  gasoline 
tank  required  filling  more  often.  In  looking  up  the  fig- 
ures they  had  been  given  they  discovered  they  were 
using  twice  the  amount  of  fuel  they  had  expected  to  use. 
The  agent  was  sent  for,  but  after  looking  the  engine  over 
he  could  advance  no  explanation.  When  asked  about 
the  lever,  he  said  it  was  all  right.  The  batteries  began 
to  run  down  shortly  after  starting  arid  the  hot  tube  had 
to  be  put  into  use,  which  the  agent  could  not  account 
for. 

A  few  more  stops  and  delays  happened  for  such 
causes  as  opening  the  throttle  valve  too  wide,  which 
caused  the  engine  to  run  slow  for  one-half  day,  and  the 
gasoline  tank  getting  empty,  which  was  not  thought  of 
until  everything  had  been  adjusted,  and  readjusted  once 
more. 

About  this  time  the  firm  wrote  to  the  manufacturers 
that  if  they  did  not  fulfill  their  guarantee,  they  would 
throw  the  engine  out  and  sue  them  for  damages. 

One  morning  a  few  days  later  a  young  fellow  ap- 
peared at  the  office  and  represented  himself  as  being 
sent  by  the  manufacturers  to  straighten  things  out.  He 
went  down  and  looked  at  the  engine  and  asked  the  en- 
gineer a  few  questions.  He  then  had  a  talk  with 
file  firm,  and  went,  away,  but  returned  the  next  morn- 
ing with  tools  and  overalls.  He  also  brought  a  man 
whom  the  firm  engaged  to  look  after  the  engine. 

The  young  fellow  started  at  the  engine  and  if  he  was 
not  an  expert  mechanic  I  never  saw  one.  Every  move 
that  he  made  and  the  way  he  moved  proved  that.  He 
went  over  the  whole  engine,  and  there  was  not  a  part 
that  did  not  need  some  attention.  He  found  and  ex- 
plained the  cause  of  all  the  trouble  that  they  were  hav- 
ing with  the  engine,  and  instructed  the  new  man  regard- 
ing the  engine  and  had  it  ready  to  run  at  noon.  He 
showed  him  how  to  start  the  engine  so  that  one  man 
could  do  it  easily.  That  was  about  six  months  ago  and 
from  that  time  they  have  had  no  more  shut  downs  or 
trouble. 

It  requires  about  30  minutes  to  give  it  all  tlie  atten- 
tion it  requires  in  a  day  and  it  develops  about  S-horse- 
power  and  consumes  .66-gallon  of  gasoline  per  hour. 
Gasoline  costs  10  cents  per  gallon.  The  repair  in  six 
months  with  proper  attention  has  been  practically  noth- 
ing. 

Besides  furnishing  the  power  required  for  the  ma- 
chine it  runs  the  generator  which  furnishes  current  for 
about  25  i6-candiepower  lights  continually,  and  what 
current  is  required  to  run  the  motor  as  well. 

I  never  learned  just  what  the  saving  is  over  the  old 
system,  but  it  must  be  quite  an  item  as  they  do  not  have 
to  buy  any  gas  or  current  and  have  plenty  of  power. 

The  cost  mentioned  above  is  the  average  for  seven 
months.  The  exact  length  of  time  that  the  engine  runs 
and  the  amount  of  gasoline  put  into  the  tank  is  kept  on 
record. 

I  think  the  above  proves  that  no  one  should  attempt  to 
adjust  a  machine  unless  he  fully  understands  all  its 
parts.  J.  F-  B. 


of  the  exhaust  is  adjusted  with  a  set  screw  and  lock- 
nut  E. 

The  exhaust  valve  gives  the  most  trouble  as  it  cuts 
through  in  a  short  time  and  is  apt  to  leak  first.  The 
ease  or  efficiency  with  which  the  engine  starts  depends 
on  the  amount  of  leakage  of  the  valve.  It  should  be 
ground  in  once  a  month,  by  taking  the  valve  cap  off  and 
uncoupling  the  spring  G.  The  valve  can  then  be  lifted 
high  enough  to  get  emery  and  oil  under  it.     A  slot  h 


FIG.  1.     SHOWING  CAM  LEVER  AND  VALVE, 


also  provided  for  a  large  brace  screw  driver.  Put  the 
bit  into  a  brace  and  grind  it  in  well.  When  the  valve 
is  coupled  up  again,  and  the  valve  cap  is  in  place,  call 
an  assistant  to  help  you,  and  if  by  lifting  on  the  other 
side  of  the  wheel  and  pulling  backwards  you  cannot  turn 
the  wheel,  it  is  tight  enough. 

The  mixture  of  intake  valve  H,  gives  very  little  trou- 
ble and  only  needs  grinding  once  a  year,  sometimes  not 
even  that  often.  This  valve  is  raised  by  suction  pro- 
duced from  the  forward  motion  of  the  piston  and  as  this 
suction  stops,  a  light  spiral  spring,  which  is  slipped  over 
the  stem  above  tfie  governor  arm  D,  holds  the  valve 
down  on  its  seat.  Below  the  governor  arm  D,  is  a  short 
heavy  spring.    This  arm  is  operated  by  a  small  shaft 


FIG.    S.     LEVER   WHICH    REGUL,\TES    THE    CSIARGE. 


Gas  Engines. 

We  have  a  7-horsepovvcr  gas  engine  which  was  in- 
Btalled  in  1895,  and  is.  therefore,  an  old  style  engine 
compared  with  later  designs.  This  engine  is  fitted  with 
a  side  shaft  driven  from  the  crank  shaft  by  a  pair  of 
worm  gears.  This  shaft  at  the  head  end  is  fitted  with 
a  cam  acting  upon  tlie  lever  B,  Fig.  i,  with  a  steel 
wheel  C  which  opens  the  exhaust  valve  D.    The  timing 


running  along  the  side  of  the  engine  and  attached  to  the 
ball  and  spring  on  the  flywheel.  As  the  engine  increases 
in  speed,  the  arm  /  is  pressed  down,  cutting  off  part  or 
all  of  the  mixture  from  the  cylinder. 

The  engine  I  speak  of  is  fitted  with  an  ignition  tube; 
a  piece  of  'A  -inch  pipe,  4 J4  inches  long,  welded  together 
at  one  end  and  a  thread  cut  on  the  other  end  to  screw 
into  the  chest.  A  cast  iron  hood  with  a  Bunson  burner 
heats  the  tube  to  a  cherry  red  only.     If  the  tube  geta 
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1  few  degrees  hotter,  the  engine  will  explode  on 
}wn  center  and  run  backward  a  half  turn  instead 
the  center. 

w  a  word  about  these  igniting  tubes.  They  must 
langed  every  two  weeks,  because  the  heat  and 
jre  from  the  inside  at  each  explosion  bulges  the 
J  to  such  an  extent  that  in  two  or  three  weeks  they 
>low  out.  Asbestos  paper  is  used  for  gaskets  as 
irts  get  very  hot.  The  gaskets  are  cut  from  sheets 
nch  thick  and  are  soaked  in  linseed  oil.  Care 
be  taken  not  to  tear  the  paper  in  the  least,  as  the 
between  the  cylinder  and  water  jacket  are  only 
:h  wide,  and  in  some  places  less.  I  have  had  good 
s  from  fresh  white  lead  spread  very  thinly  on  both 
of  the  asbestos  paper  and  then  tightened  when  the 
e  was  a  little  warmer. 

other  important  thing  is  the  lubrication  of  the  cyl- 
If  a  poor  grade  of  cylinder  oil  is  used,  it  will 
and  gum  the  rings  and  surface  of  the  cylinder  and 
1,  so  that  a  large  per  cent  of  the  power  is  wasted 
ction  of  the  parts.  Sometimes  the  cup  will  stop 
ig  and  then  the  force  of  the  explosion  will  blow 
Jie  rings.  If  it  is  not  stopped  in  a  few  hours  the 
ier  will  be  in  a  fair  way  to  be  rebored. 
len  an  engine  is  installed,  look  at  the  gas  and  air 
5,  count  ti^e  number  of  turns  of  each  valve,  and 
'S  run  the  engine  with  the  same  number  of  turns, 
is  is  the  way  the  valves  are  left  after  the  final  test 
e  the  engine  is  sent  out.  The  only  variation  of  this 
«  in  the  starting  of  the  engine  and  this  only  on  one 
,  which  is  the  gas  valve,  the  wheel  of  which  should 
med  only  about  }i-incii.  In  starting,  draw  in  the 
^e  and  raise  the  release  lever  so  that  the  cam  C, 
n  in  Fig.  2,  can  pass  from  a  position  looking  at 
gure  from  bottom  to  top,  making  a  J4  turn, 
ving  done  this,  put  one  foot  on  the  spoke  of  the 
eel,  throwing  your  weight  on  it  at  the  same  time, 
hold  of  the  rim  of  the  wheel,  pulling  back,  making 
»d  compression  and  be  careful  to  remove  your  foot 
off  the  wheel.  The  charge  will  ignite  and  the  en- 
is  started.  Gradually  open  the  gas  valve  from  J^ 
of  a  whole  turn  of  the  wheel,  or  to  the  points  in- 
;d  from  the  maker's  test.    This  will  be  ample  gas. 

R.  A.  H. 


Bags  and  Blisters. 

my  engineers  refer  to  bags  and  blisters  in  the  same 
>,  that  is,  they  confuse  a  bag  with  a  blister  and  then 
I  blister  a  bag.  Whether  this  is  from  a  lack  of 
ledge  or  not  is  not  known  to  the  most  of  us,  but  it 
as  if  they  didn't  know  the  difference, 
ere  is  a  distinction  between  a  bag  and  a  blister, 
ig.  I  is  shown  a  section  of  boiler  plate  representing 
I  filled  with  scale.  There  is  no  need  of  going  into 
Is  regarding  the  formation  of  scale  as  all  engineers 
e  most  limited  experience  know  that  scale  is  formed 
the  impurities  in  the  water,  and  if  it  is  not  cleaned 
)f  the  boiler,  it  will  lodge  in  some  particular  part, 
f  enough  is  allowed  to  accumulate  the  plate  will  be 
sd. 
a  general  rule  scale  accumulates  over  the  fur- 
It  is  easily  seen  that  if  this  plate  is  not  kept  clean 
it  will  undoubtedly  be  burned.  When  the  plate  be- 
'S  burned,  the  steam  pressure  in  the  boiler  is  so 
:  and  the  strength  of  the  plate  has  been  weakened 
luch  that  that  particular  section  of  the  plate  will 
reed  down  as  shown.  When  this  occurs  it  is  known 
bag. 
^.  2  shows  a  blister  which  has  the  appearance  of 


a  bag  when  looking  from  the  outside  of  the  plate,  and 
there  is  no  way  of  telling  at  first  glance  whether  the 
plate  is  bagged  or  blistered.  An  examination  of  the  in- 
terior surface  of  the  plate  will  not  always  disclose  the 
fact  that  it  is  a  blister,  because  sometimes  this  surface  is 
also  indented,  giving  the  appearance  of  a  bag.  By  an 
examination  of  Fig.  2,  it  will  be  seen  that  a  blister  is 
altogether  different  from  a  bag,  insomuch  that  while  in 
the  one,  the  entire  thickness  of  the  plate  is  affected  in 
the  latter  only  the  outside  surface  may  be  down. 
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FIG.  1.    A  BAGGED  PLATE. 


When  a  plate  blisters  it  separates,  a  layer  detaching 
itself  from  the  main  part  as  shown.  This  is  something 
which  the  engineer  or  fireman  has  nothing  to  do  with 
whatever,  and  usually  is  a  fault  in  the  rolling  of  the 
plate  by  the  manufacturer. 

Another  matter  which  seems  to  be  confused  in  the 
minds  of  a  good  many  engineers  is  that  of  tubes  and 
flues.  Only  9ie  other  day  while  talking  with  an  engineer 
he  referred  to  the  3-inch  tubes  of  his  boiler  as  flues, 
and  only  a  short  time  ago  another  engineer  referred  to 
a  flue  as  a  tube. 

Doubtless  the  engineers  would  have  been  indignant 
had  I  corrected  them,  but  I  am  sure  that  a  good  many 
engineers  do  not  make  a  distinction,  and  in  some  in- 
stances I  feel  that  they  do  not  know  that  there  is  any 
difference. 

As  I  understand  the  matter  a  tub^  in  connection  with 
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FIG.  a.    A  BLISTERED  PLATE. 

boiler  practice  is  under  6  inches  in  diameter,  while  a 
flue  is  embraced  in  all  diameters  above  6  inches.  I 
have  noticed  many  times  in  the  technical  press  that  this 
matter  has  been  overlooked  and  often  the  3  or  ^yi  or 
4-inch  tubes  in  a  boiler  are  referred  to  as  flues.  It 
seems  to  me  it  would  be  just  as  correct  and  just  as 
sensible  to  designate  rivets  as  spikes  and  braces  as 
bolts  as  to  call  the  tube  a  flue  or  the  flue  a  tube. 

Owen  Britton. 


Boiler  Plant  Difficulties. 

The  chief  engineer  alone  should  be  held  responsible 
for  the  condition  of  all  boilers  in  his  charge.  His  wages 
should  also  be  commensurate  with  the  extent  of  the 
plant,  and  the  duties  demanded  of  him.  All  boiler 
owners  are  aware,  that  from  a  financial  standpoint  alone, 
it  is  essential  that  boilers  should  be  regularly  and  thor- 
oughly cleaned,  also  periodically  inspected,  either  by  a 
representative  of  the  insurance  company  concerned,  or 
the  man  who  is  employed  for  their  supervision. 

Who  is  bold  enough  to  challenge  my  assertion,  that 
if  all  boilers,  in  service  for  generating  steam,  have  a 
daily  blowing  down,  together  with  a  monthly  cleaning, 
bagged  boilers  would  be  a  very  rare  occurrence?  The 
chief  should  personally  undertake  the  blowing  down, 
and  also  thoroughly  examine  the  interior  and  exterior  of 


the  boiler  after  cleaning.  By  doing  this,  he  is  seldom 
in  doubt  as  to  its  condition,  and  his  employers  and  as- 
sistants have  cause  to  have  more  confidence  in  him. 
There  are  many  plants,  however,  where  the  boiler  ca- 
pacity is  whoty  inadequate  to  warrant  the  lay-ofT  of  a 
boiler  for  proper  cleaning  and  inspection.  It  is  never 
satisfactory  to  let  all  the  water  out  of  a  boiler  for  clean- 
ing purposes  and  within  a  few  hours,  refill  it.  Yet,  how 
often  this  practice,  has  of  necessity  to  be  resorted  to,  in 
order  to  have  sufficient  steam  power  to  take  care  of  the 
subsequent  load. 

Under  tliese  conditions,  what  opportunity  has  the  en- 
gineer, to  enable  him  to  grind  in  leaky  safety  valves, 
blowoflf  and  other  valves  connected  with  that  section, 
also  to  e.xamine  the  seams,  plates  and  setting,  clean  out 
all  scale  and  sediment  from  within  and  all  soot  and 
ashes  outside  the  boiler? 

Frequently  we  visit  boiler  rooms  and  find  one  or  more 
boilers  out  of  commission,  condemned  by  everybody 
and  monopolizing  the  space  that  a  serviceable  boiler 
should  occupy.  If  boiler  owners  practically  interested 
themselves  in  this  matter  by  installing  a  spare  boiler, 
built  according  to  the  most  modern  requirements,  it 
would  be  a  sound  investment  of  capital  and  materially 
increase  the  value  and  profits  of  the  plant. 

It  is  essential  that  all  owners  of  steam  plants  keep  a 
first-class  engineer,  one  who  is  strictly  temperate,  pay 
him  good  wages  and  give  him  the  necessary  supplies. 
The  plant  will  then  most  surely  get  the  proper  care  and 
management.  R.  D.  Fryer. 


Emptying  a  Boiler  While  Hot. 

Numerous  articles  have  been  written  warning  en- 
gineers of  the  many  evil  effects  liable  to  occur  by  empty- 
ing steam  boilers  while  the  brick  work  is  hot.  Where 
I  am  employed  there  are  three  return  tubular  boilers, 
two  of  them  always  being  in  use.  I  generally  blow 
out  about  an  inch  of  water  twice  each  day  so  as  to  keep 
any  scale  or  sediment  from  collecting  near  the  blowoff 
outlet,  or  stopping  the  pipe  between  the  boiler  and  the 
blowoff  cock. 

There  is  only  a  few  inches  between  the  boiler  brick- 
work and  the  wall,  and  as  we  did  not  believe  in  front 
blowoffs  for  various  reasons  we  left  it  where  it  was  and 
put  the  blowoff  cock  outside,  but  well  protected  from 
the  frost  with  a  double  box.  It  never  gave  any  troubk- 
until  one  day  the  cover  of  the  box  was  carelessly  left 
open,  which  resulted  in  the  whole  side  of  the  cock  blow- 
ing out  after  being  cracked  by  frost.  As  our  spare 
boiler  was  in  the  hands  of  the  repair  men  we  were  in 
a  fix,  but  we  had  to  have  that  boiler,  so  we  emptied  it 
as  soon  as  the  fire  was  pulled,  put  on  a  new  cock  and 
then  filled  it  up  and  started  a  fire  again  as  soon  as  we 
could,  as  there  were  a  number  of  men  idle  while  there 
was  only  one  boiler  running.  In  about  an  hour  the 
repairs  were  completed. 

In  a  few  days  steam  was  noticed  coming  out  from 
several  places  around  the  rivets  and  on  examination  it 
was  found  that  in  four  different  places  the  iron  plate 
had  cracked  for  a  distance  of  j4-inch,  on  opposite  sides 
of  the  rivets.  We  had  to  cut  out  the  boiler  for  two  days 
while  the  boilermakers  put  on  four  hard  patches.  Now 
I  am  convinced  by  experience  that  it  is  possible  to  do 
harm  to  a  boiler  by  blowing  off  and  filling  up  while  hot. 
My  opinion  before  had  been  that  about  the  worst  re- 
sults to  happen  would  have  been  baked  sediment. 

Jack  D. 
(Many  engineers  believe  that  it  is  dangerous  to  empty 
a  boiler  while  hot.  but  such  is  not  the  case,  as  the  setting 


and  tlie  boiler  cool  off  together.    Where  there  is  mud  as 
scale  it  will,  of  course,  bake  on,  but  as  far  as  the  injury  I 
to  the  boiler  plate  is  concerned  there  will  be  none.    HI 
our  contributor  had  allowed  his  boiler  to  cool  before  I 
filling  with  cold  water  and  had  taken  the  time  he  ought 
in  getting  up  steam  there  would  not  have   been  any 
cracked  plate  or  leaky  rivets.     Emptying  a  boiler  and  I 
getting  up  steam  again  in  one  short  hour  is  treatment] 
that  will  cause  the  best  of  boilers  to  leak,  if  no  greater  I 
damage  is  done.    It  was  the  latter  part  of  the  proceed-] 
ings  that  caused  the  damage,  not  the  emptying  while] 
hot. — Editor.] 


How  to  Handle  Firemen. 

Mr.  Taylor  called  the  other  evening  and  Pop  got 
talking.  Mr.  Taylor  asked  Pop  if  he  wasn't  one  of  thcl 
engineers'  gang  on  the  Oregon  and  what  he  thought  ol 
the  recent  editorial  "Cadet's  Avoidance  of  Engineering 
Duty,"  Pop  said  that  it  just  hit  the  nail  exactly  on  the] 
head,  and  continuing  he  said :  "Did  it  ever  occur  to  you 
to  ask  how  a  battleship  that  could  only  steam  17  knotv 
could  catch  a  cruiser  like  the  Colon  that  could  steamj 
22  knots,  which  in  an  hour  and  a  half  should  have  lei 
the  Oregon  five  miles  astern?  It  was  simply  a  case 
handling  firemen  and  engines. 

"After  the  fight,  the  Oregon  took  on  board  three 
wounded  prisoners  from  the  Colon,  a  seaman,  a  quar- 
termaster, and  a  watertender.  Being  able  to  speak  a 
little  Spanish,  I  talked  to  the  watertender. 

"He  told  me  that  a  good  many  of  the  firemen  h; 
been  ashore  the  day  before  the  fight  and  filled  up 
wine.    Then  when  they  were  shut  up  in  the  fire 
and  the  forced  draft  on,  the  intense  heat  soon  playedl 
them  out.    When  tliey  wanted  to  go  on  deck  and  get 
breath  of  air  the  engineers  stood  at  the  foot  of  the  la 
der  and  drove  them  back  to  the  firerooms  with  theit: 
pistols.    He  saw  four  of  the  firemen  shot  down  like  dog 
by  their  own  engineers,  for  insisting  on  going  up  to 
a  brealh.    They  were  soon  so  exhausted  that  they  didn't 
seem  to  care  whether  they  were  shot  down  or  not.    Ofi 
course  the  steam  dropped  down  lower  and  lower  as  tbi 
firemen  dropped  out. 

"On  the  Oregon,  Engineer  R who  was  in  charge 

of  the  fireroom  during  the  fight,  passed  the  word  alon 
that  one  man  from  each  fireroom  should  go  on  deck  : 
a  time,  get  a  breath  of  air,  a  look  around,  and  tlien  tum- 
ble down  again  and  go  to  work  while  another  one  tookj 
a  breath.  They  kept  it  up  till  noon  when  the  first  diir-i-j 
sion  of  firemen  and  coal  passers  were  called  down  from  j 
the  deck,  where  they  had  been  handling  the  powdcl 
hoists,  to  change  places  with  the  firemen  of  the  second  I 
division,  .'^nd  say,  being  fresh  on  fires  they  ju«tl 
went  after  her  like  devils  and  didn't  do  a  thing  but  jump] 
the  steam  up  30  pounds. 

"Although  the  fireroom  always  had  a  double  crew  1 
firemen  during  the  fight,  the  engineers,  machinists  andj 
watertenders  would  all  grab  a  slice  bar  and  poke  up  the! 
fires,  and  even  send  the  men  up  to  the  doctor  to  get  ij 
drink  of  whiskey.    They  treated  the  men  like  men,  andJ 
not  like  the  Spaniards  treated  their  firemen,  worse  thanj 
dogs.     When  I  was  called  down  in  the  starboard  ei5 
gine  room  to  relieve  chief  machinist  Johnson,  who  had 
been  handling  that  engine  all  morning,  the  steam ' 
climbing  up  and  soon  that  5,000-horsepower  engine ' 
turning  her  137  revolutions  per  minute,  with  McCartM 
on  the  port  engine,  keeping  step  to  a  dot.     And  whe« 
you  see  two  s.oco-horsepower  engines  turning  at  IJ 
and  doing  it  like  a  pair  of  watches,  you  won't  forget  i 
soon. 
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1  as  for  Captain — now  Admiral — Clark,  why, 
le  chase  was  over  he  called  for  and  led  in  three 
and  a  tiger  for  the  'black  gang,'  as  the  engineers' 
5  called,  and  then  told  them  all  to  go  down  and 
doctor  and  for  him  not  to  make  them  small  ones, 
showed  that  Admiral  Clark  appreciated  the  work 
sngineers'  force,  if  the  journalists  and  historians 

V  take  that  boy  of  mine.  Knowing  the  navy  as 
uppose  I  get  him  an  appointment  to  Annapolis, 
I  tell  him  to  take  an  engineer's  course?  That 
condemn  him  to  eight  hours  a  day  for  the  best 
his  life  in  one  of  those  pot  holes  where  the  tem- 
e  is  from  120  to  140  degrees  and  at  the  end,  to 
below  where  he  would  have  been  by  far  less 
and  always  on  deck  in  the  fresh  air  with  clean 
,  gold  lace  and  buttons  and  praise  instead  of 
grease,  oil  and  overalls. 

i^ou  want  results  from  your  firemen,  tceat  them 
m.  Give  them  all  the  light  and  air  you  can.  It 
rprise  you  how  the  steam  stays  up  when  the  fire- 
els  good. 

5t  assistant  engineer  Awfully  had  entire  super- 
oi  both  engine  rooms,  and  received  all  the  blame 
thing  that  went  wrong,  while  Chief  Milligan  got 
credit  for  doing  well."    An  Engineer  at  Home. 


would  open  your  eyes  to  see  the  condition  they  were  in. 
We  sent  them  to  the  shop  and  in  the  course  of  three  or 
four  days  they  came  back,  and  I  have  had  no  trouble 
since.  N.  Llovd. 


Valves  Leaked. 

other  morning  the  boss  came  around  and  said: 
ts  all  how  other  mills  can  run  on  their  waste  fuel 
re  we  are  burning  a  car  load  of  coal  every  three 
•  months." 

!d  him  that  the  reason  was  because  the  valves 
but  he  couldn't  see  it  that  way  as  they  had  been 
ip  two  years  before.  With  that  he  turned  and 
I  engine  room  mumbling  to  himself.  Things  went 
ell  for  two  or  three  days,  when  he  came  in  one 
ig  and  said:  "I  think  I  could  run  this  mill  on 
ste  alone."  I  told  him  his  chances  were  good  so 
bbed  the  shovel  and  started  to  fire.  He  told  me 
ch  the  engine  and  pumps  and  he  would  fire  the 

as  laughable  to  see  the  old  man  firing;  he  would 
a  fire  and  then  monkey  with  the  drafts  in  the 
flue ;  then  throw  in  another  fire  and  then  watch 
am  gage  for  a  minute  or  two  and  then  work  the 
draft  for  a  while.  He  was  first  from  one  draft 
:her,  but  of  no  avail.  I  came  out  of  the  engine 
md  told  him  that  the  steam  was  going  down,  but 
er  let  on  he  heard  me.  It  was  not  long  till  I  saw 
man  at  the  coal  pile.  He  would  put  in  a  shovel 
and  then  slam  the  door  as  usual  and  then  take 
it  at  the  steam  gage.  Of  course  all  this  time  I 
e  pump  on  and  the  water  was  up  pretty  well  in 
ss.  He  thought  that  if  I  did  not  have  the  pump 
the  time  it  would  fire  a  lot  easier.  I  encouraged 
telling  him  I  thought  he  was  burning  more  fuel 
did,  but  he  didn't  see  how  that  was. 
;n  turned  and  went  in  the  engine  room,  and  put  on 
ector  to  fill  up  the  tank  in  the  engine  room  with 
and  put  on  the  pump  again.  It  was  not  long  be- 
le  old  man  was  scratching  his  head,  and  as  he 
off  his  specks  to  wipe  the  dust  off  the  glasses, 
"There  is  something  seriously  wrong.  You  had 
take  the  shovel,  as  I  have  got  to  go  to  the  office," 
:  left. 

bout  two  days  an  engine  expert  arrived  and  had 
with  me.  I  told  him  the  shape  the  engine  was  in 
:  shut  down  the  plant,  took  out  the  valves  and  it 


Tool  Tree  for  the  Engine  Room. 

What  I  call  my  tool  tree,  upon  which  wrenches,  ham- 
mers and  all  kinds  of  tools  can  be  placed  and  kept  out 
of  the  way,  is  shown  in  the  illustration.  For  my  part  I 
think  it  as  ornamental  and  as  useful  as  a  tool  board 
and  far  more  so  than  the  average  tool  chest  which  a  man 
has  to  hunt  all  through  when  he  wants  to  find  any 
particular  tool,  unless  it  is  so  large  he  cannot  help  but 
see  it. 

My  tool  tree  consists  of  an  iron  base  bolted  to  the  floor 
in  a  convenient  place,  having  an  upright  post  of  Ij4- 
inch  pipe  in  diameter.    On  this  upright  piece,  five  round 


TOOL  TREE. 

shelves  are  secured  by  set  screws  upon  which  the  tools 
may  be  placed. 

Each  shelf  is  made  of  wood  turned  out  the  desired 
size,  to  which  is  bolted,  on  the  under  side,  a  floor  flange 
which  has  been  drilled  out  large  enough  to  slip  over 
i>4-inch  pipe.  In  the  hub  of  the  flange  a  set  screw  is 
placed,  to  secure  it  to  the  upright  pipe  at  whatever 
height  is  desired.  This  makes  a  convenient  tool  tree 
for  such  engine  rooms,  where  it  is  safe  to  allow  the 
took  to  be  exposed.  It  will  not  be  of  mtJch  use,  how- 
ever, if  Tom,  Dick  and  Harry  are  allowed  to  come  into 
the  engine  room  to  get  whatever  they  want. 

S.  S.  F. 


Has  the  Old  Style  Water  Columns. 

I  have  been  reading  the  Engineers'  Review  for  sev- 
eral years  and  find  in  it  a  valuable  paper  for  engineers 
to  read,  but  some  of  the  letters  published  are  a  little 
off  color.  There  is  one  subject  in  particular,  the  safety 
water  columns.    The  water  column  for  me  is  the  very 


simplest  kind  that  can  be  had,  the  old  style  barrel  with 
roomy  connections  are  the  kind  I  have  used  for  year^H 
and  I  have  never  had  an  accident  with  any  of  them.       ^| 

My  firemen  are  given  to  understand  they  are  to  carry 
a  certain  pressure,  and  water  at  a  certain  level  or  nearly 
so.  Some  may  say  this  can  not  be  done.  I  say  it  can, 
and  is  the  only  way  a  plant  should  be  run. 

The  plant  I  have  charge  of  runs  24  hours  a  day  and 
six  days  a  week.  We  start  up  at  seven  o'clock  Monday 
morning,  and  by  eight  o'clock  the  full  load  is  on,  and  it 
does  not  take  very  long  to  get  things  regulated  to  the 
load.  Our  water  supply  to  the  pumps  is  regulated  auto- 
matically and  the  feed  pumps  are  set  so  they  will  supply 
the  boilers  and  keep  water  at  a  certain  level  all  the  time. 
Our  pumps  are  not  stopped  during  the  144  hours  contin- 
uous running  and  we  are  always  pretty  sure  of  knowing 
our  water  is  not  getting  low  without  having  to  wait  for 
a  whistle  to  notify  us  of  the  fact. 

This  thing  of  allowing  a  fireman  to  sit  around  and 
read  a  five  cent  novel,  or  gossip  with  every  one  in  the 
neighborhood,  until  the  alarm  sounds,  is  criminal  care- 
lessness, and  should  be  stopped  at  once.  Some  may  say 
a  plant  cannot  be  run  as  I  have  stated,  but  I  say  it 
can  and  it  is  the  only  way  it  should  be  run,  if  you 
want  to  get  good  results  and  be  on  the  safe  side. 

Every  engineer  should  have  a  system  to  work  by  and 
see  that  it  is  lived  up  to.  I  make  it  a  rule  to  go  through 
my  engine  room  every  15  minutes,  also  take  a  look  in 
the  boiler  room  on  my  rounds.  If  a  man  knows  his 
business,  he  can  tell  at  a  glance  how  things  are  going. 
It  is  very  seldom  we  have  to  stop  during  the  week  and 
as  to  fuel  and  repair  bills,  we  have  a  reputation  that  is 
very  hard  to  beat,  but  we  use  the  old  style  water  col- 
umns, keep  them  in  good  order,  and  they  can  be  relied 
upon.  W.  P.  Brooks. 


Another  Safety  Valve  Problem. 

Having  read  with  interest  the  articles  and  comments 
on  the  Safety  Valve  Puzzle,  I  would  like  to  tell  of  an 
experience  I  had  with  safety  valves  while  engaged  in 


ANOTHER    ARRANGEMENT   OF    SAFETY   VALVES. 

the  steam  automobile  business  a  few  years  ago  and  get 
the  opinion  of  other  readers  of  the  Review  on  the  sub- 
ject. 
Jt  happened  that  one  of  our  customers,  being  some- 
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^ere  thinking  about  when  ihey  Wrote  the  letter, 
;ey  had  their  opinion  of  him,  which  wouldn't  look 
I  print. 

ought  this  was  bad  enough,  but  the  editor  got  aji 

and  asked  me  what  the  fellow  was  talking  about. 

ed  it  over,  but  1  couldn't  make  out  what  the  fel- 

as  getting  at  after  the  first  few  lines.     There 

a  period  or  any  other  kind  of  punctuation.     I 

for  a  sentence  but  there  was  none,  not  even  a 

letter  to  tell  where  it  ought  to  start.     I  made 

mind  that  the  editor  must  be  an  expert  at  mind 

g  in  order  to  know  what  them  fellers  wanted  to 

and  tell  others  about. 

editor  says  that  the  great  trouble  with  fellers 
^ant  to  write  is  that  they  won't  let  themselves  be 
,1,  but  just  as  soon  as  they  find  that  there  is  a 
:  for  their  letters  to  be  published  they  begin  to 
that  they  are  space  writers  and  start  in  to  fill  up 
nything  handy  that  comes  to  mind, 
showed  me  a  letter  from  a  feller  that  didn't 
it  to  much  although  there  was  plenty  of  it.    This 


D  HIM  I  HAD  A  LITTLE  ARTICLE  ON  OVERTIME  WORK 
J  AS  HE  READ  IT  I  GOT  INTO  AN  EASY  POSITION." 


!)egan  at  the  beginning  of  the  book  and  started  in 
whether  the  letters  and  articles  meet  with  his 
'al  or  not.  It  read  something  like  this:  "The  let- 
VV.  A.  Leonard  in  the  Nov.  No.  seems  to  be  O.  K. 
:tter  by  D.  R.  McL  same  issue  don't  amount  to 
Compression  is  old  and  no  one  cares  anything 
it  anyway.  Mr.  Cooley's  safety  valve  will  blow 
200  pounds  pressure,"  and  that  was  about  the  way 
ole  letter  ran. 

editor  said  that  he  would  have  to  send  that  letter 
is  it  wasn't  up  to  the  standard  and  that  there 
nore  of  the  same  sort  to  attend  to. 
ile  there  the  editor  had  about  half  a  dozen  calls 
"phone,"  as  the  fairy  called  it,  and  he  had  to  talk 
jller  about  this  and  that,  which  took  up  his  time 
ine  too.  Finally  I  told  him  that  I  thought  I  had 
ed  him  enough  and  as  he  didn't  contradict  me  I 
he  thought  so  too.  After  he  had  shaken  hands 
isured  me  that  my  letter  would  be  printed  I  left 
nd  as  I  passed  out  I  heard  the  little  fairy  say  to  a 
who  was  sittin  in  the  outer  office,  "your  next."  I 
roubles  of  my  own,  but  I  guess  the  editor  has 
:s  the  same  as  the  rest  of  us.       Bill  B.  Banger. 


engine  and  boiler  which  was  to  run  a  threshing  machine, 
so  I  just  looked  on.  Jim,  one  of  the  engineers,  got  the 
engine  set  and  tlie  next  thing  was  water.  There  was  no 
water  glass  and  the  gage  cocks  were  plugged  up  with 
sticks,  because  Jim  said  they  leaked.  Jim  filled  the 
boiler  up  and  figured  he  could  tell  about  how  long  it 
would  take  to  get  empty,  but  he  put  in  a  fire  before 
filling  and  warmed  it  up  so  it  wouldn't  take  so  long  to 
get  up  steam.  Steam  was  got  up  at  last  and  Jim  tried 
to  start  up  to  see  how  things  worked  for  said  he:  "The 
old  girl  hadn't  been  run  for  a  year." 

When  he  tried  to  start  something  was  wrong  and 
JeflF  said  "Jim  didn't  know  how  to  start  the  engine." 
They  pulled  it  around  by  hand  for  half  an  hour  and 
then  Jim  wanted  a  crowbar.  He  got  it  and  pried  under 
the  crank  disk  and  got  it  under  the  safety  valve  lever, 
but  it  wouldn't  go.  Finally  Jim  gave  it  up  and  Jeff  took 
hold.  Jeflf  told  Jim  "he  would  run  it  or  bust  it,"  so  he 
got  the  crowbar  again  and  this  time  he  got  it  behind 
the  governors  and  gave  it  a  yank  that  settled  it  for 
ofif  went  the  governors  and  steam  flew  and  so  did  Jim 
and  all  the  rest  of  us.  They  made  up  their  minds  to 
thresh  by  hand  and  all  because  they  didn't  know  that 
the  governor  was  stuck  on  the  seat.  Caleb. 


Caleb  Visits  the  Country. 

ve  been  on  a  visit  down  east.    A  few  days  after 
there  I  saw  some  men  moving  a  small  upright 


Safety  Valves — Condensing  Pipes. 

I  see  that  the  controversy  over  the  pressure  required 
to  operate  two  safety  valves  has  apparently  been  settled 
as  when  a  thing  has  been  proven  by  actual  experiments, 
as  has  been  done  in  the  case  of  the  safety  valves,  there 
can  be  little  more  said  upon  the  subject.  The  pressure 
required  to  operate  the  second  valve  has  been  found  to 
be  about  twice  that  required  to  operate  the  first  valve. 

One  thing  which  has  been  overlooked  in  the  argu- 
ments of  those  who  have  written  on  the  subject  is  that 
the  valve  will  have  a  greater  area  on  the  top  than  on  the 
bottom  side,  which  is  exposed  to  the  pressure  of  the 
steam  in  the  boiler.  Take  for  instance  a  valve  on  a 
boiler  having  a  grate  area  of  30  square  feet,  the  safety 
valve  would  require  an  area  of  15  square  inches,  which 
is  equal  to  a  diameter  of  about  4.4-inch  on  the  under 
side.  The  pressure  exerted  against  this  surface  would 
be  15  X  100  =  1,500  pounds  if  the  boiler  were  carrying 
a  pressure  of  100  pounds  to  square  inch.  The  outside 
or  upper  area  with  such  a  valve  would  ivit  be  less  than 
3  inches  in  diameter  and  would  have  an  area  of  19.63 
inches.  The  pressure  e-xerted  upon  this  area  would  be 
19.63  X  100  =  1,963  pounds  or  a  difference  in  the  pres- 
sure on  the  two  sides  of  the  valve  of  1,963  —  1,500  ^ 
463  pounds. 

This  would  certainly  have  some  effect  upon  the  opera- 
tion of  the  valve  and  shows  at  once  that  the  second 
valve  could  not  operate  at  the  same  pressure  that  the 
first  one  does. 

I  fail  to  see  how  the  cooling  of  the  condensed  water 
in  the  condensing  pipe  of  a  lubricator  can  have  any 
effect  upon  the  feeding  of  the  oil,  as  claimed  by  H.  D. 
in  the  November  issue.  In  my  experience  the  water  gets 
cool  in  any  case,  unless  the  room  is  exceedingly  hot, 
and  even  then  it  gets  considerably  cooler  than  the  room. 
[  cannot  see  where  cutting  off  the  length  of  the  pipe 
will  prevent  the  water  from  cooling  the  same  as  before, 
as  it  will  be  e.xpiosed  to  the  cooling  effects  of  the  room 
just  the  same.  If  there  is  not  enough  head  in  the 
condensing  pipe  it  is  certain  that  the  oil  will  not  feed 
as  it  should,  because  this  is  the  real  reason  why  the  oil 
will  feed  at  all. 

I  could  not  but  admire  the  ingenuity  of  F.  W.  H.  in 
the  arrangement  of  the  fan  used  to  keep  his  dynaraa 
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cool.  It  was  a  good  thing  to  do  for  the  time  being,  but 
it  is  not  a  device  that  speaks  very  highly  for  his  dis- 
covering abilities.  While  make-shift  arrangements  are 
all  right  for  emergencies,  they  are  out  of  place  when 
it  comes  to  including  them  in  the  regular  equipment  of 
the  plant. 

I  am  sure  that  the  author  of  that  letter  will  agree 
with  me  when  I  say  that  it  would  have  been  better  en- 
gineering on  his  part  if  he  had  persisted  in  his  investi- 
gation and  found  the  cause  of  the  trouble,  1  would  ad- 
vise him  to  try  to  find  out  tlie  trouble  and  discard  the 
fan  as  soon  as  possible.  Fault  Finder. 


Water  Level  Indicator. 


The  illustration  is  of  a  tank  gage  which  is  in  oper-- 
tion  in  my  plant.  It  consists  of  a  gear  wheel  set  on  a 
pinion  to  which  is  attached  the  hand  A.  A  rack  gear  B. 
meshes  into  the  gear  wheel  as  shown  and  slides  on  the 
seat  C.  A  dial  is  constructed  as  shown,  having  as  many 
inches  marked  on  it  as  it  is  desired  to  allow  the  water 
to  fluctuate  up  and  down  in  the  tank;  in  my  case  7 

ches. 

It  will  be  seen  that  as  the  float  in  the  tank  falls  it 


WATEU  LEVEL  INDIC.\TOR. 


will  draw  the  rack  gear  toward  the  right,  causing  the 
hand  A,  to  move  toward  the  left,  indicating  that  the 
water  is  falling.  When  the  water  rises  in  the  tank  the 
float  also  rises,  allowing  the  weight  E,  to  draw  tlie  rack 
toward  the  left,  thus  reversing  the  movement  of  the 
hand,  which  motion  continues  until  the  tank  is  full  and 
the  pointer  points  at  7.  By  means  of  this  the  water  in 
the  tank  is  shown  on  the  dial,  which  is  placed  in  a  con- 
venient place  in  the  cnsrine  room. 

This  same  idea  could  be  used  with  tanks  which  were 
frequently  emptied,  but  the  movement  of  the  rack 
would  have  to  be  reduced  by  means  of  a  reducing  mo- 
tion to  coincide  with  the  movement  of  the  float. 

T.  C.  E. 


Thinks  There  is  Danger  From  Open  Heaters. 

Although  there  are  a  great  many  open  heaters  in 
successful  operation  there  is  no  doubt  but  what  they 
are  responsible  for  a  great  many  cases  of  burnt  and 
bulged  fire  sheets  in  boilers.  Where  an  open  heater 
is  in  use  taking  exhaust  steam  from  an  engine,  the  feed- 
wafer  will  be  contaminated  by  grease  and  oil.     As  the 


feedwater  is  churned  up  with  the  exhaust  steam.  theoii| 
is  held  in  solution,  con.sequently  it  is  a  very  hard  mattrj 
even  with  any  combination  of  strainers  and  grease  ex-, 
tractors  to  get  the  heavy  oil  out.     The  engineer  ir.utrl 
be  more  or  less  on  the  anxious  seat  all  of  the  time,  anil 
it  seems  that  a  settling  tank  is  the  only  remedy  to  rciiiov 
all  of  the  oil,  as  with  the  lank  the  oil  can  be  skirimdl 
off  the  top  of  the  water.    The  objection  to  this  is,  thatj 
the  feedwater  will  lose  the  heat    that  would  olherdri* 
go  to  the  boiler. 

Some  circumstances  may  delay  this  danger  of  bnrntl 
plates  from  an  open  heater  for  a  considerable  time,  but ' 
there  is  always  a  doubt  when  that  limit  is  reached 
Boilers  in  the  limestone  region  are  partially  immuK, 
from  this  danger,  due  to  the  fact  that  the  lime  absorhsj 
the  oil  and  holds  it  in  suspension  in  small  particles,! 
which  are  readily  removed  at  the  blowofif  valve.  1  hav 
seen  boilers  in  the  same  districts  with  plates  so  badkl 
burnt  and  damaged  as  to  cause  extensive  repairs, 
closed  heater  obviates  this  danger  as  the  exhaust  steami 
and  feedwater  do  not  mingle.  More  water  for  evapi:-| 
ration  will  be  required  owing  to  the  loss  of  the  exhau 
steam,  but  the  investment  will  amply  pay  for  itself. 

Thomas  Grieve. 


What  a  Few  Changes  Did. 

I  took  charge  of  a  steam  plant  a  few  years  ago.  in 
Southern  city,  that  contained  one  boiler  of  about  60] 
horsepower.  The  water  was  pumped  into  the  boiltrj 
cold  and  six  months  was  about  the  longest  they  conW 
keep  a  fireman,  and  some  only  a  few  days.  The  engine] 
was  rated  at  50  horsepower  and  was  in  good  order,  nm-j 
ning  at  165  revolutions  a  minute  and  w-as  pulling  at 
all  it  could  at  from  90  to  100  pounds  pressure.  If 
steam  dropped  to  85  pounds  the  engine  began  to  sknrj 
down. 

They    had    considerable    sawdust,    shavings, 
blocks,  etc.,  from  the  factory,  which  were  burn< 
connection  with  dry  pine  cord  wood.     Even  with 
kind  of  fuel,  when  it  got  wet  it  was  hard  to  hold  t> 
steam  and  at  times  some  of  the  machines  were  taken  y-'i 

I  told  the  superintendent,  who  was  one  of  the  ownos. 
that  by  putting  in  a  feedwater  heater  we  could  keep  if 
steam  with  what  waste  fuel  came  from  the  factor)'.  &J 
replied  he  wouldn't  do  any  such  thing  because  the 
engineer  had  said  all  the  saving  we  could  make  woi 
pay  to  put  in  a  heater,  as  one  would  cost  from  $: 
$300  by  the  time  it  was  connected  up,  and  with 
left  me.  I  just  thought  to  myself  that  the  superii 
ent  and  engineer  didn't  know  much  about  heaters. 

The  next  day  I  noticed  that  there  were  several  sqattl 
feet   more   grate   surface   than   necessary.      It  wa  > 
horizontal  tubular  boiler  with  double  doors  in  thf  fcf 
box.    There  was  a  space  of  14  inches  from  the 
the  doorway  to  the  brick  wall  on  either  side  of 
nace  which  left  corners  for  air  holes,  and  any  engin* 
or  fireman  knows  that  those  corners  would  be  hanll 
keep  fuel  in. 

I  also  noticed  that  when  the  engine  was  running ' 
85  pounds  steam  pressure  it  was  running  on  too  sloi 
speed.    I  thought  by  reducing  the  diameter  of  the 
ley  on  the  line  shaft  and  speeding  the  engine  up  toal 
190  or  200  revolutions  it  would  pull  the  load  iw^ 
easier.     As  the  engine  was  only  of  12-inch  stroke,^' 
could  stand  it  to  run  that  fast. 

When  the  boss  came  around  I  told  him  about  the  fur- 
nace and  how  I  could  make  it  better,  and  how  by  cbJ 
ing  the  pulley  on  the  line  shaft  to  a  smaller  one.  I »"'' 
get  more  power.  He  replied  that  he  had  changed  p""' 
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Dut  eight  or  nine  years  ago  from  a  smaller  one 
er  one,  as  the  engineer  said  the  engine  was  run- 
ter  than  there  was  any  call  for. 

d  him  if  he  hadn't  put  on  more  machines  and 
:ted  he  had.  He  told  me  the  pulley  which  was 
f  was  in  the  warehouse  and  to  look  at  it  and  if 
it  it  would  help  out,  to  put  it  on.  I  examined  it, 
diameter  and  got  the  speed  indicator,  took  the 
the  line  shaft  and  measured  the  diameter  of  the 
lulley  and  found  I  could,  run  the  line  shaft  the 
;ed  after  changing  pulleys,  by  running  the  en- 
194  revolutions.  I  got  the  pulley  ready  and  it 
tsJce  an  hour  to  put  it  on.  The  next  day  I 
the  engine  up  until  we  had  the  required  speed 
le  shaft.  Then  we  watched  the  difference.  We 
team  go  down  until  the  engine  began  to  slow 
hich  was  64  pounds. 

OSS  was  pretty  well  pleased  with  that  change, 
ittle  while  he  came  around  and  we  got  to  talk- 
it  a  heater  and  about  what  I  thought  the  saving 
e.  I  told  him  we  burned,  on  an  average,  2j/$ 
4-foot  wood  a  week,  which  costs  $3.50  a  cord, 
'ould  be  $8.75  a  wedc.  I  felt  safe  to  say  that 
save  that  much  or  more.  "But,"  said  he,  "a 
osts  more  money  than  I  care  to  pay  out."  I 
him  to  figure  it  up  at  $8.75  a  week  and  see  how 
rould  be  until  it  paid  for  itself.  He  went  away, 
f  my  theory  about  saving  so  much  wood,  I  think, 
he  course  of  a  couple  of  hours  he  dropped  in 
id  said:  "I've  been  thinking  this  thing  over 
heater  and  I  believe  I'll  go  down  and  look 
the  different  factories  and  machine  shops  and 
an  find  a  second-hand  heater  cheap  that  we  can 
id  make  it  do  all  right." 

ext  day  he  went  out  and  found  one  he  could  get 
and  had  me  go  and  look  at  it.  It  was  a  cast 
11,  5  feet  long,  20  inches  in  diameter  inside,  with 
eads,  and  no  water  pipe.  I  had  water  pipe  con- 
made  in  each  end  by  tapping  into  one  head  and 
:he  pipe  screw  through  from  the  inside  with  a 
ms  thread  of  about  5  inches  so  as  to  make  con- 
to  the  boiler.  Then  I  put  11  Ij4-inch  pipes  4 
g,  lengthwise  of  the  heater,  with  bends.  The 
t  came  through  the  bottom  end  to  connect  to  the 
id  continuous  threads  the  same  as  the  top  end, 
hole  in  the  shell  was  large  enough  so  that  the 
)ped  through  and  we  put  a  locknut  on  the  pipe 
T  side  of  the  shell.  The  exhaust  pipe  entered 
enter  in  the  bottom  and  came  out  at  the  center 
Dp.  Well,  we  got  everything  all  ready  and  shut 
ne  day  and  connected  it  up.  The  heater  and 
er  pipes  together  cost  about  $20.  I  also  reduced 
e  surface  12  inches  on  either  side  of  the  furnace, 
icing  at  the  bottom  of  the  ashpit  and  building 
up  to  about  1 1  inches  of  boiler,  with  fire  brick, 
a  tapered  it  to  the  old  wall.  That  brought  the 
nches  from  the  door  way  on  either  side  of  the 
,  which  left  4  feet  crosswise  of  furnace.  The 
vere  5  feet  long  which  made  20  square  feet  of 
irface.  I  did  not  figure  the  heating  surface  to 
had  the  proper  grate  surface,  but  just  concluded 
ooks  of  it  that  the  furnace  was  too  wide, 
lext  day  we  started  the  heater  going  and  every- 
orked  all  right.  The  fireman  couldn't  keep  the 
rom  blowing  off  for  a  while  until  he  got  used  to 
conditions  and  he  had  a  snap  at  $2  a  day.  When 
y  night,  came,  however,  he  was  laid  off,  and  the 
ed  a  boy  to  fire  at  75  cents  a  day.  We  run  in 
<f  for  a  couple  of  weeks  and  I  watched  closely  the 


amount  of  fuel  we  used.  The  result  was,  that  no  more 
cord  wood  was  used  and  the  wasted  fuel  from  the  fac- 
tory began  to  accumulate,  of  which  they  sold  one  load 
for  $2. 

The  saving  was  2]^  cords  of  wood  ($8.75),  $2  for 
fuel  sold  and  $1.25  on  the  fireman,  a  total  of  $12  a  week. 
Fifty-two  weeks  in  a  year  would  make  it  $624 ;  enough 
to  buy  several  heaters  for  that  sized  plant.  I  have  no 
doubt  there  are  other  steam  plants  running  in  a  similar 
condition.  A.  L.  J. 


Is  This  Economical  Operation? 

I  have  charge  of  a  new  steam  plant  consisting  of  a 
pross  compound  engine,  with  cylinders  22  and  46  x  48 
mches.  It  runs  at  85  revolutions  per  minute,  and  is  con- 
nected to  an  independent  jet  condenser  and  an  open 
heater.  Two  water  tube  boilers,  rated  at  428-horse- 
power  each,  furnish  the  steam. 

We  have  three  men  on  an  8-hour  watch  in  the  fire- 
room,  and  two  engineers  beside  myself,  making  a  total 
of  12  men.  We  bum  soft  coal  and  screenings  and  carry 
a  load  of  970  indicated  horsepower.  The  cost  of  fuel 
and  labor,  myself  included,  is  36-100  of  a  cent  in  pro- 
ducing I  horsepower  for  i  hour. 

I  will  say  that  I  have  not  run  a  regtilar  duty  test  in 
determining  the  above,  but  every  pound  of  coal  we  used 
was  weighed  before  it  went  into  the  furnace.  The 
amount  used  every  24  hours  was  entered  in  a  book  kept 
for  that  purpose,  and  the  indicated  horsepower  of  the 
engine  for  the  same  24  hours  was  entered  on  the  same 
page.  Thus  I  can  show  the  amount  of  coal  per  horse- 
power per  hour  used  each  day.  Following  are.  the  fig- 
ures for  a  six  days'  run  of  24  hours  each : 


Sept.    4 — Started  up  8  a.  m.,  weighed  in  for  firing  up..  15,405 


5— 24  hoi 

jrs  run  8  a.  m., 

'        "    as  needed  . 

•  •64.34s 

6—"     " 

8  a.  m., 

4                   U            tt                   tt 

..61,266 

7_ "     " 

"      8  a.  m.. 

t            tt        u            u 

•  •61,255 

8-"     " 

"      8  a.  m., 

t           it       tt           tt 

■  .56,097 

9_"     " 

"      8  a.  m., 

(           tt       it           tt 

..61,698 

"      10 — Shut  down  at  8  a.  ra.,  cleaned  up  the  floor 44,350 

Continuous  run,  144  hours,  pounds  of  coal  used,  total  364,416. 


The  average  indicated  horsepower  delivered  daily  was 
922.  The  wages  of  all  the  help  in  this  plant  amount  to 
$20.98  per  24  hours.  The  coal  was  Illinois  pea  and 
slack.  Soft  coal  costs  $1.90  per  ton,  delivered  at  the 
mill.  The  average  amount  of  coal  used  on  this  run,  per 
horsepower  per  hour,  was  2.74  pounds,  which  with  the 
wages,  makes  the  cost  per  horsepower  per  hour,  .3543 
or  approximately  36-100  of  i  cent,  which,  as  far  as  I 
know  is  a  very  good  result.  I  would  like  very  much  to 
hear  what  other  engineers  are  doing  along  this  line  and 
would  like  to  know  what.the  actual  cost  of  i  horsepower 
for  I  hour  should  be  to  be  considered  good  economy. 

Chas.  D.  Bacon. 


The  Injector  Would  Not  Work. 

The  following  is  an  experience  I  had  with  a 
good  reliable  injector.  It  was  on  a  small  threshing 
engine  and  seeing  there  was  some  trouble  going  on  as 
I  came  along,  I  walked  over  to  investigate.   The  fire  had 
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been  drawn  the  water  was  down  and  only  30  pounds  of 
steam  remained  and  they  could  not  get  water  into  the 
boiler  because,  as  they  said,  the  injector  was  no  good. 
After  looking  it  over  and  finding  it,  seemingly,  in  good 
repair  I  went  over  to  the  man  in  charge  and  asked  him 
to  give  me  a  wrench  to  see  if  the  trouble  was  with  the 
injector,  but  he  didn't  want  me  to  meddle  with  it.  I 
told  him  that  I  would  do  it  no  harm  and  to  convince 
him  I  handed  him  a  five  dollar  bill,  saying  that  if  the  in- 
jector was  not  working  in  30  minutes,  for  him  to  keep 
It,  and  after  a  few  minutes  he  consented. 

I  dipped  part  of  the  water  out  of  the  barrel  and 
took  the  strainer  of  the  hose  in  my  hand  and  told 
him  to  turn  on  the  steam  and  it  worked  all  right,  but 
when  he  tried  the  barrel  it  would  not  work.  I  took  off 
my  coat,  rolled  up  one  sleeve  of  my  shirt,  took  the 
strainer  in  my  hand  and  sent  it  down  in  the  barrel  as 
far  as  I  could  reach,  and  had  him  turn  on  the  steam  as 
before  and  it  started,  much  to  my  delight. 

When  it  got  fairly  well  started,  however,  something 
struck  me  on  the  back  of  the  hand  holding  the  strainer, 
which  proved  to  be  a  chimk  of  matted  wool  that  had 
been  brought  from  a  near  by  creek  where  they  got  their 
feedwater.  When  the  injector  commenced  to  draw,  the 
wool  would  come  to  the  strainer  and  shut  off  the  water 
and  choke  the  feed.  When  steam  was  shut  off  the  in- 
jector, the  water  in  the  hose  ran  back  to  the  barrel  and 
sent  the  wool  away  a  little  distance  only  to  have  it  re- 
turn again  as  soon  as  steam  was  turned  on.  He  returned 
to  me  the  $5  and  I  went  my  way,  satisfied  that  I  had 
saved  a  good  injector  from  the  scrap  pile  for  a  little 
while  longer,  at  least.  Philip  Gillis. 

Break  in  a  Water  Pipe. 
A  short  time  ago  my  attention  was  called  to  a  break 
in  the  main  discharge  pipe  at  a  water  works  plant.    The 
plant  consists  of  two  cross  compound  pumping  engines 
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SHOWING  WHERE  THE  WATER  PIPE  BROKE. 


of  4,000,000  gallons  capacity,  pumping  direct  into  tiie 
main  against  a  head  of  255  feet.  Four  large  tubular 
boilers  supply  these  pumps  with  steam.  At  the  time 
that  the  break  occurred  in  the  main,  the  pump  on  that 
me  being  in  service  was  shut  down  and  the  gate  valve 
■  closed  and  the  air  released  from  the  larse  vank  I ' 
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;cause  when  the  water  is  in  circulation  the 
.tter  in  it  will  certainly  be  in  motion  also, 

the  boiler  were  at  rest  the  deposits  would 
ice  to  settle  to  the  bottom  and  be  more  read- 
off  through  the  blowoff. 
d  to  scale,  there  are  numerous  compounds 

prevent  scale  and  remove  it,  yet  there  are 
ire  useless.  I  can't  say  anything  about  pota- 
ene,  etc.,  because  I  have  never  tried  Uiem. 

a  scaling  pibwder  now  that  does  good  work, 

00  much  of  it  will  cause  the  boiler  to  foam, 
regard  to  banking.  I  have  found  out  from 
that  different  methods  of  banking  must  be 
different  grades  of  coal.  With  slack  coal  a 
>ver  the  fire  is  sufficient,  but  with  lump  coal 
e  to  put  a  layer  over  the  fire  it  would  all  be 
befbre  morning,  besides  raising  the  steam. 

do  is  as  follows:    I  rake  my  fire  over  well, 
clinkers  and  close  the  drafts  for  about  ten 

lowing  the  steam  to  drop  about  20  pounds; 

about  200  pounds  of  coal  in  a  kind  of  ridge 

(f  the  dead  plate  and  cover  it  with  wet  ashes. 

Homing  all  I  have  to  do  is  break  this  bank 

1  plenty  of  fire  the  steam  having  raised  dur- 
ht  to  80  or  90  pounds,  the  head  I  carry.  This 
iking  lasts  from  Saturday  at  noon  until  Mon- 
ig  and  sometimes  longer. 

thin  firing  is  the  best  and  I  have  tried  all 
thin,  quick  fire  is  more  economical  and 
:r  combustion;  besides  a  thick  fire  is  more 
se  a  gas  explosion,  but  firing  is  like  every- 
it  must  be  done  to  meet  conditions. 

F.  A.  M. 


Boiler  Failures. 


dering  boiler  failures  we  might  dismiss  the 
boiler  construction  with  the  assertion  that 
irial  and  good  workmanship  will  produce  a 
r,  were  it  not  for  a  difference  of  opinion  as  to 
ids  of  construction,  in  which  the  longitudinal 
:  is  of  the  greatest  interest.  At  present  the 
is  by  general  consent  conceded  a  solution  of 

ty. 

of  the  construction  of  the  double  stay  butt 
:ests  a  possibility  of  weakness,  in  some  in- 
[ually  as  bad  as  the  lap  joint.  The  complete 
a  thickness  nearly  equal  to  three  times  that  of 
il  plate  and  is  twice  the  width  of  a  lap  joint, 
)perly  constructed  would  be  of  a  curvature 
ly  other  point  on  the  shell, 
nbling  the  sheets,  it  is  the  usual  practice  to 
se  joints  above  the  horizontal  center,  at  a 
ciding  with  the  supporting  lugs.  This  pro- 
irea  of  stiffness  which  retaining  its  original 
through  any  change  of  shape  in  the  shell, 
iperature  effects  or  external  stresses  produces 
novement  of  the  fibre  at  this  point  of  the 
:h  if  repeated  often  enough  would  produce  a 

that  engineers'  license  laws  are  a  factor  in 
ntion  of  boiler  explosions,  would  likely  be 
a  smile  of  derision  by  those  who  through 
r  ignorance,  are  blinded  to  the  purpose  and 
iments  of  such  laws. 

isual  observer  whose  mind  is  unbiased  by  pre- 
not,  but  admit  the  great  improvement  among 
afforded  by  a  few  years  experience  of  license 
h  being  a  sort  of  compulsory  education  law,  is 
!  of  excellent  results.     Even  here  in  Ohio, 


where  we  have  an  originally  weak  law  poorly  enforced, 
the  improvement  has  been  phenomenal. 

I  do  not  wish  to  enter  into  a  discussion  of  the  rela- 
tive merits  of  license  laws,  and  especially  that  of  the 
Ohio  law,  at  this  time,  but  wish  to  point  out  the  fact 
that  when  the  engineer  is  compelled  to  submit  to  an 
examination  as  to  his  knowledge  of  the  construction  and 
operation  of  steam  boilers,  he  at  once  rises  to  a  higher 
plane  of  usefulness. 

Ohio  now  lacks  some  means  of  compelling  necessary 
repairs  in  order  to  make  the  engineer  work  most  effect- 
ively. This  suggests  the  necessity  of  a  state  department 
of  inspection  of  steam  boilers.  Engineers  should  be 
required  to  make  reports  on  blanks  furnished  by  the 
department  of  the  condition  of  his  boiler  at  each  in- 
spection. 

A  thoroughly  enforced  law  of  this  kind  would,  I  think, 
reduce  boiler  failures  to  a  minimum. 

A.  J.  Wortman. 


Gas  Engine  Troubles. 

Many  cases  of  gas  engine  distress  are  due  solely  to 
a  lack  of  experience  on  the  part  of  the  engineer,  or 
sometimes,  to  a  lack  of  imagination.  It  has  been  said 
that  to  become  a  successful  gas  engine  operator,  the 
first  requisite  is  a  vivid  imagination,  for  while  running 
you  must  sit  down  and  "imagine"  that  every  thing  pos- 
sible and  many  things  seemingly  impossible,  will  hap- 
pen, for  they  will  happen  sooner  or  later. 

Seriously,  the  gas  engine  is  not  as  formidable  as  some 
engineers  would  have  us  believe,  nor  yet  so  simple  as 
the  Manufacturers  try  to  convince  us.  One  case  in  my 
experience  will  illustrate  how  easy  it  is  to  look  for  trou- 
ble when  it  does  not  exist. 

It  was  a  gas  engine  electric  plant  furnishing  lights 
and  running  only  at  night.  Starting  up  one  evening, 
everything  moved  off  as  usual,  until  the  load  was 
thrown  on,  then  the  engine  died  down  gradually  and 
no  amount  of  coaxing  or  adjusting  would  bring  about 
the  desired  impulse  for  an  hour  or  so.  Then  it  started 
up  all  right  and  ran  until  the  load  was  again  thrown  on. 

As  we  had  tried  every  possible  adjustment,  we  "imag- 
ined" the  valves  were  set  wrong,  but  on  going  over 
them  we  found  them  as  near  perfect  as  they  could  be 
without  an  indicator.  After  a  strenuous  night  spent  in 
taking  off  and  putting  on  valves,  cleaning  and  repoint- 
ing  the  igniters,  etc.,  we  were  no  nearer  the  solution  of 
our  problem  and  our  imagination  had  not  suggested 
anything  further.  Finally  we  took  off  the  pipe  leading 
to  the  gasometers,  and  there  we  found  the  trouble.  We 
use  oil  in  our  gasometers  and  enough  had  worked  into 
the  line  to  drown  out  the  igniter  when  the  engine  was 
laboring  heavily.  The  hot  cylinder  walls  would  finally 
dry  this  out  gradually  permitting  a  second  start,  for 
with  no  load  Uiere  was  insufficient  suction  to  draw  oil 
up  into  the  cylinders.    Simple,  wasn't  it? 

Everything  about  a  gas  engine  has  to  be  adjusted 
pretty  near  right  or  troubles  and  grey  hairs  will  multi- 
ply. Igniter. 


Convenience  of  Gas  Engines. 

Many  are  strongly  prejudiced  against  gas  engines, 
claiming  among  other  things  that  they  are  very  hard  to 
start,  especially  in  cold  weather ;  that  they  will  wear  out 
in  much  less  time  than  a  steam  engine,  and  that  they 
will  not  work  when  overloaded. 

It  seems  to  me  that  even  if  we  admit  these  disad- 
vantages, the  advantages  far  overbalance  them.    St'*- 


eral  of  tliese  advantages  over  steam  engines,  as  any 
engineer  knows,  are  readiness  to  start  without  waiting 
to  get  up  steam  in  a  boiler,  less  attention  required  while 
running  and  a  great  saving  of  fuel. 

As  to  a  gas  engine  being  hard  to  start  in  cold  weather, 
I  can  say  that  I  have  had  but  little  trouble  from  that 
cause,  and  have  operated  many. 

One  gas  engine  runs  a  stone  crusher,  and  is  set  in  the 
open,  without  shelter  of  any  kind  being  provided.  Many 
times  it  has  been  started  without  the  least  trouble  when 
covered,  almost  hidden,  by  snow,  with  the  mercury 
standing  near  zero.  Certainly  the  shaft  and  all  other 
moving  parts  are  harder  to  move  when  cold  than  when 
warm.  If  the  battery,  sparker  and  connections  are  in 
good  condition,  the  spark  coil  dry  and  the  engine  and 
gas  in  normal  condition,  no  trouble  should  be  found  in 
starting. 

The  gas  engine  requires  adjusting  more  frequently 
than  tlie  steam  engine,  the  bearings  are  more  inclined  to 
heat  and  the  packing  more  liable  to  blow  out.  These 
troubles  are  caused  by  faults  of  construction  and  are 
fast  being  remedied  by  broader  facing  and  more  bear- 
ing surface. 

For  saving  fuel  the  gas  engine  has  no  equal.  A  re- 
markable instance  of  this  is  found  in  a  40-horsepower 
engine  we  use.  It  was  set  up  a  year  ago  and  has  been 
used  almost  every  work  day,  and  during  that  time  has 
burned  but  160,000  cubic  feet  of  natural  gas,  which,  ai 
8  cents  a  thousand,  the  price  paid  here,  amounts  to 
$12.80,  or  25  cents  a  week  for  40-horsepower.  This 
is  less  than  half  a  cent  per  horsepower  a  week.  This 
seems  like  a  very  extremely  low  figure,  but  anyone  can 
look  at  our  meter,  which  has  been  tested  several  times, 
and  see  for  himself  the  truth  of  this  statement. 

Roval  Wolfe. 


A  Loose  Valve  Seat. 

I  had  trouble  several  nights  ago  with  a  Qimax  high 
speed  automatic  engine,  having  a  piston  type  valve  and 
removable  seat. 

The  engine  is  in  the  electric  light  plant  which  I  am 
in  charge  of.  The  seat  is  tapered  and  goes  into  the 
steam  chest  from  the  back  end,  making  a  good,  tight 
joint  when  in  position,  and  is  usually  held  in  place  by 
two  screws,  one  in  each  end.  The  other  night  about  30 
minutes  after  starting  up  for  the  run  the  engine  com- 
menced to  race  and  the  night  engineer  called  me  to  in- 
vestigate the  trouble.  When  I  arrived  at  the  plant  I 
thought  at  first  it  was  the  governor  binding  somewhere 
and  as  it  was  not  dark  I  shut  down  and  looked  it  over, 
but  could  find  nothing  wrong. 

After  starting  the  engine  again  I  noticed  a  thump 
in  the  cylinder  or  steam  chest,  and  by  watching  the 
crosshead  I  noticed  that  whenever  the  thump  occurred 
the  crosshead  was  always  on  the  extreme  travel.  The 
voltage  dropped  when  the  thump  occurred,  denoting 
a  decrease  in  speed  of  the  engine. 

From  this  fact  and  knowing  how  the  seat  was  held  in 
place  it  was  apparent  to  me  that  the  seat  was  loose, 
which  proved  to  be  the  case,  and  when  we  examined  it 
the  next  morning  we  found  the  screws  stripped  and  the 
seat  loose. 

The  thump  was  caused  by  the  seat  moving  backwards 
with  the  valve,  thereby  closing  the  head  end  steam  port 
and  partly  closing  the  exhaust  port,  always  occurring 
when  the  crosshead  was  at  the  crank  end  of  the  guide. 
because  the  seat  could  only  move  back  and  not  forward 
of  the  true  position,  owing  to  its  being  tapered.      Bud. 


January,  1906 


ENGINEERS'  REVIEW 


35 


Tube  Cleaner  for  Upight  Boiler. 

During  the  past  several  months  considerable  has  been 
said  regarding  boilers  of  different  types,  but  I  haven't 
seen  much  relating  to  the  upright  boiler.  Perhaps  it  is 
because  there  are  comparatively  few  of  them  in  use, 
or  perhaps  it  is  because  those  who  have  them  are  so  dis- 
gusted with  them,  that  when  the  day's  work  is  done 
they  do  not  care  to  discuss  them  further. 

Be  that  as  it  may,  I  have  upright  boilers  in  my  plant 
and  have  decided  to  tell  a  few  things  about  them.  One 
of  the  essential  things  regarding  tubular  boilers  is  keep- 
ing the  tubes  clean,  but  with  the  upright  boiler  it  isn't 
as  convenient  to  do  this  as  with  the  horizontal  return 
tubular. 

The  way  we  do  it  in  our  plant  is  by  using  a  tube 
cleaner  which  is  made  as  shown  in  the  illustration. 
The  soot  is  blown  up  through  the  top  of  the  tubes,  part 
of  it  being  taken  away  by  the  draft.  When  it  comes  to 
pushing  tubes,  however,  we  have  a  different  proposition 
on  hand.  On  removing  the  cap  a  man  is  obliged  to  go 
up  on  top  of  the  boiler  and  work  with  a  temperature 
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THE  TUBE  CLEANER. 


quite  a  number  of  degrees  higher  than  that  found  on 
•Uie  floor  level. 

In  some  ways  I  think  the  upright  boiler  is  preferable, 
as  it  requires  very  little  setting  and  takes  up  very  little 
space,  but  it  has  a  very  small  water  space,  which 
is  the  main  objection.  Upright  boilers  are  harder  to 
keep  clean  than  return  tubular,  especially  when  scale 
forms  badly. 

Another  feature  regarding  upright  boilers  that  I  do 
not  like,  is  that  the  water  glass  is  so  high  above  the 
fire  room  floor  that  it  is  difficult  at  times  to  see  the  cor- 
rect water  level,  owing  to  the  distance  from  the  floor  or 
to  a  poorly  lighted  boiler  room  the  latter  most  general- 
ly being  the  case. 

Another  thing  about  them  is,  that  owing  to  the  neces- 
sity of  climbing  a  ladder  to  get  to  the  water  column, 
they  are  either  not  shut  off  when  the  boiler  is  out  of 
commission,  or  during  the  night,  and  if  they  are,  there 
is  a  liability  of  forgetting  to  open  the  cocks  of  the 
water  glass  when  the  boiler  is  fired  up  again. 

I  remember  an  instance  of  this  kind  when  I  went 
to  my  first  plant  of  vpright  boilers.  I  started  up  in  the 
morning,  while  the  other  engineer  shut  down  at  about 
II  o'clock  at  night.  The  first  morning  I  neglected  to 
blow  out  my  water  glass  before  firing  up  and  had  a  pret- 
ty stiff  fire  going  and  steam  raised,  when  I  happened  to 
notice  that  nothing  but  a  few  bubbles  were  coming  up 
from  the  bottom  of  the  glass.  An  examination  showed 
that  the  glass  had  been  shut  off  when  the  fires  were 
banked  the  night  before.  As  it  happened  no  damage 
was  done,  as  the  water  was  caught  before  it  got  too 
lew.     It   showed   me,  however,  the   possibilities  that 


might  occur  if  such  little  things  were  neglected.  If  the 
water  column  had  been  blown  out  as  it  should  have 
been,  the  fact  that  the  glass  was  shut  off  would  have 
been  revealed  to  me  at  the  first.  W.  C.  Garman. 


Boiler  Connections. 

A  method  of  connecting  boilers  to  a  header  which 
is  extensively  used  is  shown  in  the  illustration.  Here 
it  will  be  seen,  there  are  four  water  tube  boilers  con- 
nected to  one  header  and  so  arranged  that  either  set  of 
boilers  can  be  cut  out  at  will.  This  method  of  piping 
also  allows  for  a  free  and  easy  expansion  and  contrac- 
tion of  the  piping  and  does  away  with  several  objection- 
able joints. 


THE  BOILER  CONNECTIONS. 


If  the  plant  were  twice  the  size  and  the  boilers  set 
face  to  face  it  would  be  a  simple  matter  to  connect  the 
opposite  battery  of  boilers  in  a  similar  way  and  connect 
the  two  headers  by  a  cross  pipe.  This  is  also  a  method 
that  is  carried  out  in  larger  plants.  In  our  plant  we 
find  the  above  piping  gives  good  satisfaction,  and  as 
yet  we  have  had  no  trouble  with  it.     D.  O.  Crawford. 


Lubricator  Will  Not  Feed. 

I  have  decided  to  tell  of  my  troubles  and  see  if  any 
of  the  readers  can  help  me  out.  I  have  a  small  'De- 
troit lubricator  on  my  engine  of  the  zero  t3T)e,  which 
positively  refuses  to  feed.  I  am  using  an  ordinary 
weight  oil  which  has  been  strained  for  use  in  this  par- 
ticular lubricator.  The  feed  ways  are  at  the  top  and 
bottom  and  are  both  clear.  The  valve  regulating  the 
feed  is  opened  up  sometimes  as  much  as  five  or  six 
turns  and  still  the  lubricator  will  not  feed.  The  stuf- 
fingboxes  are  all  tight  and  in  good  condition.  Any 
information  from  any  of  your  readers  in  regard  to  my 
case  will  be  appreciated.  Fred  A.  Henderson. 


Thinks  He  has  a  Hard  Plant  to  Fire. 

Here  goes  for  the  troubles  of  a  stirrup  factory  en- 
gineer. Talk  about  Bill  B.  Banger,  or  any  other  en- 
gineer who  ever  lived,  I  will  put  the  factory  business 
against  them  all.  We  have  a  52-horsepower  high  speed 
engine  and  it  is  a  dandy  and  easy  to  keep  in  shape. 
For  tools  I  have  only  a  monkey  wrench  and  a  club. 

We  have  a  75-horsepower,  return  tubular  boiler. 
It  fires  easy,  but  to  tell  just  how  to  fire  it  is  a  problem. 
We  have  from  25  to  30  different  machines  which  re- 
quire from  2  to  10-horsepower  and  about  2,000  feet  of 
belting.     The  heavy  machines  may  all  be  on  and  we 
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re  firing  accordingly,  when  the  men  will  throw 
all  the  heavy  machines  and  put  on  the  light  ones,  then 
away  goes  our  steam  up  lo  or  15  pounds.  By  the  time 
we  get  it  down  and  are  firing  accordingly,  on  go  the 
heavy  machines  again,  then  down  goes  our  steam  and 
then  fighting  fire  begins  in  earnest.  So  we  go  on,  day 
in  and  day  out,  never  knowing  how  to  fire.  We  steam 
the  stirrups  with  live  steam  to  bend  them,  and  usu- 
ally when  the  steam  is  down  the  benders  will  call  for 
more  steam  and  if  the  engineer  don't  give  it  to 
them,  the  boss  will  make  his  appearance  and  Sam  will_ 
have  business  at  the  business  end  of  the  boiler  room. 

S.  H.  Hawkins 


Pump  Troubles. 

We  have  in  our  plant  two  hot  water  pumps  6x4x6- 
inch  to  supply  our  boilers.  We  use  one  at  a  time  and 
run  it  day  and  night,  including  Sundays,  the  year  round, 
or  until  it  needs  repair.  Then  we  take  it  up  and  put  the 
other  one  down  and  send  the  one  out  of  order  to  the 
shop  to  be  repaired. 

The  first  one  we  used,  after  running  for  a  number  of 
years,  began  to  make  a  sort  of  a  groaning  noise  and  my 
assistant  thought  it  was  in  the  piston-rod  packing.  We 
took  the  old  packing  out  and  put  in  new,  but  the  noise 
remained. 

This  pump  takes  the  water  from  a  feedwater  heat 
at  180  degrees  F.,  the  heater  taking  the  e.<haust  from 
two  paper  machines,  also  from  the  heating  system  of  the 
mill  and  office.  It  gets  cold  water  supply  from  a  large 
tank.  We  used  the  pump  for  several  months,  but  it  fin- 
ally got  so  noisy  I  took  off  the  bonnet  of  the  water  end 
and  found  all  four  of  the  top  valves  worn  so  badly 
that  they  could  not  seat  tight  on  the  valve  plate.  After 
a  machinist  had  trued  them  up,  we  put  them  back  and 
the  noise  stopped. 

One  of  the  pumps  was  sent  to  the  repair  shop  to  have 
some  new  piston  rods  put  in.  When  it  came  back  we 
placed  it  in  the  store  house,  where  it  stayed  for  13 
months.  When  the  other  one  had  to  be'  taken  out,  the 
one  with  the  new  piston-rods  was  piped  up,  and  steam 
turned  on,  it  would  not  start.  Thinking  the  steam 
valves  might  be  set  wrong  we  took  off  the  bonnet,  set 
them  over  again  and  the  pump  started  and  run  a  few 
strokes  when  the  piston  rod  on  one  side  turned  over, 
throwing  the  arm  out  of  the  crosshead.  An  examination 
showed  that  the  machinist  had  put  the  rods  in  wrong. 
The  right-hand  rod  was  in  the  left-hand  side  and  znce 
versa.  The  crosshead  of  these  pumps  must  be  set  i)4 
inches  different  from  the  other,  or  the  throw  will  force 
the  arm  out  of  the  crosshead.  L.  S.  Saunders. 


I 


More  Pump  Troubles. 

My  duplex  boiler  feed  pump  made  a  groaning  noise 
in  one  of  the  steam  cylinders  recently  and  upon  ex- 
amining it  I  found  one  side  had  plenty  of  cylinder  oil, 
while  the  other  was  dry.  I  started  the  pump  up  again 
and  let  the  lubricator  work  as  fast  as  it  possibly  could, 
but  still  the  piston  made  the  noise,  and  upon  examining 
the  cylinder  again,  I  found  it  as  dry  as  ever. 

I  next  mixed  some  cylinder  oil  with  graphite  and  put 
that  into  the  cylinder  and  started  up  again,  and  did 
not  hear  the  noise  for  some  time,  but  the  next  day  the 
same  trouble  made  its  appearance.  In  thinking  the 
matter  over  I  decided  that  the  lubricator  must  be  too 
small,  so  I  put  a  larger  one  on  the  pump,  which  was 
of  the  sight  feed  type,  and  I  have  not  heard  the  noise 
since. 
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OrTHE-HOUIC 

bit  department  qae«tiona  concerning  •team  ensineerios  of  a  prac- 
ature  and  of  noeral  interest  will  be  answereoT 
name  and  adoreia  of  the  writer   miut  accompany  queationa,  bat 
xtaarily  for  publication.    We  muit  know  the  source  of  the  quettion. 


70)  G.  B.  W.,  Indianapolis,  Ind.  Q. — "Could  my 
)s  be  operated  by  connecting  the  discharge  pipe  of 
o  the  suction  of  the  other  and  double  the  distance 
stunp  would  force  the  water,  the  pipes  to  be  run 

one  pump  to  the  other  in  a  horizontal  position?" 
Yes.  But  if  the  piston  speed  of  one  pump  were  in- 
ed,  also  the  steam  pressure,  the  same  result  would 
itained  as  if  both  pumps  were  operated  at  the  ori- 

speed  and  with  50  pounds  steam  pressure. 

71)  G.  H.  M.,  Newburyport,  Mass.  Q. — "In 
ironizing  two  alternating  dynamos,  is  it  better  to 
'  the  pilot  lamps  when  they  go  out,  or  by  the  hand 
e  indicator?    Is  the  hand  supposed  to  stop ?   When 

running  the  hand  goes  around  the  dial  so  fast 
it  is  difficult  to  catch  it."  A. — The  practice  used 
to  watch  the  lamps  and  when  they  became  dead, 
row  the  machines  together.  The  latest  practice, 
ver,  is  to  be  guided  by  the  hand  on  the  synchroniz- 
ndicator  and  when  it  becomes  stationary,  show- 
lat  both  machines  are  operating  at  the  same  speed, 
should  be  thrown  together.  If  the  hand  revolves 
id  the  dial  of  the  indicator  at  a  rapid  rate  it  in- 
:s  that  the  machine  to  be  thrown  in  is  running 
ist  and  therefore  should  be  slowed  down  until  the 
itor  is  stationary  over  the  point  which  indicates 
both  machines  are  running  at  the  same  speed, 
they  are  to  be  thrown  together.  If  the  hand 
3ehind  the  indicating  point,  it  shows  that  the  ma- 
is  running  slower  than  the  one  already  carry- 
le  load  and  should,  therefore,  be  speeded  up.  If 
igines  are  not  equipped  with  a  regulating  device 
peed  of  the  engine  will  have  to  be  changed  by 
ling,  which  is  not  a  very  satisfactory  method. 

2)  V.  J.  P.,  Denver,  Colo.  Q. — "I  have  an  air 
■essor  running  at  a  speed  of  65  strokes  per  min- 
The  size  of  the  cylinders  is  16  x  24-inch.  The 
ressor  discharges  into  a  receiver  having  a  pres- 
Df  90  pounds.  What  is  the  horsepower  of  the 
•essor  and  how  many  cubic  feet  of  air  will  it 
:  per  minute?"  A.-^— As  your  question  is  rather 
litely  stated  we  are  left  to  assume  considerable  as 
at  you  want.    We  are  assuming  that  the  compres- 

belt  driven  and  that  you  wish  to  know  the  piston 
cement  per  minute  in  cubic  feet  and  how  many 
x>wer  it  will  require  to  compress  air  at  a  work- 
essure  of  90  pounds  per  square  inch.  At  a  speed 
'/4  revolutions  or  65  strokes  per  minute,  the  pis- 
isplacement  will  be   16   X    16   X    7854   X    24 

-^  1,728  —  181.5  the  displacement  of  one  cyl- 
in  cubic  feet.  If  the  machine  is  a  duplex  com- 
T  the  displacement  will  be  181.5  X  2  =  363 
feet.    This  will  require  about  70  horsepower. 

3)  E.  P.  C,  Chimo,  Cal.     Q.— "If  I  have  a 
with  a  steam  cylinder  5  inches  and  water  cyl- 

8  inches  in  diameter  having  a  stroke  of  8  inches, 
nuch  water  pressure  could  I  get  with  a  steam 
re  of  85  pounds?"  A. — The  size  cylinders  as 
above  will  not  be  found  on  pumps  designed  to 
water  against  a  pressure,  but  are  found  on  con- 
s  where  the  water  is  discharged  against  atmos- 
pressure  only.  As  to  the  pressure  that  may  be 
•d  under  the  conditions  as  stated  above,  it  will 


depend  upon  the  length  of  the  discharge  pipe,  the  size 
and  the  friction  due  to  bends,  slippage  of  water  past 
the  piston  packing,  etc.  With  the  bat  of  conditions, 
both  in  the  water  and  steam  end,  the  pressure  could 
not  be  greater  than  the  steam  pressure,  and  would  of 
course  be  less  as  the  pressure  of  the  steam  began  fo 
drop  as  the  piston  was  forced  from  one  end  of  the  cyl- 
inder toward  the  other.  Supposing  that  there  were  a 
mean  effective  pressure  in  the  steam  cylinder,  which 
there  will  not  be,  of  85  pounds,  there  would  be  a  loss 
in  the  pressure  available  for  direct  work  in  forcing 
water  equal  to  the  amount  expended  in  overcoming 
the  fricton  of  the  pump  itself  and  condensation.  Just 
what  this  would  be,  depends  upon  the  construction  of 
the  pump  and  the  condition  the  engineer  has  kept  it  in. 
The  water  pressure  could  not  be  greater  than  the  mean 
effective  pressure  of  the  steam  in  the  steam  cylinder. 

(474)  N.  W.  J.,  St.  Louis,  Mo.  Q.— "I  would  like 
to  have  some  of  the  readers  of  the  Review  figure  out 
the  steam  consumption  of  the  acc(Mnpanying  indicator 
card  and  explain  why  the  steam  line  drops  so  fast. 
The  engine  is  of  the  four-port  type,  size  of  cylinder 
14  x  15  inches,  running  at  250  revolutions  per  minute 
with  120  pounds  of  steam.  I  have  figured  the  card 
and  obtained  26  pounds  steam  consumption  per  horse- 
power and  I  do  not  think  the  engine  will  develop  a 


WHAT  IS  THE  HORSEPOWER? 


horsepower  on  that  amount  of  steam."  A. — ^The  en- 
gine should  develop  one  horsepower  on  from  3a  to  35 
pounds  of  steam  in  practice;  if  the  valVes  are  tight 
this  may  be  reduced  slightly;  the  cutoff  is  to  tjdce 
place  at  ^-stroke.  As  the  clearance  of  the  engine  is 
not  given  it  will  be  impossible  for  any  one  to  figure 
the  steam  consumption  of  the  engine  accurately.  The 
answer  to  question  459  in  the  November  issue  should 
give  enough  data  to  enable  you  to  figure  the  steam 
consumption  without  trouble. 

(475)  E.  A.  B.,  Kendallville,  Ind.  Q.— "Will  some- 
one kindly  give  me  the  name  of  a  good  covering  for 
the  cemented  floor  of  an  engine  room  ?  Shellac  renders 
cement  impervious  to  grease,  but  not  to  water,  and  I 
wish  a  covering  that  will  be  proof  against  both.  I 
would  also  like  the  opinion  of  the  readers  regarding  the 
use  of  ground  mica  as  a  lubricant." 


The  best  designed  boilers,  well  set,  with  good  draft, 
and  skillful  firing,  will  evaporate  from  7  to  10  pounds  of 
water  per  pound  of  first  class  coal. 


To  find  the  surface  of  a  ball  multiply  the  square  of 
the  diameter  by  3.1416. 
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simpler  than  that  used  with  the  direct  current 

n.    That  is  one  of  its  advantages.    Less  substa- 

are  required  for  any  stated  distance  than  with  the 

current  system,  and  the  expense  for  attendants 

ninated. 

perfecting  this  system  not  only  has  it  been  neces- 
to  design  a  motor  which  shall  fill  the  require- 
i,  but  controlling  apparatus  has  had  to  be  devised 
idle  the  alternating  current  so  that  it  can  be  suc- 
illy  handled  by  the  operator  of  the  car. 
other  proposition  arose,  that  of  designing  ap- 
as  suitable  to  operate  with  an  alternating  single- 
current  while  the  car  is  running  on  this  system, 
apable  of  being  operated  interchangeably  with 
direct  current,  while  running  within  the  city 
,  or  with  alternating  current  in  the  country.  This 
nvolved  the  designing  of  trolley  apparatus  suit- 
or either  condition. 

of  this  has  been  accomplished.  The  high  voltage 
f  construction  has  been  developed  and  so  thor- 
y  strong  and  practicable  has  it  proven  that  3,300 
have  been  found  safe  and  reliable, 
course  difficulties  have  been  met,  but  the  trou- 
lave  not  been  fundamental  and  inherent  in  the 
-phase  system.  The  successful  operation  of  sev- 
ong  distance  trolley  lines  with  the  single-phase 
1  and  the  equipment  of  a  large  number  of  others 
being  installed  lends  support  to  the  assumption 
it  no  distant  time  the  greater  number  of  inter- 
trolley  lines  will  be  operating  with  the  single- 
alternating  system. 

!  adoption  of  the  alternating  current  system  for 
iburban  lines  running  into  New  York  city  by  the 
York   and   New   Haven   railway   company   has 
d  an  important  advance  in  electrical  railway  de- 
nent.   After  a  thorough  investigation  of  conditions 
1  view  of  present  tendencies,  a  commission  of  en- 
's decided,  on  behalf  of  this  company,  that  the 
ating  system  promised  best  for  its  particular  condi- 
This  application  of  the  electrical  current  railway 
is  one  which  will  thoroughly  test  the  capabilities 
:  system.     A  peculiar  condition  exists,  the  New 
New  Haven  and  Hartford  railway  company  en- 
New  York  city  over  the  tracks  of  the  New  York 
il  and  Hudson  river  railroad,  which  company  has 
;d  the  direct  current  system,  reaching  some  30 
out  from  its  terminus ;  therefore,  the  selection  of 
rent  system  by  the  New  Haven  road  shows  the  ad- 
that  has  been  made  in  supplying  power  to  electric 
y  cars  during  the  last  three  years.    There  is  no 
that  either  system  will  perform  the  work  for 
it  is  intended,  satisfactorily. 


SUPERHEATED  STEAM. 

BY  C.   H.   BENJAMIN. 

has  been  before  suggested  in  these  columns,  the 
f  superheated  steam  is  today  one  of  the  most 
sing  methods  of  reducing  cylinder  condensation 
lould  receive  due  consideration  at  the  hands  of 
large  user  of  steam  power.  Like  all  economics 
its  drawbacks,  its  advantages  and  disadvantages 
ese  must  be  understood  and  appreciated  if  one  is 
ure  on  a  probable  saving.  Now,  superheated 
does  not  always  mean  hotter  steam,  it  simply 
steam  which  has  been  separated  from  the  water 
tated  to  a  temperature  higher  than  that  due  to 
ssure. 


To  illustrate:  Steam  in  contact  with  the  water,  or 
saturated  steam  as  it  is  usually  called,  has  always  a 
definite  temperature  corresponding  to  its  pressure.  We 
will  suppose  that  such  steam  has  a  pressure  of  150 
pounds  gage,  then  its  temperature  wUl  be  about  365 
degrees^F.  '[...,■ 

Now  let  us  suppose  that  another  mass  of  steam  has 
a  pressure  of  50  pounds  gage,  its  temperature  will  be 
297  degrees  F.  Suppose,  further,  that  this  second 
steam  was  taken  from  the  boiler  and  heated  in  a  super- 
heater 50  degrees  to  347  degrees  F.  The  second  steam 
will  not  be  as  hot  as  the  first,  but  it  is  superheated  and 
will  not  condense  on  the  walls  of  the  engine  cylinder 
until  it  has  cooled  down  to  297  degrees  F. 

The  first  steam  is  saturated  and  will  condense  imme- 
diately on  striking  the  cylinder  walls.  For  a  simple 
engine  the  second  steam  might  be  more  economical 
than  the  first,  although  at  a  much  lower  pressure. 

Superheat  costs  coal  and  money  just  the  same  as 
other  forms  of  heat.  The  superheater  is  an  additional 
expense  for  first  cost  and  for  repairs.  When  located 
in  the  smoke  chamber  back  of  the  flues  it  simply  takes 
heat  that  might  have  gone  into  the  boiler  steam  and 
does  not  necessarily  save  or  utilize  waste  heat. 

Steam  at  150  pounds  gage  has  a  temperature  of  365 
degrees  F.  and  the  chimney  flue  does  not  need  to  be 
much  hotter  than  this  for  good  draft.  If  we  wish  to 
superheat  this  steam  100  degrees  we  must  have  a  hot- 
ter smoke  chamber  or  perhaps  put  our  superheater 
back  nearer  the  fire.  In  either  case  we  are  not  saving 
heat  but  merely  using  it  in  another  way.  Consequently 
if  superheated  steam  possessed  no  other  advantages 
over  saturated  than  the  mere  fact  of  being  hotter  it 
would  hardly  pay  to  bother  with  it. 

If  we  have  an  engine  using  steam  at  100  pounds 
gage  pressure  and  expanding  it  down  to  the  pressure 
of  the  atmosphere  the  highest  possible  efficiency  with 
no  initial  condensation  is  14.7  per  cent,  that  being  the 
ratio  of  the  work  done  to  the  heat  received.  Adding 
ICO  degrees  superheat  to  the  steam  will  only  raise  the 
average  efficiency  to  15.1  per  cent;  not  enough  to  pay 
for  the  trouble. 

As  a  matter  of  fact  the  efficiency  of  the  engine  just 
mentioned  without  superheat  will  be  much  less  tiian 
14.7  per  cent  on  account  of  condensation  in  the  cylin- 
der, probably  running  as  low  as  11  or  12  per  cent. 
Now  100  degrees  of  superheat  will  prevent  the  most  of 
this  condensation  and  bring  the  actual  efficiency  up  to 
perhaps  14  per  cent  in  this  way. 

Statements  as  to  the  actual  saving  effected  by  super- 
heating are  very  contradictory,  but  there  is  little  doubt 
that  they  amount  in  many  cases  to  10  or  15  per  cent. 
In  compound  engines  there  need  be  only  enough  super- 
heat to  insure  dry  steam  at  cutoff  in  the  high  pressure 
cylinder.  Any  additional  heat  should  be  supplied  at 
the  receiver  by  live  steam  coils  or  otherwise.  As 
against  the  advantages  enumerated  must  be  offset  some 
disadvantages.  The  superheater  adds  to  the  first  cost 
of  the  boiler  and  increases  the  annual  expense  account. 
Gaskets,  packing,  valve  seats,  etc.,  give  more  trouble 
when  high  temperatures  are  used  and  are  more  ex- 
pensive. Piston-rod  and  valve  stem  packings  will  cost 
more  and  a  higher  grade  of  oil  must  be  used.  If  slide 
valves  or  piston  valves  are  in  use  it  will  be  more  work 
to  keep  them  in  repair.  In  short,  the  whole  steam  plant 
should  be  designed  with  reference  to  the  use  of  high 
temperatures,  since  putting  superheated  steam  into  an 
old  plant  will  be  as  disastrous  as  putting  "new  wine 
in  old  bottles." 


THE  MORGAN  ENGINEERING  CO.'S  BLOW- 
ING ENGINES. 

The  Morgan  Engineering  Co.  have  recently  installed 
four  large  blowing  engines ;  three  at  the  Adrian  furnace 
of  the  Rochester  &  Pittsburg  Coal  &  Iron  Co.  at  DuBois, 
Pa.,  and  the  fourth  at  tlie  plant  of  the  South  Chicago 
Furnace  Co.,  South  Chicago,  111.     All  four  of  these 


inches,  while  the  air  cylinders  are  84  inches  in  di 
The  stroke  of  the  engines  is  60  inches.  Thtu 
revolutions  per  minute  each  machine  will  delivc 
16,000  cubic  feet  of  free  air  per  minute,  at  25 
above  atmospheric  pressure.  These  engines  we 
structed  under  the  most  rigid  specifications  as  tc 
manship  and  material,  and  at  the  present  time 
ing  the  best  of  satisfaction. 


UNL  Ul-    Hit.  MuRG.\N  BLOWING  ENGlNt.3 


engines  were  designed  and  uuilt  by  the  above  named 
company.  One  of  the  blowing  engines  is  shown  in 
Fig.  I.  ■ 

The  engines  are  of  the  vertical  long  crosshead  type, 
simple  noncondensing  and  have  the  steam  cylinders  be- 
low the  crosshead  and  the  air  cylinders  above.     The 
diameter  of  the  steam  cylinders  of  these  engines  is  44 


The  main  bedplate  rests  directly  upon  the  fo* 
tion  and  is  cast  in  one  piece.  This  bedplate  is  of  i 
sive  form,  strongly  ribbed  and  in  every  way  suit 
for  rigidly  supporting  a  heavy  machine  like  these 
gines.  The  bedplate  is  cored  to  receive  a  thick  Uy< 
babbitt  metal  which  forms  the  bearings  of  the  fly* 
shaft.    These  bearings  are  very  carefully  bored  tOi 
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riG.     i.     CROSS   SECTION   OF   BLOWING  ENGINE. 


E3(&I!«E£RS' 


TIm  Of*  far  tfce  aBB  htsMmga  nr  ttrao^  madt  t 
I  fllwe  ^  ioiB-  3-flKii  op  baks. 
The  MfmlMih,  of  wVA  &ere  are  twt)  to  taA  < 
are  2-ieei  ia  £amtser,  emdb  wcigiung  about  j 
fomait,  TVjr  are  wdl  otwamyh^anceJ  and  c 
I  to  m  at  a  f^ecd  modi  oDi  esECCSs  of  that  to  «ti 
AiyaMSiAfectiBKiertbcfaaidertterTice.  Thecoii 
hAof  odflrwlieei  is  of  ca<t  iron  and  strongir  ketd 
tlK  daft.  Tbese  bobs  {orm  crank  disks  into  wbicbt 
oaalqmis  are  forced  and  riveted-  The  rim  op  the  lin 
it  taade  in  halves  and  securely  Snai  to  the  disk  Int 
rim  it  will  be  noticed  are  recesses  to  allcrnf  for  terB 
the  wbed. 


na  «.   sEcnoK  thkocgh  aik  vALVts. 


The  crankpins,  which  are  lo  inches  in  dianirttf.' 
made  oi  the  best  cradc  . «(  steel  fotxings  of  iMi 
per  cent  carbon,  and  as  stated  above  are  forced  iattl 
cmnk  disks  and  riveted  therrtix 

The  roain  shaft  is  jo  indies  in  diameter.  It » ' 
<i(  the  best  quality  of  tovged  sted  and  is  gnmnflt 
on  ikad  ceuer&. 

The  coaotcxiB^rods,  d  wfckh  there  are  two  to* 
agtoe,  are  oi  opea  beuth  foc^ed  steel  of  fwP.^j 
ya  per  cent  caitniL    *"  "*  ''  **" 

^jrp^  provided  wiBi  v 


\SS' 


SVTtOiN   C*  TKK  CSMaCSS. 


SI  tbe' 
The  aeaiF 

cast  VQBl 


ary,  1906 


ENGlNEEItS'  REVIEW 


43 


for  the  valves  which  are  of  the  Corliss  type.  The  ex- 
haust chamber  is  cast  separate  from  the  cylinders,  thus 
reducing  internal  condensation.  The  steam  cylinders 
are  lagged  with  nonconducting  covering  and  furnished 
with  sheet  steel  jacket  with  corner  angles.  A  relief 
valve  is  located  in  each  end  of  each  cylinder. 

The  crosshead  is  a  steel  casting  carefully  annealed 
and  ends  turned  to  form  the  crosshead  pins.  The  shoes 
of  the  crosshead  are  of  cast  iron,  faced  with  babbitt 
metal. 

Each  engine  has  two  side  housings  or  frames,  which, 
as  will  be  noted  from  the  illustrations,  extend  up  and 
form  the  support  for  the  air  cylinder.  These  housings 
are  rigidly  constructed  and  stiflFened  by  cast  iron  cross 
braces. 

As  is  the  case  with  the  steam  cylinder,  the  air  cylin- 
ders are  also  composed  of  specially  selected  cast  iron 
stock,  having  as  close  a  grain  as  is  consistent  with  good 
machinery.  Fig  2  shows  a  cross  section  of  the  blow- 
ing engine,  Fig.  3  a  vertical  section. 

The  air  valves  are  of  patent  horizontal  piston  tjrpe, 
both  inlet  and  outlet  valves  being  double  ported  and 


FIG.  6.     DIAGRAM   SHOWING  THE  VALVE  GEAR. 


FIG.  «.     SEtTION   THROrOH    AIR   DI.SCHARGE  VALVES. 


24  inches  in  diameter.  The  inlet  valve,  shown  in  Fig. 
4,  has  a  simple  harmonic  action,  but  the  outlet  valve 
mechanism  shown  in  I'ijj;.  6  is  so  arranged  as  to  give 
quick  opening  at  the  instant  of  delivery  and  insure  a 
long  pause  on  the  return  stroke.  The  whole  system  re- 
ceives its  motion  from  the  lay  shaft  and  gearing  from 
the  main  shaft  of  the  engine.  Great  care  has  been  used 
in  designing  these  valves  and  connections  that  they 
might  be  sufficiently  strong  and  yet  not  contain  weight 
detrimental  to  their  proper  operation. 

As  stated,  the  steam  cylinders  are  fitted  with  standard 
Corliss  type  valve  gearing,  operated  through  a  single 
eccentric  and  wristplate.  The  valve  gear  is  shown  in 
Fig.  5.  The  governor  is  of  the  ball  type  driven  posi- 
tively by  gearing,  with  speeding  device  to  govern  the 
engine  through  a  considerable  range  without  stop- 
ping it. 

The  total  weight  of  each  of  the  engines  described  is 
about  400,000  pounds. 
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INDICATOR  PRACTICE. 

COMPUTATION    OF   WATER   CONSUMPTION    FROM   DIAGSAM 

— THEORETICAL   CURVE. 

BY  W.   H.  VINCENT. 

In  the  foregoing  articles  we  have  seen  how  the  mean 
effective  pressure  and  horsepower  can  be  determined 
from  the  indicator  diagram.  It  is  frequently  necessary 
to  make  computations  of  either  the  amount  of  steam 
used  per  horsepower,  or  the  amount  of  water  per  horse- 
power accounted  for  by  the  diagram.  In  order  to  com- 
pute the  water  consumption  of  an  engine  from  a  dia- 
gram, it  is  necessary  to  know  the  clearance  which  is 
usually  taken  as  the  space  included  between  the  piston 
md  the  valves  when  the  piston  is  at  the  end  of  its  stroke, 
md  space  between  the  piston  and  the  cylinder  head  and 
space  taken  up  by  the  ports. 


FIG.  1.     METHOD  OF  DETERMINING  THE  CLEARANCE. 


This  is  usually  expressed  by  a  percentage  of  the  total 
volume  of  the  cylinder,  and  is  quite  often  known  for 
different  makes  and  types  of  engines.  If  it  is  not 
known,  the  position  of  the  clearance  line  may  be  found 
in  the  following  manner  from  a  diagram  as  shown  in 
Fig.  I .  First  draw  the  vacuum  line  A  B,  ^t  a.  distance 
to  represent  14.7  pounds  below  the  atmospheric  line, 
C,  D.  Then  draw  a  straight  line  E,  F,G.  H,  across  the 
compression  curve.  Then  measuring  from  E,  the  dis- 
tance G  to  H  should  be  equal  to  the  distance  £  to  F. 
The  line  A  J  is  then  drawn  through  //,  perpendicular 
to  A  B.  The  length  of  the  line  A  K.  divided  by  A'  B, 
will  give  the  percentage  of  clearance. 

An  indicator  diagram  will  show  by  direct  measure- 
ment the  pressure  and  volume  at  any  point  in  the 
stroke  of  the  piston.  The  weight  per  cubic  foot  of  any 
given  pressure  may  be  taken  from  a  steam  table  direct 
The  method  of  computing  the  weight  of  steam  for  any 
point  in  the  stroke,  is  to  find  the  volume  in  cubic  feet, 
which  includes  the  clearance  and  piston  displacement  to 
the  given  point  which  must  be  taken  at  cutoff  or  later. 
The  volume  in  cubic  feet  multiplied  by  the  weight  per 
cubic  foot  corresponding  to  the  pressure  at  the  given 
point  measured  on  the  diagram  will  give  the  weight  of 
steam  in  the  cylinder.  This  must  be  corrected,  how- 
ever, as  this  weight  includes  steam  used  for  compres- 
sion, the  result  being  the  weight  of  steam  used  per 
stroke. 

In  order  to  make  the  correction  the  following  method 
is  pursued.  Select  some  point  on  the  compression 
curve  as  at  K,  Fig.  2,  and  measure  its  absolute  pressure 
at  this  point.  This  weight  subtracted  from  the  weight  of 
steam  at  the  point  taken  in  the  expansion  curve,  already 
computed,  will  give  the  result  in  weight  of  steam  used 
per  stroke.  The  best  point  on  the  expansion  curve  is  just 
before  release  takes  place,  because  the  maximum  amount 
of  leakage  has  occurred  if  it  is  to  take  place  at  all,  and 


a  certain  part  of  the  steam  which  is  condensed  durrag 
admission  and  the  first  part  of  the  stroke  is  reevipor- 
ated  into  steam,  and  so  does  useful  work  toward  the 
latter  part  of  the  stroke. 

The  actual  computation  of  the  steam  consumptioo 
from  an  indicator  diagram  may  well  be  illusiratei  by 
working  a  practical  example.  Assuming  that  Fig.  j,  I 
represents  a  diagram  from  an  engine  liaving  a  men  ' 
effective  pressure  of  40  pounds,  running  at  a  speed  of 
80  revolutions  per  minute  and  a  cylinder  20  by  36  indm. 
it  figures  out  166  horsepower.  In  Fig.  2  L  Af,  isix 
atmospheric  line,  and  A'  0,  is  the  line  of  absohite  pro- 
sure  drawn  so  that  L  P,  equals  14.7  pounds  to  sar  a  |D 
scale.  A^  P,  is  the  clearance  yoinme  ^vhich  equals  ot, 
8  per  cent  of  the  piston  displacement.  The  Iii»e  R  K 
is  drawn  from  the  line  JV  O,  to  some  point  on  the  cooj- 
pression  line,  and  from  5",  a  point  on  the  «• 
pasion  line  just  before  release,  the  line  5"  T,  is  dnn 
perpendicular  to  N  0.  Then  measuring  from  the  dii' 
gram  we  'lave  N  0,  =  3,24  inches ;  N  T,  =^  3.06;  A'  R,. 
=  40 ;  5  f ,  —  .70  •,KR,  =  .70.  The  length  of  the  strtib 
is  36  inc  es  and  the  length  of  the  diagram  is  3  inches 
Then  i  inch  in  length  of  the  card  represents  1  foot  of  th; 
stroke.  The  scale  used  is  40,  therefore  we  can  redt>-"< 
the  above  dimensions  to  pounds  pressure  and  to  f« 
which  gives  the  following  results.  N  O  ^^  3.24  X  i- 
3.24  feet  :N  T  =  3.06  X  i  =  3.06  feet ;  N  R  =  ^\ 
I  =  40  feet ;  5"  r  =  .70  X  40  —  28  pounds,  and  K  R 
=:  .70  X  40  =  28  pounds. 

The  diameter  of  the  piston  is  20  inches,  which  cq;. 
314  square  inches,  or  314  -i-  144  ==  2.18  square  iw. 
When  the  piston  is  at  S,  the  volume  is  2.18  X  3  —  6,>t 
cubic  feet.  When  the  piston  is  at  A',  the  volume  is  2-if 
X  .40  ^=  .872  cubic  feet.  From  the  steam  tables  »t 
find  the  weight  of  a  cubic  foot  of  steam  to  be  at  p 
pounds  pressure,  absolute,  .088069.  The  weight  oj 
steam  present  when  the  piston  is  at  5,  is  6.54  X  -oSfioii 
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=-.5759  pounds.  The  weight  of  steam  present  when  'ht 
piston  is  at  A',  is  .872  X  .0S8069  =-  ,0768  poutxii 
The  weight  of  steam  in  the  cylinder  at  the  point  of  I^  ] 
lease  is  .5739,  and  the  weight  kept  in  at  exhaust  dosare  ' 
for  compression  is  .076S  pounds.  The  weig^ht  of  stea-T 
exhausted  for  each  stroke  is,  therefore  .5759  —  .076'' 
=  .4991  pounds.  This  quantity  multiplied  by  the  num- 
ber of  strokes  per  hour,  will  give  the  weight  of  steam  to 
be  accounted  for  by  the  diagram,  which  subtracted  froffi 
the  actual  weight  of  feedwater  used  during  this  tirof 
will  give  the  cylinder  waste  due  to  condensation  »nd 
leakage.  J 

Owing  to  cylinder  cc 
the  indicator  dia**^^"i  d» 
used  in  the  cyli 
class  of  en  gin" 
cutoff,  undc 
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^  aUe  difference  between  the  actual  consumption  and  that 
"*■  represented  by  the  steam  accounted  for,  except  in  en- 
'J  gines  using  steam  which  is  highly  superheated.  In  en- 
gines which  are  tight,  of  the  single  cylinder  class  and 
£■  running  under  ordinary  conditions  the  difference  varies 
i.  from  15  to  50  per  cent,  according  as  to  the  cutoff, 
5-  whether  it  is  long  or  short.  This  difference  is  usually 
ivdue  to  cylinder  condensation. 

5:      Frequently  the  character  of  the  expansion  line  will 
;;:give  information  regarding  the  action  of  the  steam  in 
;.  the  cylinder.    In  order  to  know  how  the  expansion  line 
'r;  is  holding  up  to  the  standard,  it  is  necessary  to  have  a 
■r  standard    curve    with    which    it    may    be    compared. 
.  This  curve  is  known  as  the  equilateral  hyperbola,  but 
;  too  much  dependance  should  not  be  placed  upon  an 
.  agfreement  or  disagreement  with  the  hyperbola,  because 
it  is  not  the  theoretical  curve  of  steam,  and  there  is  no 
reason  theoretically,  why  the  expansion  lines  of  a  dia- 
gram should  be  an  hyperbola.    The  theoretical  expan- 
sion line  is  that  which  the  steam  pressure  would  fol- 
loiw  if  it  varied  inversely  as  the  volume. 

If  it  were  possible  to  operate  an  engine  in  which 
a  perfect  gas  were  expanding  under  such  conditions 
that  the  temperature  would  remain  the  same  at  all  points 
in  the  stroke  and  if  a  card  were  taken,  the  line  traced 
would  be  a  hyperbola,  and  the  gas  would  follow  the  law 
of  Marriott,  which  is  as  follows:    The  temperature  re- 


FIG.  8.    METHOD  OF  DETERMINING  THE  HYPERBOLIC  CURVE. 

maining  the  same,  the  volume  of  a  given  quantity  of  gas 
varies  inversely  as  the  pressure. 

This  law  does  not  apply  to  steam,  however,  and 
the  true  expansion  line  for  steam  at  constant  tempera- 

:  ture  is  a  straight  horizontal  line.  It  is  the  line  shown 
from  the  point  of  admission  to  the  point  of  cutoff,  or 
what  is  commonly  known  as  the  steam  line,  the  expan- 

-  sion  taking  place  in  the  boiler  and  steam  pipes,  and  the 
condensation  supplied  by  enough  steam  to  make  up  for 
that  which  was  lost.  When  the  steam  valve  closes  the 
expansion  at  constant  pressure  stops  and  the  steam  be- 
gins to  expand  by  virtue  of  its  own  heat.  As  there  is 
no  chance  for  heat,  or  steam  to  be  supplied  from  the 
boiler,  the  temperature  drops  as  well  as  the  pressure, 

■  and  a  portion  of  the  steam  condenses.  As  the  piston 
proceeds  toward  the  end  of  the  cylinder  the  pressure 
becomes  so  low  that  the  temperature  of  the  expanding 
steam  is  less  than  that  of  the  cylinder  walls,  when  part 
of  the  water  will  evaporate  into  steam  again.  The  ex- 
pansion line  is  a  record  of  the  total  actions  of  what 
takes  place  in  the  cylinder  during  the  stroke,  but  the 

.    form  of  the  expansion  line  depends  upon  many  things. 
The  point  of  cutoff,  whether  late  or  early,  is  largely 

.    due  to  the  amount  of  condensation,  and  the  expansion 

;   line  is  affected  by  this.    The  difference  in  the  amount  of 

i  clearance  has  also  considerable  to  do  with  the  shape 
of  the  curve.    In  fact  it  cannot  be  stated  positively  what 


shape  the  curve  will  take,  as  so  many  conditions  enter 
into  the  matter. 

The  main  purpose  of  the  hyperbolic  curve  is  that  of 
assisting  in  detecting  leaks  in  an  engine,  but  as  already 
said,  too  much  dependence  must  not  be  placed  upon  it. 

The  construction  of  the  theoretical  curve  is  not  as 
difficult  as  many  suppose,  from  merely  glancing  at  a 
diagram  of  one.  A  simple  method  of  drawing  one  is 
shown  in  Fig.  3,  the  indicator  diagram  being  shown 
by  the  lines  A,  B,  C  and  D.  The  atmospheric  line  is 
E  F.  First  draw  the  vacuum  line  G  H,  14,7  pounds, 
to  scale  as  already  explained,  and  on  this,  project  the 
two  ends  of  the  diagram  A  I,  and  M  F,  making  the  dis- 
tance between  them  the  length  of  the  diagram.  Next 
lay  off  G  I,  to  represent  the  clearance  as  has  already 
been  explained,  and  then  draw  the  vertical  line  G  K. 
Then  prolong  the  steam  lines  A  L,  to  M.  Then  locate 
the  point  of  cutoff  B,  and  project  it  vertically  to  L, 
and  draw  the  vertical  line  L  N. 

Next  draw  at  random  from  the  point  G,  the  lines  G  O, 
G  P,  G  Q,  G  R,  and  G  M,  cutting  the  lines  L  N,  and 
A  M,  respectively  as  shown  at  A',  B',  C,  D',  E',  and 
O,  P.  Q,  R.  Through  the  point  0  and  the  point  A', 
draw  perpendicular  lines  intersecting  at  F',  which  will 
be  a  point  on  the  required  expansion  line.  In  a  similar 
manner  the  points  G',  H',  and  /',  are  found  and  the  ex- 
pansion line  drawn_  through  them,  as  shown  by  the  dot- 
ted line.  This  line  represents  a  perfect  expansion  line 
and  shows  what  the  engine  should  have  done  with  the 
amount  of  steam  and  the  rate  of  expansion  as  applied  to 
any  individual  circumstance.  If  the  curve  given. by  the 
indicator  should  be  above  the  theoretical  curve  it  is 
taken  as  an  evidence  that  the  steam  valves  leak.  When 
the  curve  made  by  the  indicator  is  below  the  theoretical 
curve,  it  is  a  sure  indication  that  the  exhaust  valves  or 
the  piston  leaks. 


STEAM  TURBINES  FOR  SEA  SERVICE. 

The  pioneer  turbine  steamer  was  the  Turbinia  built, 
and  the  trial  trip  run  in  the  year  1894.  The  first  attempt 
to  operate  the  steam  turbine  in  marine  practice  was  by 
means  of  a  single  compound  engine  of  rather  radicd 
type  coupled  to  one  shaft  having  a  two-blade  propeller, 
30  inches  in  diameter,  but  witii  discouraging  results. 
Next  propellers  of  four  blades  were  tried,  but  without 
the  desired  effect.  The  next  move  was  to  multiply  the 
propellers  and  set  them  about  three  diameters  apart  on 
the  shaft,  the  result  being  that  a  speed  of  19^4  knots 
was  obtained.  From  that  time  up  to  the  present  the  use 
of  steam  turbines  as  a  means  of  steamship  propulsion 
has  gradually  increased  until  at  the  present  time  numer- 
ous steamships  of  various  designs  are  either  operating 
with  steam  turbines  or  are  in  the  course  of  construction. 

Another  steamer  equipped  with  steam  turbines  is 
the  steamer  Manxman,  recently  built.  This  steamer 
has  three  sets  of  expansion  turbines.  The  center  shaft 
is  driven  by  the  high  pressure  turbine,  and  the  two 
side  shafts  are  driven  by  the  low  pressure  turbines. 
The  astern  driving  turbines  are  mounted  on  the  side 
shafts,  and  take  steam  direct  from  the  boilers. 

Fig.  I  is  a  view  of  the  turbine  room  looking  from  the 
starboard  side  of  the  ship,  and  showing  all  three  tur- 
bines, the  one  in  the  center  being  the  high  pressure  tur- 
bine ;  the  apparatus  on  the  end  being  the  governing 
mechanism.  The  governors  are  mounted  on  each  shaft, 
but  only  become  operative  in  the  event  of  a  break  down, 
or  of  excessive  racing  of  the  propellor  shaft. 

The  centrifugal  governor  generally  adopted  in  the 
Parsons   turbine,  operates   by   m.ovv\%  -a.  ^-wsiiv.  -i^^k^ 


turn  acti^^^^^^^^H^^H^^^^^^B  if 
(fcncrally  of  the  txalanced  dniUe-lKat  type.  The  ex- 
haunt  from  the  (team  reiay  b  atilixed  for  the  fteam  pack- 
inp  of  the  iteam  inland.  The  gcrrernor.  dierefore.  has 
very  little  work  to  do,  having  only  to  move  the  small 
plunger,  arxJ  is  conteqaemiy  very  settttthre.  The  );ov- 
ernc^r  is  made  (till  more  sensitive  by  keeping  the  wbofe 
governor  gear  in  slight  movement  by  connecting 


rtc.  I. 


VIEW   OF   AIX  THREE   TURBINES   FROM   THE   STAR- 
ttOABD  biOc. 


of  the  pivots  to  the  lever  with  a  cam.  Tliese  movements 
are  so  rapid  as  not  to  affect  the  even  turning  moment 
of  the  turbine. 

A  bypas-s  valve  is  located  on  top  of  the  hisrh  pressure 
turbine,  to  be  used  for  the  admission  of  steam  at  full 
pressure  to  an  intermediate  stage  of  the  high  pressure 
turbine,  so  as  to  increase  the  power.  This  is  done,  how- 
ever, at  the  expense  of  economy. 


1^ 
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PIO.   !.     VIEW   OI'  .sTARItOARD   SIDE   OF  TURBINE. 

In  Fip.  2,  the  center  or  high  pressure  turbine  is  shown 
at  the  right,  the  starbdard  low  prcssnre  turbine 
bein«  in  the  center  of  the  illustration.  The  air  pump  is 
shown  at  tlu-  left  under  the  engine  telegraph  signal 
system  and  behind  il  is  located  the  circulating  pump, 
IkMIi  of  which  arc  driven  from  the  shaft  of  the  same 
engine . 

The  low  pressure  turbines  are  each  connected  to  a 


nrnArmrr.  the  starboard  conden.wr  ishfwirte' 
background  as  a  dark  mass.  The  low  pressu 
is  M^plied  with  «team  b>-  means  of  the  large  pipe  m  tfcl 
forggTound  for  maneuvering  purposes.  Through  ihit' 
pipe  fan  steam  pressure  may  be  supplied  to  the  g^ 
ahead  turbines  and  if  so  desired  all  three  turbinei  texi 
be  operated  at  high  pressure.  Above  this  pipe  is  a  stois 
lead  to  the  g<o-astcni  turbine,  which  is  mounted  on  tiie 
side  shaft  abaft  the  tew  pressure  go-ahead  turbine 

During  the  trial  trip  the  Manxman  attained  a  speed 
of  a  little  over  23  knots,  with  a  boiler  pres.swre  of  ia> 
poonds.  The  steam  in  the  high  pressure  turbine  n- 
180  potmds  and  in  the  low  pressure  turbines  a  presort 
of  ao  pounds  was  carried.  The  vacuum  in  the  pert 
condenser  was  28.25  inches  and  in  the  - 
inches.  The  high  pressure  turbines  revol '. 
of  533  turns  a  mbute.  while  the  low  pressure  tBitet^ 
ran  at  a  speed  of  609  revolutions  a  minute.  The  1 
of  the  official  six  hours  trial  was  a  trifle  below  tbei 
figures  although  equally  striking.  The  mc 
22  A5  knots  per  hour.  Revolutions  of  the 
turbine  were  520.  and  the  revolutions  of  the  low , 

sure  turbines  590  per  minute.     The  port  vacaoml 

28.6  inches  and  the  sterboard  vacuum  28.4  inches.  TV 
high  ^-acuura  maintained  was  a  notable  feature  and  ' 
frequently  as  higli  as  29  inches. 
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AIR    COMPRESSORS 
PANAMA  CANAL. 


FOR  THE 


The  Panama  Canal  Commission  recently  placed  o 
order  with  the  Rand  Drill  Co.,  of  New  York,  for  tm 
f>ortable  air  compressors  which  embody  some  featnw 
of  distinct  novelty.  These  machines  are  intende"  ~ 
operate  pneumatic  tools  in  general  repair  work  in 
canal  service.  It  is  also  expected  that  they  will  be  ' 
of  great  assistance  in  erecting  the  heavy  mac 
which  of  necessity  will  be  delivered  in  sections  aloof  1 
the  line  of  work. 

The  illustration  gives  a  good  idea  of  the  arrangemfli  | 
of  these  compact  little  plants.     The  prime  mover  is  J 
i6-horsepower  gasoline  engine.     It  is  mounted  on  tws ' 
steel  channels  which  constitute  the  frame  of  the  trud 
The  engine  shaft  has  at  one  end  a  heavy  flywheel  4  fw  ■ 
8  inches  in  diameter ;  at  the  other  end  is  a  driving  gar 
fitted  with  a  friction  clutch.    Below  and  at  one  side  0; 
the  engine,  a  small  Rand  single  stage  air  compressor  is  | 
mounted,  fitted  with  the  usual  mechanical   int 
automatic  discharge  air  valves,  familiar  to  all  a 
with   the  machines  of  this  manufacturer.      The  tranlj 
gear  of  the  compressor  meshes  directly  with  the  dri>-in 
gear  of  the  engine  and  a  valve-rod   operates  the 
valve  gear  by  means  of  a  back  crank.     The  enginr 
of  course,  started  unloaded,  with  the  friction  clutch 
When  full  speed  is  attained,  the  clutch  is  thrown  iu  ^  ~ 
the  load  on  the  air  compressor  assumed.      Gearin|r  is 
such  as  to  give  the  compressor  a  speed  of  150  revolutwos 
per  minute,  at  which  the  displacement  of  the  compres- 
ing  cylinder  is  60  cubic  feet  of  free  air   per  minott. 
which  is  delivered  at  a  pressure  of  100  pounds. 

A  novel  feature  of  this  equipment  is  the  method  d 
cooling  the  circulating  water  for  the  engine  and  com- 
pressor cylinders.  While  provision  is  made  for  connec- 
tion with  an  outside  source  of  water  wherever  available, 
it  has  also  been  arranged  for  the  machine  to  carry  its 
own  water  supply.  A  rectangular  open  tank  hoi 
about  100  gallons  of  water  is  mounted  on  the  true 
front  of  the  engine.  A  small  pump  driven  from  the  en- 
gine shaft  draws  water  from  this  tank  and  circulates  it 
through  the  cylinders  of  the  engine  and   compressor 


This  water,  heated  by  contact  with  the  cylinder  walls, 
flows  upward  to  a  perforated  pipe  elevated  above  the 
supply  tank.  It  is  here  discharged  through  a  series  of 
fine  holes  and  flows  downward  over  a  sheet  of  burlap 
to  the  tank  below,  being  cooled  by  evaporation  being  ex- 
posure in  a  thin  sheet  to  the  open  air..  An  air  receiver 
i8  inches  by  4  feet  6  inches  is  suspended  beneath  the 
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truck  and  between  the  axles.  A  gasoline  tank  will:  a 
capacity  of  about  30  gallons  is  hung  from  the  truck  in 
tlie  rear.  The  entire  machine  runs  on  steel  wheels. 
The  total  weight  of  this  compressor  outfit  is  8,500 
pounds.  It  has  a  wheel  base  7  feet  long,  with  a  tread 
of  5  feet. 


MOUND  BELT  PUNCH  AND  AWL. 

It  is  not  always  convenient  to  punch  holes  in  a  belt 
with  the  ordinary  style  of  belt  punch,  especially  in 
large  belts.  Even  if  it  were,  it  would  take  time  to  do 
so  as  the  holes  would  have  to  be  punched  several  times 
in  order  to  obtain  a  hole  of  the  proper  size,  and  time 
is  frequently  a  matter  of  dollars  in  making  repairs 
to  large  belts. 


BELT   PUNCH   AND  AWL. 


The  Mound  belt  punch  and  awl  is  a  tool  which  will 
appeal  to  engineers  because  it  is  convenient  to  operate 
and  with  it  any  size  hole  can  be  cut  from  %  to  7-16- 
inch,  regardless  of  the  size  of  the  belt. 

In  the  illustration  the  blade  is  shown  at  A  and  the 
tool  complete  is  shown  at  B.  The  blades  are  made  of 
extra  quality  steel  carefully  ground  and  tempered. 
The  handles  are  of  polished  nickel  plate.  This  tool  is 
manufactured  by  the  Mound  Tool  and  Scraper  Co., 
710-712  Howard  street,  St.  Louis,  Mo. 


L 


How  the  Priming  was  Stopped. 

The  following  is  an  extract  of  a  letter  written  by 
E.  .\.  Suverkrop  to  the  Marine  Review.     The  engine 


crew  had  been  telling  about  experiences  with  foaming 
boilers  until  the  writer,  who  was  third  engineer,  young 
and  green,  could  think  of  nothing  eLse.  That  night 
while  standing  his  watch  in  the  engine  room  of  the 
little  steamer  he  heard  a  loud  bang.    He  says: 

"I  had  almost  recovered  my  nerve  again  when  there 
was  another  bang,  this  time  louder  than  before.  I  was 
all  alone  in  the  engine  room  and  I  hadn't  the  faintest 
idea  what  to  do  &c<  I  stuck  my  head  in  the  stoke  hold  and 
called  my  fireman.  He  had  been  years  at  sea  and  I  had 
heard  him  say  he  had  been  donkeyman.  He  no  sooner 
got  to  the  door  than  there  was  another  long  bang. 

"  'What  do  you  thing  that  noise  is,  Hanlon?" 

"  'It  sounds  like  as  if  she  was  primin',  sir.' 

"  'What's  the  best  thing  to  do?' 

"  'Oh.  shut  your  throttle  a  bit  and  I'll  let  the  steam 
go  back  a  little.' 

"So  I  shut  the  throttle  a  bit  and  he  let  the  steam 
go  back,  but  without  result.  The  banging  becoming 
more  frequent  and  violent  at  last  I  could  stand  it  no 
longer,  so  calling  Hanlon  to  stand  by  the  engines  I 
darted  up  the  engine  room  ladder  to  tell  the  chief. 

"  'Mr.  Morrison,  she's  priming  terribly'  said  I. 

"  'How  do  you  know  ?'  said  he. 

"  'Oh,  every  now  and  again  she  gives  a  series  of 
terrible  bangs  as  if  she  were  going  to  burst  the  cyl- 
inders.' 

"  'Is  there  any  signs  of  foaming  in  the  gage  glasses.' 

"  'No,  sir.' 

"  'What  have  you  done  to  stop  it?' 

"  'I've  let  the  steam  pressure  drop  and  shut  the  throt- 
tle a  little.  Is  there  anything  else  you  would  advise  me 
to  do,  sir?' 

"  'Yes.    Hook  back  the  engine  room  door.' 

".•\nd  as  if  to  emphasize  his  words  the  steel  engine 
room  door  swung,  by  the  motion  of  the  ship,  with  a 
loud  bang  against  its  steel  frame." 


NEW   BOOKS. 
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"Cams"   and   the   principles   of   their   construction,   by   George 
Jepson,  D,  Van  Nostrand  Co.,  23  Miirr.-iy  street.  New  York, 
N.  Y.,  59  pages,  illustrated,  6x9,  cloth,  price  $1.50. 
This  volume  describes  the  process  of  laying  out  a  cam  of  any 
desired  shape.    The  book  is  well  illustrated  and  the  explanation 
which  accompanies  each  illustration  is  clear  and  comprehensive. 
Several  halftone  illustrations  ^ivc  the  reader  a  very  good  idea 
as  to  how  cams  are  turned  up  m  a  machine.    The  book  is  inter- 
esting ,ind  instructive. 

"Mannheim  and  Multiplex  Slide  Rules,"  by  L.  W.  Rosenthal, 
Eugene  Dietzgen  Co.,  i,?t  Monroe  street,  Chicago,  111.,  59 
pages,  illustrated,  size  4x7  inches,  paper. 

This  book  is  devoted  to  the  description  of  the  Mannheim  slide 
rule  and  the  Multiplex  slide  rule.  The  operation  of  solving 
problems  by  means  of  these  rules  is  explained  in  this  book. 
Part  one  consists  of  an  introduction,  the  theory  of  logarithms, 
mechanical  construction,  notation  of  scales,  multiplication,  di- 
vision, proportion,  powers  and  roots ;  inverted  slide,  combined 
settings,  scale  of  sines,  scale  of  tangents  and  scale  of  logarithms. 
Each  head  has  several  sub-heads  and  the  matter  is  most 
instructive  and  valu.able  to  those  who  are  interested  in  shorter 
methods  of  calculation.  The  second  part  contains  practically 
the  same  matter  only  it  is  in  relation  with  the  multiplex  slide 
rule.  This  is  a  calculating  instrument  of  many  uses,  offering  a 
convenient  means  of  more  rapid  working,  and  securing  greater 
accuracy  at  the  same  time.  It  not  only  solves  all  of  the 
arithmetical,  trigonometrical  and  logarithmic  examples  which 
are  possible  with  the  Mannheim  rule,  but  possesses  the  follow- 
ing advantages:  Multiplication  of  three  numbers  in  one  set- 
ting, division  of  one  number  by  two  numbers  in  one  setting, 
more  convenient  solution  of  inverse  proportion,  direct  solution 
in  a  single  setting  of  a  series  of  divisions  with  a  constant  divi- 
dend, direct  reading  of  cubes  and  cube  root,  direct  reading  of 
three-halves  and  two-thirds  powers  and  last,  the  direct  solution 
in  a  single  setting  of  many  combined  operations  -which  require 
the  slide  rule  to  be  shifted  with  the  first  mentioned  rule. 
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NEW  CATALOGS, 

A  CIRCULAR  and  price  list  briefly  describing  and  iltustrat- 
ing  the  Bonar  balance  valve  has  been  sent  us  by  Jas.  Bonar  & 
C  .,  Frick  building,  Pittsburg,  Pa. 

"COMPRESSED  AIR  DISPLACEMENT  PUMPS"  is  the 
title  of  a  handsome  booklet  being  distributed  by  the  Ingersoll- 
Rand  Co.,  il  Broadway,  New  York. 

IN  THEIR  ADVERTISEMENT  the  Lunkenheimer  Co.. 
Cincinnati,  0.,  call  attention  to  their  new  catalog.  All  who 
desire  a  copy  should  fill  out  the  blank  in  the  advertisement 
and  mail  as  requested. 

"CONTROL  APPARATUS  AND  TROLLEYS  for  Single- 
Phase  Railway  Systems,"  manufactured  by  the  Westin^house 
Electric  &  Mfg.  Co.,  Pittsburg,  Pa.,  are  described  in  circular 
No.  1 127,  issued  in  November. 

THE  DECEMBER  ISSUE  of  the  Publicity  MagamHe.  which 
is  published  by  the  Under-Feed  Stoker  Co.,  Marquette  build- 
ing, Chicago,  has  been  received.  The  publishers  will  be  glad 
to  send  a  sample  copy  to  any  one  requesting  it. 

WE  HAVE  RECEIVED  a  catalog  from  the  C.  Lee  Cook 
Mfg.  Co.,  Louisville,  Ky.,  devoted  to  their  metallic  packing. 
As  this  packing  was  used  in  the  New  York  subway  engines, 
many  of  our  readers  will  doubtless  be  interested  in  it. 

A  BOOKLET  of  2";  pages  describing  the  construction  of 
Hancock  valves,  illustraiinp;  the  various  parts  and  different 
types  and  setting  forth  their  advantages  has  been  sent  us  by 
the  Hancock  Inspirator  Co.,  85  Liberty  street.  New  York. 

A  VERY  INTERESTING  and  instructive  booklet  telling 
about  the  use  of  fire-brick  for  boiler  settings,  stokers,  etc.,  has 
been  issued  bv  the  Harbison-Walker  Refractories  Co.,  Farm- 
ers' Bank  building,  Pittsburg,  Pa.  Mention  this  publication 
when  writing. 

A  CATALOG  issued  by  the  International  Boiler  Works  Co., 
East  Stroudsburg,  Pa.,  has  been  received.  The  catalog  is  a 
handsome  one  and  illustrates  to  advantage  the  different  types 
of  boilers  they  build.  The  company  also  do  a  general  plate 
metal  business. 

THE  NEW  CATALOG  of  the  Austin  Separator  Co.,  90 
Woodbridge  street,  Detroit,  Mich.,  contains  much  matter  of 
interest  and  value  to  engineers.  As  this  company  manufacture 
all  kinds  of  separators  it  is  useful  on  that  account.  Ask  for 
catalog  No.  15. 

THE  FISHKILL  Corliss  engine  is  fully  described  and  il- 
lustrated in  the  catalog  recently  received.  The  catalog  con- 
tains 40  pages,  6  of  which  are  devoted  to  a  list  of  users,  which 
is  quite  extensive.  The  engine  is  built  by  the  Fishkill  Land- 
ing Machine  Co.,  Fishkill-on-the-Hudson,  N.  Y. 

WE  HAVE  RECEIVED  a  booklet  describing  the  Carb-Ox 
system.  This  system  refers  to  smokeless  firing  and  consists 
of  a  special  furnace.  As  the  patents  are  pending  no  detail 
drawings  arc  given.  For  further  information  address  the 
Carb-0.x  System,  601  Hartford  building,  Chicago. 

THE  LATEST  CATALOG  of  the  Direct  Separator  Co.. 
Syracuse,  N.  Y.,  describes  their  specialties.  They  manufacture 
steam  separators,  oil  separators,  ammonia  separators,  exhaust 
heads  and  steam  traps.  Their  exhaust  heads  arc  patented  by 
Prof.  John  E.  Sweet  and  the  traps  by  Wm.  T.  Powers. 

A  HANDSOMELY  printed  and  illustrated  folder  has  been 
sent  us  by  the  Bates  Machine  Co,  Joliet,  111.  It  describes  the 
Bates  vertical  high  speed  engine  for  either  belted  or  direct 
connection  to  generators.  This  engine  is  built  in  sizes  rang- 
ing from  2$  to  100  horsepower.     Correspondence  is  solicited. 

THE  NATIONAL  SUPPLY  CO.,  315  Dearborn  street,  Chi- 
cago, 111.,  manufacturers  of  the  Billow  system  fuel  oil  appli- 
ances have  sent  us  a  Lopy  of  catalog  C  which  they  have  is- 
sued. As  oil  is  coming  more  and  more  into  use  as  a  fuel  and 
has  shown  very  satisfactory  results,  engineers  should  be  inter- 
ested in  this  subject. 

THE  GEO.  W.  LORD  CO..  2238-s  N.  Ninth  street,  Phila- 
delphia. Pa.,  offer  a  New  Year's  present  to  every  engineer  who 
fills  out  the  blank  in  their  advertisement  and  mails  it  to  them, 
together  with  a  piece  of  scale  taken  from  his  boiler.  They  do 
not  say  what  the  present  is,  but  assure  engineers  that  it  is 
worth  having. 

"CENTRIFUGAL  PUMPS"  is  the  title  of  a  50-page  caulog 
sent  us  by  the  G.  W.  Price  Pump  Co.,  523  Market  street,  San 
Francisco.  Cal.  Besides  centrifugal  pumps  this  company  also 
make  power  and  deep  well  pumps,  gas  and  oil  engines  and 
crude  oil  gas  generators,  etc.  They  will  be  glad  to  give  infor- 
mation on  any  of  these  subjects. 

A  HANDSOME  SOUVENIR  book  known  as  Kings  Views 
of  New  York  is  being  sent  out  by  the  Strong  Machinery  & 
Supply  Co.,  48  Franklin  street.  New  York.  It  is  printed  on 
heavy  coated  paper  and  contains  hundreds  of  illustrations  of 


the  Metropolis  with  appropriate  descriptive  matter.     The  sup- 
ply is  limited.    First  come,  first  served. 

THE  DIFFERENT  TYPES  of  gas  engines  and  their  con- 
struction as  well  as  complete  information  regarding  them,  ar« 
shown  in  printed  matter  received  from  the  Bruce- Mcriam-.\b- 
bott  Co.,  Cleveland,  O.  These  engines  present  a  handsome  ap- 
pearance and  are  said  to  be  ideal  prime  movers  for  small  elec- 
tric lighting  and  manufacturing  plants. 

THE  DECEMBER  issue  of  Graphite,  which  is  published 
monthly  by  the  Jos.  Dixon  Crucible  Co.,  Jersey  City,  N.  J-, 
contains  the  second  chapter  of  "Steam  and  Return  Pipes  for 
Heating  Systems"  by  W.  H.  Wakeman.  Besides  this  there  ut 
a  number  of  other  articles  of  interest  to  engineers,  most 
them  relating  to  lubrication,  paint,  etc.  Graphite  is  sent 
to  engineers. 

THE  PENBERTHY  INJECTOR  CO,  Detroit.   Mich., 
be  glad  to  place  their  new  catalog,  which  describes  all 
specialties,  in  the  hands  of  every  engineer.     They   have 
a  special  effort  to  make  this  attractive  and  interesting, 
engineers  make  catalog  cases  so  as  to  file   their   catalogs  for 
ready  reference.     This  is  a  good  idea.     Catalogs   contain 
of  valuable  information. 

GREENE,  TWEED  &  CO.,  17  Murray  street.  New  York. 
distributing  a  calendar   for    1Q06     which  will  doubtless 
sired  by  every  engineer.     Its  design  consists  of  several  s! 
of   Palmetto   packing   arranged   in   an   artistic   manner.     They 
will  be  glad  to  furnish  one  of  these  calendars  to  any  engineer 
desiring  one.     All  you  need  do  is  to  write  them  a   postal 
questing  the  calendar.     It  will  be  forwarded  immediately. 

A  NEW  EDITION  roller  map.  60  by  40  inches  in 
showing  the  United  States  from  the  Great  Lakes  to  the  Pai 
Coast.  .Ml  railroads  are  shown  in  different  colors  and  rhari? 
aeters.  All  geographical  points  west  of  the  Missouri  Riitt 
and  practically  all  east  thereof  are  included  The  most  com- 
plete reference  map  of  the  West  ever  published.  It  ought  to 
have  a  prominent  place  in  every  office  and  business  house. 
Copies  sent  free  for  25  cents  fstamps  will  do)  to  pay  trans- 
portation, etc.  Address,  P.  S.  Eustis,  Passenger  Traffic  Man- 
ager, 209  .^dams  street,  Chicago,  111. 

WE   HAVE   JUST   RECEIVED   from   the    Lagonda   Mfe 
pj.,  of  Springfield,  O..  their  new  36-page  catalog,   which  fnljr 
illustrates  the  different  types  of  tube  cleaners  which  they  man- 
ufacture, and  shows  cuts  of  the  different  machines  at  work  ia 
different  types  of  boilers.     It  shows  not  only  their  turbine  mi- 
chines,  but  two  types  of  power  cleaners,  also    their  reseatiai 
machine,  flnmper  regulators  and  tube  cutters.     \Vc  notice,  tno. 
a  new  type  of  turbine  cleaner  which  they  have  recently  brouglit  1 
out     It  is  style  No.   14.     The  Lagonda  people   have  had  loaf  I 
experience  in  the  manufacture  of  tube  cleaners   and  their  fi-  1 
miliarity  with  the  subject  makes  it  possible  for  them  to  i 
machines  which  they  claim  are  unequaled   for   removirv 
from  boilers.     They  solicit  correspondence   with   any  one  a- 
tercsted  in  this  line. 
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TRADE   NOTES. 


A  GOLD  MED.AL  was  awarded  the  Myer's  power  (mn» 
at  the  Lewis  &  Clarke  Exposition.  This  pump  is  manufactom 
by  F.  E.  Mvers  &  Bro.,  Ashland,  O. 

THE  TRILL  INDICATOR  CO  .  Corry,  Pa..  maniifacttiiwJ 
of  Triumph  indicators  and  Faultless  reducing  wheels,  etc,  han 
recently  moved  into  their  new  quarters  on  East  South  street 

THE  ROBB-MUMFORD  BOILER  CO.  announce  their  re- 
moval from  Cambridge,  Mass.,  to  their  new  plant  at  SooU 
Framingham.  Mass.  All  correspondence  should  be  dirtcttl 
to  the  new  address. 

THE  WALTER  L.  FLOWER  FILTER  CO..  formerly  lo- 
cated at  loii  Chemical  building,  St  Louis,  Mo.,  have  TiKi»rf 
into  the  Cupples  block  at  312-314  South  Eighth  street,  saat 
city.  They  thank  their  friends  and  patrons  for  the  busineS 
that  made  this  change  necessary. 

THE  PENNSYLVANIA  RAILROAD  is  equipping  r; 
its  new  shops  with  heating  and  ventilating  apparatus  fu 
by  B.  F.  Sturtevant  Co.,  Boston,  Mass.    Among  these  hv    :    > 
are   the  p.ittern   shop  and   soft   iron   foundry,    South    .Al"  •  -i 
Pa.,  and  the  steel  car  p.iint  shop  at   Enola,  P.i. 

THE  RUSSELL  ENGINE  CO.,  Massillon.  O..  have  mgip<l 
Mr.  W.  N.  Clifford  as  sale.^man  with  office  in  the  Oh'ver  boiW- 
ing.  Boston.  Mr.  Clifford  was  formerly  with  the  Shepfeefi 
Engineering  Co.  They  have  also  opened  an  office  in  the  Ito- 
nadnock  block,  Chicago,  with  H.  S.  Walker  as  roaiacer. 

THE  WESTERN  TUBE  CO..  Kewanee,  III.,  desire  to  trvf 
the  Kewanee  union,  which  has  a  number  of  advantage<i 
attention  of  engineers.    In  order  to  do  this  they  will  se 
of  charge  a  sample  union  and  their  catalog  to  every  engin^x-- 
writing  them,  giving  his  name,  address,  occupation  and  dubi 
of  employer,   and   mentioning  the   Engineers'    Review. 
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I  MECHANICAL  RUBBER  CO.,  72  Lisbon  street, 
ind,  O.,  now  have  a  complete  line  of  packings  and  have 
d  "Marco"  for  their  trade  mark.  Any  engineer  who  can 
why  "Marco"  was  taken  as  the  trade  mark  and  sends  his 
to  the  Mechanical  Rubber  Co.  at  the  above  address  will 
t.  free  of  charge,  a  briar  pipe.  Their  new  catalog  will 
soon  and  every  engineer  should  have  a  copy. 
i  WESTINGHOUSE  ELECTRIC  &  MFG.  CO.  have 
y  renewed  an  annual  contract  covering  the  requirements 
Moline  Elevator  Co.,  Moline,  III.,  so  far  as  their  motor 
are  concerned.  The  renewing  of  this  contract  is  due  to 
jhly  satisfactory  performance  of  Westinghouse  elevator 
I  under  the  most  trying  conditions,  their  design  and  con- 
on  rendering  them  peculiarly  adapted  to  the  requirements 
severest  elevator  work. 

i.  FOSTER  ENGINEERING  CO.  of  Newark,  N.  J.,  re- 
cent sales  of  pressure  regulators  and  other  valve  special- 
i  follows :  For  Vienna,  Austria,  160  pressure  regulators, 
irted  sizes  up  to  4-inch ;  for  Albany,  N.  Y.,  sixty  pressure 
:ors,  assorted  sizes;  for  National  Tube  Works,  two  14- 
ressure  regulators ;  for  United  Electric  Light  &  Power 
.  Louis,  Mo.,  fifty-four  s-inch  and  6-inch  automatic  non- 
valves;  for  American  Steel  Co.,  sixteen  6-inch  combina- 
nergency  stop  valves ;  for  Olympia  Cotton  Mills,  Colum- 
C,  twelve  8-inch  pressure  regulators. 
;ERT  VOGT,  M.  E.,  with  J.  M.  Voith,  Heidenheim, 
ny,  made  a  test  of  Albany  grease  while  in  this  country 
y  at  Niagara  Falls,  N.  Y.,  and  in  a  letter  to  Messrs. 
Cook's  Sons,  313  West  street.  New  York,  the  only  mak- 
ys:  "I  used  your  Albany  grease  on  the  turbines  of  the 
3  Power  Co.,  Niagara  Falls,  Ontario,  and  not  only  on 
uings,  but  also  for  greasing  the  bearings  of  the  regulat- 
es. These  bearings  are  under  hydraulic  pressure  and  it 
rcry  great  importance  that  the  right  kind  of  grease  is 
I  can  assure  you  that  your  Albany  grease  has  given  very 
rtory  results." 

)NG  THE  MORE  IMPORTANT  sales  of  the  White 
1  filters  by  the  Pittsburgh  Gage  &  Supply  Co.,  Pittsburgh, 
iring  October  were :  Nineteen,  through  Philadelphia  and 
fork  houses  of  the  Vandyck-Churchill  Co. ;  6,  through 
egg  Engineering  Supply  Co.,  Cincinnati ;  4,  through  the 
;y  Supply  Co.,  New  Orleans;  one  of  the  complete  White 
iling  systems  sold  during  the  same  month  was  a  third 
ught  by  the  People's  Power  Co.,  Moline,  111.    Frequency 


of  duplicate  orders  is  always  a  fair  measure  of  the  popularity 
and  value  of  any  commercial  device,  and  by  this  token  there 
can  be  no  doubt  of  the  merit  of  the  White  Star  filter  and  oiling 
system. 

THE  WILLIAMS  GAUGE  CO.  have  reported  the  sale,  with- 
in the  last  six  months,  of  520,000  horsepower  safety  feedwater 
regulators.  Among  the  purchasers  are  the  Philadelphia  Rapid 
Transit  Co.,  lUinois  Central  Railroad,  New  York  Central  and 
Hudson  River  Railroad,  Delaware  &  Hudson  Co.,  the  Erie 
Railroad,  Proctor  &  Gamble,  Carnegie  Steel  Co.,  American  Steel 
&  Wire  Co.,  etc.  The  demand  for  this  regulator  is  increasing 
wonderfully.  The  claims  made  for  it  by  the  above  company, 
substantiated  by  the  experience  of  its  users  are,  that  it  will  pro- 
duce a  fuel  economy  of  from  4  to  12  per  cent,  a  guaranteed  as- 
surance of  dry  steam  constantly,  and  increased  boiler  efficiency. 
It  is  used  on  about  3,500,000  horsepower  in  the  largest  plants  in 
the  country,  and  has  been  on  the  market  for  upwards  of  seven 
years.  This  company  also  manufacture  a  steam  operated  trap, 
which  they  claim  is  the  only  trap  with  a  valve  which  gives  a 
full  pipe  opening  instantly. 

FANS,  BLOWERS  AND  EXHAUSTERS  for  heating  and 
ventilating,  mechanical  draft  and  other  purposes  are  described 


A,s>e    you    having   difficulty  in  Keeping 
Xour   boilers   clean   and    free   of  acale? 

International 
Boiler  Compound 

is  the  thing  you've   been  looking  for.    Write  for  our 
speciai  proposition  to  engineers. 

International  Boiler  Compound  Co. 

47   Market  Street.  CHICAGO.  ILL. 
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A^e    Have    Adopted    This    Trade    Mark    For    All    Our 
backings.  Can    YOU    Guess   WHY? 

We  will  give  500  Briai^  Pipes  to  the  500  Running  Engineers 
who  first  send  corrc|if  answers  with  their  firm  name,  position, 
own  name  and  adcWess.    Guess  NOW! 


ly  the  way  — ^ 
ou    guess. 
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r    New    Packing   Catalogue    will    help 
Write   for  it !   Write    NOW  ! 

The  Mechanical  Rubber  Co. 
72  Lisbon  Street 

Cleveland,  Ohio 
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A  New 
Austin   Catalogue 


Number   15   INow  Ready 

WE  hope  every  steam  user  and  engineer  will  get  placed 
on  our  list  to  receive  a  copy.     Certainly  it  is  worth 
writing  for  and  twice  worth  reading. 
Tlie  entire  Austin  line  of 

Steam  and  Oil  Separators 

Standard   and    Receiver    Patterns 

Separators  for  Vacuum  Service 

Compressed  Air,  Gas,  Etc. 

are  illustrated  and  fully  described,  with  particular  reference 
to  special  conditions  in  different  plants. 

We  have  written  this  Catalogue  for  the  practical,  every- 
day engineer,  with  as  few  technicalities  as  possible  in  its 
pages. 

In  plain  words,  it  tells  how  and  why  separators  should 
be  used; 

Their  proper  selection; 

The  fitness  of  our  various  patterns  for  different  conditions 
of  service; 

A  liltle  concerning  the  theory  of  separation;  and  much 
more  about  the  practical  construction  of  Austin  Separators 
to  secure  perfect  elimination  of  moisture  from  live  steam,  and 
the  extraction  of  oil  and  impurities  from  exhaust 

If  you  would  like  a  copy,  write  us  today. 

Austin  Separator  Co* 

90  Woodbridde  Street 

Detroit.  Mich. 

L.  S.  A. 


Hints  to 
Young  Engin* 
Under  Eiehl 


A  point  about   the  Wright   Improved   Safety 
Column  that  we  particularly  recommend  b  the  FLi 
That  b  the  busiest  part  of  an  alarm  column  ao^ 
the  most  wear.  H 

Problem :  How  to  mcike_ 

long-lived. 

Our  floats  are  made  of  copper,  seamless  i 
because  a  round  float  b  much  stronger  tl\an 
one— the  steam  pressure  wpon  it  being  equalize 

A  strong  float,  fewer  working  parts,  and  thq 
simplest  possible  construction,  are  the  basb 
that 

Wright  Improved 
Water  Columns  give 

longer  service  and  need 
less  attention  for  repairs 
than  any  other. 

Our  CATALOGUE  gives  full  de- 
tails, explains  the  advantages  of  fuel-saving, 
dry  steam,  prevention  of  leaky  tubes,  etc., 
secured  by  the  use  of  these  columns,  to- 
gether with  the  protection  they  afford  to 
life  and  property.     Write  for  it. 

Wright  Manufacturing 

82  >Voodbridg«  St.. 
Detroit,  MicH..  U.  iS.  A.. 
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THis 


Knife 
FREE 


CUT  OUT— A  SAMPLE  OF  SCALE  FROM  YOUR  BOILER,  THEN 
CUT  OUT-THE  COUPON  AND  MAIL  IT  TO  US  WITH  THE  SCALE. 

Then  we  will  send  you — free  of  charge — a  high  grade  pocket  knife — two 
blades — actual  size  of    illustration;    also    some  information  regarding 

Lord's   Boiler    Compounds 

and  how  they  remove  scale*  The  superiority  of  our  products  is  proven 
by  the  growth  of  our  business.  We  now  operate  the  largest  plant  in  the 
world  devoted  to  the  analysis  of  scale  and  the  preparation  of  water 
purifying  chemicals. 


/ 


CUT  OUT — the  extra  work  caused  by  scale. 

CUT  OUT — burning  too  much  coaL 

CUT  OUT — experimenting  with  ready-made  boiler  compounds 

CUT  OUT — and  mail  this  coupon  today. 


>**Lord  Co. 

,/2  3  3  8-5  0 

y'N.  9th  Street. 

y   PhOadelplua,  Pa. 

«*   Geatlcnwn:  I  am  ftendinff  yoa 

/*  a  MiDpte  of  Kale  (rom  our  boila. 
You  ve  to  anaiyze  it,  aod  tend  rr«', 
«•  Iree  ci  cha<^*».  a  certificate  o(  anal- 
•*  jnaaadtha   knife. 

«•  Sumder  ot  boilers  in  use.^—^  _     

*•  Capacity  of  each  boiler 


•*  FreQuencyot  cleaning  boiler i_ 


•*  frequency  of  opening  tfu  blow-off  during 

^ workimz  hourt Hiveror  other 

,♦*  sourct  of  water  supply  ^ 

V  Boilers  are  tufd  about  _^ .  hours  out  of  14 


y  BoiUr  compound  novf  usej^ 
>*  Aa»u  


^•*  Street  emd  Ammber  , 
»••  City 


.  State- 


-♦    firm's  A'an 
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VACUUM 
OILS 


Arc  known  and  used  In  every  comer  of  the  world  where 
machinery  runs.  They  are  the  standards  of  value  through- 
out the  whole  world;  they  lubricate  every  kind  of  ma- 
chinery; not  the  same  oil  for  all  machines,  but  the  right  oil 
for  each  class. 

They  are  made  to  fit  every  condition  and  are  used 
everywhere  because  they  are  the  best. 

Once  used  VACUUM  OILS  are  always  used. 

These  oils  arc  made  at  Rochester  and  Olcan,  N.  Y., 
and  are  distributed  throughout  the  world  from  local 
branches. 

Abroad  they  are  distributed  from  one  hundred  and 
twelve  foreign  warehouses  and  at  home  they  are  sold 
in  every  city. 

VACUUM  OILS 
reduce  friction  to  the  limit,  thus  saving  power.    They  arc 
always  uniform;  can  always  be  depended  upon.    They  do 
their  work  better  than  other  oils  and  cost  less  when  the 
amount  of  work  done  is  considered* 

VACUUM  OIL  COMPANY 

ROCHESTER,  N.  Y. 


February,  1906 


ENGINEERS'  REVIEW 


5> 


Th«r«  is  only 


:= 


ALBANY  GREASE 


AND  WE  ARE  THE  ONLY  MAKERS. 


Lubrioatea  Cvorything 

Can  be  u<*d  in  e-w?ry  slyle  of  ereBsc  cup  mude. 
cauuol  be  done  wilb  any  other  lubricAiu. 
Cost  of  using  Oils 


Adapted   to  All  Kinds  of  Machlnory, 

hich 


Cost  of  using  ALBANY  GREASE 


lis    Trado    Mark 
ovary    packaga 


Ov»r  iSt>oeial  Olf«r. 

A  sample  can  of  Alltnny  Grciisc  and  nn 
Albany  Crea.sc  Cup.  free  of  charge,  for 
tcjtinir.  The  only  information  necessary 
to  srnd,  is  pii»c  connection  in  bearine, 
d*f*th  of  oil  h"te  from  ton  of  can  to^nur. 


r^T.  and  give  particular  part  of  machin- 
ery on  which  the  same  is  to  be  tested. 


We  solicit  your  in- 
quiries.  \\>  euar- 
an  tee  satUf action. 
Good  Boods  are 
cheapest  in  the 
long  run.  Write  us 
or  call  and  see  us 
the  next  lime  you 
arc  in  New   York. 


ADAM  COOK'S  SONS, 

3 1 3  West  Street,  NEW  YORK  CITY.  U.  S.  A. 


GRAPHITE 


LUBRICATION 

Sound  in  Itt  theory 
Wonderful  in  itt  practical  r«sultM 

DIXON'S  ■^'¥?^">«'  GRAPHITE 

is  a  boon  to  cneincert. 
Valuable  booklet  No.  164'C  and  test  samplea  free. 

Joaeph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 


WHAT  A  POST  CARD  WILL  DO, 

Our  catalog  of  SolentKlc  ■nd  Technical  Booka  includes  the  best 
titles  in  all  departments.  It  ha:i  6.1  paues  and  we  want  to  send  one  to 
ynu  absolntcly  free.  In  addition  to  this  our  stock  is  the  larEcst  in  the 
west  and  our  facilities  for  ^upplyine  all  books  in  this  line  unsurpassed. 
Send  U.S  your  name  today  on  a  post  card  and  we'll  send  you  one  ol  these 
handy  lists  while  they  last.  Tell  us  what  you  may  be  particularly  inter- 
Cbted  in. 

»  T*«  BVHROWS  BUOTHSRJ  COMPJtKr, 

Drpt.  B.  Clramtand..  Ohio. 


\%^ 


Trude  Mark 


Send  for 
Nurent's  Valuable  Treatiw  on 

How  to  Oil  an  Engine 

and    larBTC  Catalog  of  new  anit  ut^ta- 
date  Oi/iM£  Devices  for  Hot  Members. 

W.  W.  Nujtefit  &  Co. 

Olllce,  24  W.  Randolph  St.. 
ChlcaEo.  U.  S.  A. 


THE  MAN  WHO  BUYS  PUBLICITY 

and  (Iocs  not  look  for  direct  resulls  is  in  a  quandary  when  he  tries  to  select  his  list  of  advertising  mediums.  He  6nd9  th.it 
some  of  the  largest  and  mr>st  prosperous  looking  publications  will  not  give  proof  of  circulation,  which  is  the  only  thing  he 
has  to  go  by.  If  they  have  the  circulation  why  don't  they  give  the  proof?  W  H  Y  7  See  proof  of  circulation  of 
Engineers'  Review  given  below. 


m 

i 


& 


of  PublkiHon. 

Or  News  Agtnl, 

Weight  of  S*mple  Copies  (Bmbpi,  uuptM  •»  kimy,  subixi  is  pa*ia«*), 

Weight  of  Cofxea  to  Subscribers.  Subject  to  Postage. 

Total,  vieighl  of  Copies  subfect  to  posltge  tl  One  Cent  m  pound  or  fraction  thereof. 

Weight  of  Coplts  to  subscribers  in  county  of  publication.  Free  of  Postage, 

(Nu  cfitn  «b.[.>i.r,  .kcrpl  OD«  cup>  bi  mrb  .rtojil  •utinritwt  trtiJin,;  III  the  uni&tj  MD,rt  (be  |>uMi- 
ctUoQ  I,  pHDU-iI  It)  »bvlv  ur  Is  t^ii,  auJ  publiibw],  fkk>  L«  mbi  (rw  ul  (w«U4e  ) 

Received  full  prepayment  of  postage. 


'  /yf^. 


I 


THtS  RECEIPT  MUST  BE  ISSUED 
FOfl  CVERV  MAILINO,  WKETHEH 
TMf  H*TTEB  BE  SUBJECT  TO 
POBTAOE   OR   FREE. 


P.M., 


L 


Total  niunbcr  of  pounds  for  Tan.  issue „ „ „ ,..,.....  11,938  ponnds 

One  copy  of  Jan.  issue  wrapped  weighs 9.55  ounces,  making  a  total  number,  mailed  at  the  pound  rate,  of  20,000    copies 

Copies  mailed  in  Cleveland  under  Btmmpa  175,  and  325  delivered  to  our  office  moke  an  addition  of 500    copies 

The  total  edition  for  Jan.  being _ _ _ 20,500    copies 


\ 
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Suppose  You  Were  Called  for  an  Examination 

For  ■  Liccnit,  today,  where  would  you  itand?    Would  you  paji  or  not,  in  your 
own  mind?  A  Good  Prime  Move  on  your  part  is  to  get  buty  with  a  copy  of 

Spangenberg's  Steam  and  Electrical  Engineering 

Which  contains  nearly  700  pages  of  the  knowledge  you  will  have  to  have 
to  pats  a  successful  examination.     ^3. SO     Money  back  if  not  satisfied 

^^^^^^=^^^    C0T  OUT  AND  MAIL,  TODAT  . 


OEO.  A.  ZELLER  BOOK  CO.,  90  S.  4th  Street.  ST.  LOUIS,  MO 

I  accept  your  off c-r  to  acihI  mt*.  express  prepaid,  one  of  Spangmnb9rg'» 
St^am  and  £t9ctrleal  £nglnw«ring.  Price  Sj. 50,  and  enchise  $j.ik)  an  tirst 
pa>itu-nt.  The  (»aLincr.  $1.50.  I  auree  to  remit  in  so-ccnt  monthly  ituitallments. 
tiiuncy  or  exprc!>6  order,  or  stamps. 

Name 

Street  or  Uox  No._ . _ 

City  .ind  .Stale 


and  Answi 
Illustrations 
drawn  (or  tha 


NGINEERING    COURSE 

'I'his  librnry  of  well  written  book**  for  ^r^gitictTS  atjr 
a^^i^Lauts,  is  oow  acrccpied  an  stuiulHrd,  and  ia  tht 
most  thorough  books  publishfd  as  up  lodatc  scrlf-hclp 
17  Vols*  for  busy  mcu.  Convenient  iu  fiizc.  fullv  illusiratrd,  hand- 
sumely  bound,  and  they  are  supplied  lu  responsible  par 
lies,  on  oue-dollar  pnymrots. 

The  subjects  treated  embmce  mathematics  of  engin- 
eering with  exJtmples,  mensuration,  ulgcbra.  firing  of 
boilers,  boiler  repairs,  pump  management  ^temn  heat- 
ing, plumbing,  steam  engine  running  oiid  const  ruciionK 
valve  setting,  taking  indication  cards,  engineer's  exam- 
inations (with  quesiionsand  answers)  dvnamoand  motor 

mattagetneot,    instructions    for  operating  an  electrical  plant,    and   self-bclp 

mechanical  drawing. 


to  dealers. 


Oevelaad  Flue-Cleaner  MaDufacturini^  Ca 

Forcing  a  spiral  jet  of  steam  entire  tctieih  o(  tul'e. 

Sizes  to  fit  any  lK>iler, 

,to  ih-in.  tubes.  A.  &  X 

The  old  Tcliftblc  and 

nomical  cleaner  in  thai 

It   has   no    equal.      S; 

guarantred.      Liberal 

Send  for  Circular  and  Price  List  oi  Cleaner  and  !Io*« 

Mt0om  '3,  74  Frankfnrt  Street,  Ci.BUML^Nt>» 


I 
I 


THCO, 

AUOEL  A  CO. 

,  63  Fifth  avcnue, 

NEW 

YORK 

Pteaie    mat  I    mt 
Emgintm"  Library. 

Co 

npUU 

Catalog   and 

Urmi 

0/ 

Iht 

Nart'Jkini' 

Aamg.... 
A  ddress. 

1 



If  you  are  in  need  of  machinery  or  supplies 
to  the  Buyer's  Directory  on  page  58. 


TO  CLEAN  boiler; 


WITH   A  DEMON 


OR 


WITH   A  TORPEDO 


Operated 


Water  ^ 


7i*r  Ott^t^M 


~    TMr^Thm^tOif 


#</Viiiwff  jii 


Maybe  you  arc  tn  the  habit  of  thinking  the  cleaning  of  your 
water  tube  boilers  i&  an  evrrlastini:  and  dciotabte  nuisance  So  it 
is  with  most  cleaners,  but  a  trial  o{  a  '*  Demon  "  would  &oon  show 
you  how  to  get  throueh  the  work  quickly,  easily,  and  without  cx- 
haustine  y)>ur  patience. 

The  *'  Demon  *'  is  a  "  get  down  to  the  iron  "  cleaner.  It  is  so 
adiu«led  and  constructed  that  it  must  remove  ALL  scale  as  it  goes 
along,  and  it  is  the  only  machine  in  the  world  that  will  do  this. 

The  '*  Demon  '*  positively  cannot  pass  over  scale,  and  the 
operator  cannot  force  it  through  the  tube  without  taking  the  scale 
of!  riifht  down  to  rock  bottom.  In  short,  it  is  a  real  pleasure  to  oper- 
ate  the  "  Demon." 

The  "  Demon  '*  is  able  to  do  this  perfect  and  wonderfully  rapid 
work  because  it  has  the  power.  By  actual  tckt.  it  develops  42  times 
the  power  of  a  turbine. 

If  you  believe  in  having  the  best  cleaner  in  every  way  that  was 
ever  invented,  then  let  us  send  you  a  **  Demon  *'  on  free  trial.  Our 
catalog  "E"  tells  more  about  it. 


Take  a  look  at  your  fire  tube  boilers  and  see  how  foolish  itu**i 
attempt  to  clean  the  water  side  of  the  tubes  by  Roinif  in^itlrthe 
boilers  with  a  hammer  and  chisel.  Fully  90^  of  the  beaiinsi 
face  is  beyond  human  reach. 

Hitch  up  a  *' Torpedo*'  and  watch  the  scale  tly.  YouiW 
outside  the  boiler  and  let  the    **  Torpedo  ".  do  the  hoc,  dirty  »orl 

It  requires  only  about  5  minutes  to  each  tube,  and  whenjNwr 
boiler  IS  clean,  you  need  not  bother  washing  it  out  every  week,  h 
saves  the  engineer's  time  and  patience.  It  saves  the  boiler  tul>ci 
and  increases  the  ^iteaming  capacity  of  the  boilers.  llaavctUic 
firm  hundreds  of  dollars  in  fuel,  every  year. 

All  other  fire  tube  cleaners  operate  on  the  hammer  principl*. 
The  "  Torpeoo  '*  vibrates  the  lube  in^itcad.  which  renders  11  hinn* 
less  but  makes  the  scale  fly  like  snow  Hakes  in  a  winter's  storm. 

Take  a    *'  Torpedo  "    on  free  trial,  and  see  for  yourscIL    II !« 
don't  like  it.  don't  keep  it.     You  are  the  judge.     Write  to>dax  3i*' 
size  of  tubes- 


THE  GENERAL  SPECIALTY  CO.,  73  Carroll  St.  Buffalo,  N.Y.,U.S.A. 
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E  WHITE  STAR  OIL  FILTER 

^pays  100  per  cent  quarterly 
dividends. 
It  thoroughly  purifies 
dirty  lubricating  oil,  render- 
ing every  dollar's  worth  fit 
for  use  over  and  over  again. 
It  is  a  necessity  in  every 
'er  plant,  a  paying  investment  from 
start.  Unlike  any  other  Filter  it 
be  quickly  taken  apart  and  cleaned. 

Vital  facts  pertaining  to  the  purifi- 
catioc  «<  dirty  lubricating  oil,  results 
attained  by  the  White  Star,  also  list  of 
prominent  users  are  shown  in  Booklet 
"J"  which  we  will  be  pleased  to  mail 
you. 

ttsburgh  Gage  &  Supply  Co. 

PITTSBURaH,  PA. 


OIL  FILTRATW/i  EXPERTS. 


LEY'S  Hot- Blast  Flue  Cleaner 

AGCNTS     VTANTEDe 


,  time  an<l  money  saving  necc5!Sity,  Guariintrcd  to  clean  fliiiea 
s  hf'ticr  than  the  boili-r.  No  cold  air  or  w^i  steam.  I.ea^t** 
I  ihc  Hues.  The  suction  and  blowing  principle  balance  (he 
It  makes  no  dirt  in  the  room.  Sold  on  approval.  Itliley'i 
r  back-arch  saves  s  per  cent  of  fuel.  VN'nte  for  cataloifues 
}lain  (Jci.iils. 

THE  RfSLEY  MOSER  CO.,    Princmton,   Ind. 


lining  Tube  Cleaner'^  Features. 


-Cleocu  scaled  tubes  inside  or  outside. 
-Propelled  by  water,  air  or  Meam. 
-Does  the  work  quick. 

-Save*  $2.CK)  every  10  hours  run  metered  water  bilL 
-Motof  Wheel  uulizes  a  compouncj  power. 
-Cooitruction  overcomes  cone  and  ball  breaicatge. 
-Has  re-sharpening,  non-breakable  cleaner  head. 
-Future  repairs,  very  small  item. 
-Price  saved  several  limes  a  year  in  coal  bills,  and  tt 
lengthens  the  ItEe  o\  the  tubes  many  years. 

pproval.  Attractive  pioposilion  to  Slate  Agenlt. 

\URER.  labadie:  (SL  CO. 

Jo*  Strvet,  AoutK  Band,  In<l> 


An  engineer  consults  his  own  and  his  employer's 
interests  and  demonstrates  his  value  in  the  engine 
room  by  using 


To  prevent  Action,  destruction  of  wearing  pjuls, 
loss  of  power  and  money  in  operation  of  a  plant,  the 
engineer  depends  on  lubricants. 

Their  quaLty  and  fitness  for  the  purpose  for 
which  they  are  used,  determines  the  efficiency  of 
engines  and  machinery. 

Foe  this  reason  many  com[>etent  engineers  use 
exclusively 

Harris  Oils. 

Embracing  lubricants  adapted  for  every  pinpose, 
they  axe  the  result  of  many  years'  careful  study  of  the 
requirements  of  different  types  of  engines  and  classes 
of  machinery. 

The  wear  to  which  each  is  subject,  the  working 
pressure  and  prevailing  temperature,  to  which  they 
are  expKxed,  are  studied  in  their  composition,  ensuring 
in  every  instance,  the  best  results. 

A  Harris  catalog,  gives  detailed  informaHon  con- 
cerning these  reliable  lubricants  and  can  be  obtained 
far  the  asicing. 

A.  W.  Harris  Oil  Company 

32 1   South  Water  Street 
PROVIDENCE,    R.    I. 


T*lum  &  Bowen.  36  Fremonl  Si.,  San 
Pacific  Coast  AgenU. 


54 


ENGINEERS'  REVIEW 


February,  15 


P 


THE  LIBERTY  STANDARD  CLEANER 

has  satisfactorily  solved  the  tube  cleaning  pcol^ 

lem    by    cutting    out    that    expensive    repair 

account,  saving  all  that  expensive  bench  work 

in  adjustment,  cutting  down  the  lime  requited 

to  clean  a  boiler,  all  o(  which  the  boiler  users 

appreciate.     The  demand    for    the  Liberty 

Standard  Cleaner  since  we   put  it  on 

LIBCR.TY  STANDARD  the  market  has  been  enormous  and  shows  that 

ib  design  and  construction  is  appreciated  by  those  who  have  had  experience  and  are  capable  of  judging. 

The  Liberty  Standard  is  built  for  ordinary  service. 

For  heavy  service,  the  Liberty  Heavy  Duty  is  recommended. 

In  a  competitive  test  made  a  short  time  ago  with  the  Heavy  Duty  Liberty  in  competition  with  a  power  nu- 

chine,  the  following  were  the  results  with  the  scale  ranging  in  thickness  from  >="  to   j'i".  both    machines    working  on  the 

tame  boiler  for  the  same  length  of  time. 

The  number  of  tubes  cleaned  by  the  so-called  power  machine,  eight 
The  number  of  tubes  cleaned  by  the  Liberty  Heavy  Duty,  twenty. 

Elither    one    of    these  machines    ought  to  interest    you  if  you  want  to  clean  your  boilers  for  less  money  than  it  it 
now  costing  you. 

LIBERTY  MANUFACTURING  COMPANY, 


4709  Susquehanna  Street. 


PITTSBURGH,  PA..  U.  S.  A. 


Weinland    T\ibe    Cleaners 

The  machines  that  "do  things"  to  boiler  scale  without  injuring  tubes.     We  make  all  kinds  Hand, 
Turbine  and  Power  Cleaners.     Sell  them,  rent  them,  or  clean  by  contract.     Any   way   you  please. 


More  Weinland 
Clenners  in 
Use  tKan 


All  otKer 

Turbine   tnaKes 

Combined 


\o.  14  Machine, 


The  Head  is  the  "business  end"  of  a  cleaner.     We  make  special  types  suited  to  special  conditions. 

Thit  machine  has  met  in  actual  combat  and  conquered  every  rival  old  and  new.     Try  it  yourself,  that's  the  best  arguinenL 

We  also  make  Tube  Cutters,  DamF>er  Regulators  and  Reseating  machines — all  money  savers. 

But  please  remember  WE  are  THE  Boiler  Cleaner  People.     Get  our  new  36  page  catalogue. 


I 


L 


THE  LAQONDA  MFQ.  CO.,  Springfield,  Ohio 

aOIX^ER  CLEANING  EXPCRTS-AT  IT  20  YEAHS 
NEWYOtLK.         PITTSBURG  PHILADELPHIA         TOLEDO  LONDON.  ENG. 
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BEST  IN  THB  WORLX* 


RUGQLES' 
"Perfection"  Flue  Cleaner 

LIGHT.  STRONQ.  SIMPLE. 

Built  on  practical  mechanical  Unes  of  the  best 
material  money  can  buy. 

The  cutters  are  always  in  close  contact  with  the  metal 
of  the  flue*.  Knives  are  sharp,  like  a  plane,  and  tendency 
is  to  work  deeper  all  the  lime. 

ENDS  MADE  OF  DROP  FORGED  STEEL, 

No  screws  and  no  rivets  in  its  construction,  and  yet  it 
is  the  strongest  cleaner  made. 

EASY  TO  USE. 
Does  th*  Work  Thoroughly. 

Sold  on  absolute  guarantee  to  do  the  work,  or 
money  refunded. 

Write  for  150-Page  Stock  List-Us  Jree. 

SCULLY  STEEL  &  IRON  CO. 

03-75  No.  Halsted  Street      Dept.  A.      ChlCAOO,  ILL. 


REX    PACKING 

THE  ONE  PACKING 

THAT  MEETS  EVERY  REOL'IREMENT 

OF  THE  ENGINE  ROOM 

Can  be  uicd  on  any  piston  rod,  pump  rod  or  valve  ipindle. 

No  Fitting.  No  VTaste. 

A  &broiu,  non-corrosive  combination  of  metals,  indeiiiutely  dur- 
able. Cannot  be  set  up  tight  enougb  to  score  or  grip  a  rod.  Its 
cellular  structure  ensures  reientioa  of  oil,  constant,  perfect  lubrica- 
tion and  reduction  ol  friction. 

5,  10  and  12  Pound  Cans. 

Sample  package  free  on  request 

No  charge  it  it  faiU  to  lullill  claims  made 

'Walter    L.    Flower   Filter   Co.. 

SI5  South  El^htH  St.  ST.  I^OUIS,  MO. 


Let  us  Send  You  the  Dean  Boiler  Tube 

Cleaner  on  Trial. 

Our  confidence  in  what  it  will  accomplish  for  you  is  not  only  based  upon  what  we  know  of  the  machine 
ourselves,  but  upon  the  endorsements  that  are  constantly  being  received  from  the  purchasers  of  the 

6000  THAT  ARE  NOW  IN   USE 

Remember  that  the  Dean  Cleaner  will  not  only  remove  scale  from  the  tubes  of  your  boilers  but  will 
expose  defects  in  the  tubes  and  thereby  avert  dis2uter;  it  will  bring  your  boilers  up  to  the  proper  standard  of 
efficiency.       Just  glance  at   it    at   work : 


For  Water  Tutie  Boilera. 


For  Tytialar  Relura  Boilen, 


Don't   accept    our   word    for   it ;      let    us    send    you    our    booklet    "  Boiler     Room     Economy "    that  gives 
the   endorsements   of  some    of    the    largest    power-users    in    the    cotmtry,    every  one    of    whom 

FIRST  ACCEPTED  OUR  FREE  TRIAL  OFFER 

Remember    that   it   will   cost    you    nothing    to   make   a   trial    of    its    merits  in    one    of   your    boilers.      You 
send   us   the   size   of   your   tubes   imd   the   Cleans   will    be   forwarded. 

THE  WM.  B.  PIERCE  CO., 


325  Washington  Street, 


BUFFALO,  N.  Y. 


iJUilVJlMdLI\0       IVI^TII 


Why  be  contented  with  a  Packing  that  has  one  or 
two  good  features  when  P.  P.  P.  can  be  credited 
with  TWELVE ! 
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\n  e«tri  ring  is  air 
II  rrgulrei  when  worn. 


If  the  packing  you  use  is  not  satisfactory — if  it  gives  you  trouble  ii 
one  way  or  another — and  soon   wears  out — try  P.   P.   P.      It  wi 
surely  prove  a  great  improvement.     We  know  it  will,  for  its  specie 
construction  allows  it  to  overcome  the  greatest  difficulties. 

WRITE  DEPARTMENT  "H"   FOR  OUR  BOOKLET  ON  P.  P.  P. 

QUAKER    CITY    RUBBER    COMPANY 

PHILADELPHIA,   PENNA. 
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SEND  FOR  OUR   NEW  1906  CATALOGUE 


TRADE 


MARK 


WATER 

HOT  or  COLD 

AIR 

OXIDE 

AMMONL\ 


FOR 


STEAM 

Moist  or  Dry 

Superheated 

Low  Pressure 

High  Pressure 


PACKINGS 


THE  CLEVELAND  RUBBER  WORKS 


OF  THE  MECHANICAL  RUBBER  CO. 
72  Lisbon  Street  Cleveland,  Ohio 
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\ir\' An\%,  they 
v/lur  well  and 
reduce  friction. 
Their  permanent 
r e N II I c n c y  e»- 
niircN  (I  1 1  If  h  t 
joint,  wiliiout 
Krlppin|{  or  ncor- 

l>  ir  ^   nul  ""'*  **"•  **  '"'  '^"'''  *•'•'■ 
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Craiulall    Packiii{i  Co. 

rolmyra,  IN.  Y. 
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ONCST  JOHN  HYDRAULIC  RAINBOW  CORE  PACKING 


•^ia'j^'«jflSSBJ6ite? 


You  do  not  know  what  a  high  grade  cold 
water  packing  is  until  you  have  used  the  "old 
reliable"  HONEST  JOHN. 

Made  spiral  or  ring  form. 

Be  careful — there  are  many  dis-honest  imita- 
tions. Don't  let  any  dealer  make  you  believe 
that  "all  coons  look  alike"  to  him. 


SUCCESS  SEMIMETALLIC  DIAGONAL  EXPANSION 
SPIRAL  PACKING  RAINBOW  CORE 


Those  engineers  who  fancy  a  combina- 
tion packing  will  find  the  Success  the  best 
of  them  all.  The  most  carefully  constructed 
and  highest  grade  combination  packing  on 
the  market. 

Write  tor  sample. 


Piicot.d  Octolxr  }l.  1899 


SUPERHEATED  STEAM  PLANTS 

WIZAR.D  RINGS.  GASKETS  AND  WICKING 


The  manufacturers  of  the  Celebrated  Rainbow  Packing  after  a  series  of  experiments  have 
succeeded  in  perfecting  a  packing  in  ring  form  for  stop  valves  which  will  most  successfully  stand 
superheated  or  high  pressure  steam. 

Write  for  sample  ot  the  Wizard  Ring,  The  only  gasket  for  superheated  and  high  pressure 
steam  is  the  Improved   Moulded  Wizard  Gasket.    Try  it  and  be  happy. 

Manufactured.  Patented  and  Copyrighted  Exclusively  by 

Peerless  Rubber  Manufacturing  Co. 

16  Warren  Street,  New  York 


Detroil.  Mich.,  24  Woodwarci  Avenue 

Chicago.  III.,  202-210  South  Walrr  Str«t 

Indianapohs,  Ind.,  16  South  Cspilol  Avrnue 

Louisville,  Ky.,  111-121  West  Main  Strrel 

New  Orleans,  La.,  Cor.  Common  &  Tchoupitoulas  Sticctf 

Omaha,  Neb.,   1 2 1 8  Famam  Sueel 

Richmond.  Vs.,  1323  East  Main  Sirerl 

Philadelphia  Pa..  220  South  Fifth  Street 

Dallai.  Texai,  177  Elm  Street 

Memphis,  Teon.,  228  Front  Street 


St.  Louit,  Mo.,  1213  Locust  Street 

Denver,  Colo.  1621-1639  17lh  Street 

San  Francisco.  Cal.,  17-23  Beale  Stieel  and  12-24  Main  Street 

Seattle,  Wash.,  Railroad  Way  &  Oicldcnial  Avenue 

Kanaas  City.  Mo.,  1221-1223  Union  Avenue 

Waco.  Texaj,  709-711  Austin  Avenue 

Pittibtirg.  Pa.,  634  Smithfeld  Street 

Atlanta,  Ca.,  7-9  South  Broad  Street 

Columbus,  Ohio,  Cor.  Lon?  &  Th  rrt  StreeU 

Cleveland,  Ohio,  61  Frankfort  Street 
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THE  ECLIPSE  SECTIONAL  RAINBOW  GASKET 


HCLH 

RVTENTED  ^^B 


The  original  and  only  genuine  Sectid 
Gasket— manufactured  from   the  Celebrated 
Rainbow  Packing  compound. 

Owing  to  the  fact  that  any  size  gasket 
may  be  made  instantly  without  waste,  the 
Eclipse  gasket  is  especially  valuable  to  the 
engineer.  It  is  far  more  economical  and 
less  troublesome  than  the  old  style  moalded 
rubber  gasket. 

Don't  worry  —  order  a  box  to-day. 

Vi  in.  and  %  in.  for  Pipe  Unions. 

Mj  in.  for  Hand  Hole  Plates. 

%  in.  and  ^4  in-   for   Man    Hole   Plate? 
Beware  of  cheap  tubings  and  worthless  imitations.      Be  sure  the  name  Eclipse  is  imbed< 
in  the  gasket  at  intervals  of  six  inches. 

If  you  have  never  tried  Eclipse  write  to  us. 

PEERLESS  SQUARE  BRAIDED  FLAX  PACKING 

After  you  have  become  dis- 
gusted with  so-called  flax  pack- 
ing (made  from  old  jute  rofie) 
let  us  introduce  to  you  a  flax 
packing  that  is  actually  made 
from  real,  genuine  flax. 

Yes,  the  price  is  higher  than 
"old  rope,"  but  when  using  the 
Peerless  Square  Braided  Flax 
Packing  the  results  are  so  satis- 
factory you  feel  like  whistling 
and  singing  all  day. 

Manufactured,  Palenled  and  Copyrighted  Exclusively 

Peerless  Rubber  Manufacturing  Go. 

16  Warren  Street,  New  York  ^^ 


Detroit,  Mich.,  24  Woodward  Avenue 

Oiicsgo,  111.,  202-210  South  Water  Street 

Indianapolis,  Ind.,  16  South  Capitol  Avenue 

Louisville.  Ky..  m-121  Wed  Mam  Street 

New  Orleans.  La..  Cor.  Common  &  Tchoupiloula«  Streets 

Omaha,  Neb  ,  I3I8  Famam  Street 

Richmond.  Va..  1323  East  Main  Street 

Philadelphia,  Pa  ,  220  South  Filth  Street 

Dallas.  Texas,  177  Elm  Street 

Memphis,  Tenn.,  228  Front  Street 


St.  L.ouis,  Mo.,  1213  Locust  Street 

Denver.  Colo..  1621-1639  17th  Street 

San  Francisco.  Cal..    17-23  Beale  Street  and  12-24  Mam  Stre^ 

Seattle.  Wash..  Railroad  Way  &  Occidental  Avenue 

Kansas  City,  Mo.,  1221-1223  Union  Avenue 

Waco.  Texas.  709-711  Austin  Avenue 

Pitlsburu.  Pa..  634  Smithfield  Street 

Atlanta,  Ga..  7-9  South  Broad  Sueet 

Columbus.  Ohio,  Cor.  Long  &  Third  Streets 

Cleveland,  Ohio,  61  Frankfort  Street 
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Lace   Leather 

Chicago  Rawhide  Mfg.  Co. 

Levels 

Stvreit    Co.,    L.    S. 

Lubricators 

American  Injector  Co. 
Detroit   Lubricator  Co. 
Greene.  Tweed  &  Co. 
Keystone   Lubricating  Co. 
Lunkenheimer  Co. 
Nugent  ft  Co.  W.  W. 
Ohio  Injector  Co. 
Penberthy  Injector  Co. 
Powell  &  Co.,  Wm. 
Sterling  Lubricator  Co. 
Williams  Valve  Co.,   U.  T. 

Lubricators,  Automobile 

I.unkenbeimcr   Co. 

Machinery,  Coal  and  Ash 
Handling 

Borden  &  Selleck  Co. 

Machinery,  Conveying 

Borden  &  Selleck  Co. 

Machinery,  Oil  Mill 

.Anderson  Co.,  V.   D. 
Machines,  Drilling 

McCrea   lit   Co.,    Jas. 

Machines,  Electric  Boring 

McCrea  &   Co.,  Jas. 

Mats  and  Matting 

Quaker    City    Rubber   Co. 

Micrometers 

.'Jtarrett  Co.,   L.   S. 

Mill  Equipment,  Wire 

Bates   Machine  Co. 

Motors 

American  Engine  Co. 

Nail  Machines,  Wire 

Bates   Machine   Co. 

Nail  Rumblers 

Bates   Machine  Co. 

Oil  and  Grease  Cups 

American   Injector   Co. 
Bushrell   &■   Co..  John   S. 
Oetroit  Lubricator  Co. 
France   Packing  Co. 
Keystone   Lubricating  Co. 
Lunkenheimer  Co. 
Nugent  ft  Co.,  W,  W. 
t^hio  Injector  Co. 
Penberthy    Injector   Co. 
Powell  ft  Co..  Wm. 
Williams  Valve  Co.,  D.  T. 

Oilers 

Lunkenheimer  Co. 
Nugent  ft  Co..  W.  W. 

Oiling   and    Lubricating   De- 
vices 

Lunkenheimer  ft  Co. 
Nugent  Si  Co.,  W.  W. 

Oiling  Systems 

Hurt    SUk    Co. 

Flower  Filter  Co..  Walter  L. 

Lunkenheimer   Co. 

Nugent  &  Co..  W.  W. 

Pittsburg  Gage  ft  Supply  Co. 

Oils 

Harris  Oil  Co..   A.   W. 
.'Standard  Oil  Co. 
Vacuum  Oil  Co. 

Packing.  Metallic 

Flower  Filler  Co..  Walter  L. 
France    Packing   Co. 

Packing,  Rawhide   Hydraulic 
Chicago   Rawhide  Mfg.  Co. 

Packing,   Sheet  and   Fibrous 

Chicago  Rawhide  Mfg.  Co. 
Crandall    Packing  Co. 
Flower  Filter  Co.,  Waller  L. 
France  Packing  Co. 
Gould  Packing  Co. 
Greene,  Tweed  ft  Co. 
Mechanical    Rubber   Co. 
Peerless  Rubber  Mfg.  Co. 
Ouaker  City   Rubber  Co. 
Robertson  S:  Sons.  Jas.  L. 

Packing  Tools 

Mnund  Tool   ft   ."^craper  Co. 

(Continued  on  page  64.) 


Have  you  ever  had  the  satisfaction  of  using 
the  best  of  its  kind  ? 

Eureka  Pachin^ 

The  first  engineer  that  ever  tried  Eureka 
Packing  found  it  better  than  the  best  soft 
packing  he  had  ever  tried.  That  was  nearly 
a  quarter  of  a  century  ago.  Today,  Eureka 
Packing  is  still  the  best  soft  packing  made, 
and  it  costs  just  about  half  the  price  of  the 
next  best  to  it. 

We  use  the  better  kind  of  flax,  the  best 
rubber  for  the  core,  and  we  make  it  just  as 
good  as  we  know  how. 

The  flexibility,  adjustability  and  resiliency 
of  Eureka  Packing  will  cause  it  to  closely 
pack  a  rod  without  creating  friction,  and 
keep  it  steam  tight  even  when  the  rod  is  flat, 
bent  or  fluted.  It  is  thoroughly  impregnated 
with  a  lubricant  of  high  fire  test;  it  is  endur- 
ingly  wear-resistant  and  an  active  friction 
reducent. 

•  Ask  your  dealer  for  Eureka  Packing,  and 
be  sure  you  gei  the  genuine,  with  the  red 
diamond  trade  mark. 

If  you  are  interested  in 

Hin0  Extractors 
Frnrnd  Watmr  Haatmrs 
Dampmr  Hegutators 
Ejchaust  HmadM 
Victor  Rrdacing  WHooIm 
Willis  Planlmmtort 
Robertaon'7hompMon  Indica* 
tors 

tt'e  would  like  to  tali  with  you 

Jas.  L.  Robertson  'Sl  Sons,  (Incorp.) 

402  Fulton  Street,  NEW  YORK. 
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Lace   Leather 

Chicago   Kawhide  Mfg.  Co. 

Levels 

Siiwrctl    Co..    L.    S. 

Lubricators 

American  Injector  Co. 
Detroit   Lubricator  Co. 
Greene.  Tweed  &  Co. 
Keystone    Lubricating  Co. 
Lunkenheimer  Co. 
Nugent  &  Co.  W.  W. 
Ohio   Injector  Co. 
Penberlhy  Injector  Co. 
Powell  &  Co..  Wm. 
Sterling   Lubricator  Co. 
Williams  Valve  Co..   U.  T. 

Lubricators,  Automobile 

Lunkenheimer  Co. 

Machinery,  Coal  and  Ash 
Handling 

Borden  &  Sellcck  Co. 

Machinery,  Conveying 

Borden  &  Selleck  Co. 

Machinenr,  Oil  Mill 

i\nderson  Co.,  V.   D. 

Machines,  Drilling 

McCrea   &    Co.,   Jas. 

Machines,  Electric  Boring 

McCrea  &  Co..  Jaa. 

Mats  and  Matting 

Quaker    Ciiy    Rubber   Co. 

Micrometers 

Starrett  Co.,   L.   S. 

Mill  Equipment,  Wire 

Bates  Machine  Co. 

Motors 

American  Engine  Co. 

Nail  Machines,  Wire 

Bates    Machine    Co. 

Nail  Rumblers 

Bates  Machine  Co. 

Oil  and  Grease  Cups 

American    Injector   Co. 
Bushnell  &  Co..  John  S. 
Hetroil   Lubricator  Co. 
France  Packing  Co. 
Keystone   Lubricating  Co. 
Lunkenheimer  Co. 
Nugent  &  Co..  W.  W. 
Ohio   Injector   Co. 
Penherthy    Injector    Co. 
Powell  &  Co..  Wm. 
Williama  Valve  Co.,  D.  T. 

Oilers 

Lunkenheimer  Co, 
Nugent  &  Co.,  W.  W. 

Oiling   and    Lubricating   De- 
vices 

Lunkenheimer  ft  Co. 
Nugent  &  Co.,  W.  W. 

Oiling  Systems 

Hurt   Mfe    Co 

Flower  Filler  Co..  Walter  L. 

Lunkenheimer  Co. 

Nugent  &  Co..  W.   W. 

Pittsburg  Cage  ft  Supply  Co. 

Oils 

Harris  Oil  Co..  A.  W. 
Standard  Oil  Co. 
Vacuum  Oil  Co. 

Packing.  Metallic 

Flower  Filler  Co,.  Waller  L. 
France    Packing   Co. 

Packing.  Rawhide   Hydraulic 
Chicago  Rawhide  MIk-   Co. 

Packing,   Sheet   and    Fibrous 

ChicaRO    Rawhide   Mfg.   Co. 
Crandall    Packing  Co. 
Flower  Filter  Co..  Walter  L. 
France  Packing  Co. 
Gould  Packing  Co. 
Greene,  Tweed  &   Co. 
Mechanical    Rubber   Co. 
Peerless   Rubber   Mfg.   Co. 
Ouaker  City   Rubber  Co. 
Robertson  &  Sons,  Jaa.  L. 

Packing  Tools 

Mound   Tool   &    Scraper    Co. 
(Continued  on  page  64.) 


Have  you  ever  had  the  satisfaction  of  using 
the  best  of  its  kind  ? 

Eureha  Packing 

The  first  engineer  that  ever  tried  Eureka 
Packing  found  it  better  than  the  best  soft 
packing  he  had  ever  tried.  That  was  nearly 
a  quarter  of  a  century  ago.  Today,  Eureka 
Packing  is  still  the  best  soft  packing  made, 
and  it  costs  j'ust  about  half  the  price  of  the 
next  best  to  it. 

We  use  the  better  kind  of  flax,  the  best 
rubber  for  the  core,  and  we  make  it  just  as 
good  as  we  know  how. 

The  flexibility,  adjustability  and  resiliency 
of  Eureka  Packing  will  cause  it  to  closely 
pack  a  rod  without  creating  friction,  and 
keep  it  steam  tight  even  when  the  rod  is  flat, 
bent  or  fluted.  It  is  thoroughly  impregnated 
with  a  lubricant  of  high  fire  test;  it  is  endur- 
ingly  wear-resistant  and  an  active  friction 
reducent, 

•  Ask  your  dealer  for  Eureka  Packing,  and 
be  sure  you  get  the  genuine,  with  the  red 
diamond  trade  mark. 

If  you  are  interested  in 

Hine  EjttraeforM 
Fa»d  tVatar  Huatmra 
Dampmr  RegulatorM 
ExhauMt  Haadm 
Victor  Reducing  tVhaatM 
WitllM  Planimalart 
Robertton'ThompMOn   lndtca» 
torm 

We  would  like  lo  talk  icith  you 

Jas.  L.  Robertson  ^  Sons,  (Incorp.) 

402  Fulton  Street,  NEW  YORK. 


GINEERS'  REVIE 


Packing^ 


is  made  of  layers  of  heat-resisting' 
braided  asbestos  fibre,  surroundings  an 
elastic  core  of  twisted  strands  equally 
heat  resistant,  all  of  which  is  thorough- 
ly impregTiated  with  high  grade  lubri- 
cant composed  of  substances  upon 
which  heat  exercises  no  influence. 

Palmetto  Packing 

will  retain  its  resiliency  until  abso- 
lutely worn  out.  It  will  never  grip  or 
score  a  rod. 

Where,  as  in  high  pressure  steam 
cylinders,  air  pumps  or  with  super- 
heated steam,  there  is  high  temper- 
ature, without  the  moisture  of  ordinary 
steam  to  protect  and  lubricate  packing, 
the  advantages  of  Palmetto  Packing 
will  impress  themselves  on  every  engi- 
neer. 

Send  for  FREE  SAMPLE 

Greene  Tweed  &  Co., 

17  Murray  Street, 
NEW  YORK. 


(Continued  from  p«ffc  6.^) 

Paint 

Dtxon  Crticible  Co.,  Jos. 

Pencils   and   Cravons 

Dixon  Crucible  Co.,  Jot. 

Pinions,  Rawhide 

Chicago  Rawhide   Mfg.  Co. 

Pipe  Cutting  and 
Threading  Machines 

Armstrong   Mfg.    Co. 

Planimeters 

Bushnell    &    Co.,    John    S. 
Lippincott  Steam  Spec.  A  Sup.  Co. 
Robertson   &    Sona,   Ju.    L. 

Pumping  Jacks 

Myers  &  Bro..  F.  E. 

Pumps,  Air 

Canton  Pump  Co. 

Wheeler   Condenser   Sr   Eng.   Co. 

Pumps,    Centrifugal 

Wheeler  Condenser  S  Enc.  Co. 

Pumps,  Oil 

Greene.  Tweed  h  Co. 
Ltinkenheimer  Co. 
Nugent  &  Co.,  W.  W. 
Penberthy  Injector  Co. 
Sterling  Lubricator  Co. 

Pumps,  Power 

Myers  4    Bro.,   F.   E. 
Stewart  Heater  Co. 

Pumps,  Steam 

Albany  Steara  Trap  Co. 

Canton   Pump  Co. 

Lippincott  Steam  Spec.  A  Sup.  Co. 

Snider-Hughes  Co. 

Wheeler    Condenser   &   Eng.   Co. 

Pumps,  Vacuum 

Wheeler    Condenser   ft    Eng.    Co. 

Rams,  Steam 

Penberthy   Injector   Co. 

Reducing  Wheels 

Bushnell   S   Co..   John    S. 
Lippincott  Steam  Spec.  A  Sup.  Co. 
Robertson   A    Sons.  Jas.    L. 

Regulators,  Damper 

Busnnell   A   Co.,   John   S. 
Dunham  Co,.  C    .\. 
I^Konds  Mfg.  Co. 
Robertson  A  Sons.  Jaa.  L. 

Regulators,   Feedwater 

Lagonda  Mfg.  Co. 
Liberty  Mfg.  Co. 

Regulators,  Pressure 

Foster  Engineering  Co. 

Reseating   Machines 

Lagonda  Mfg.  Co. 

Rope   Dressing 

Oing-Surface  Co. 

Rope  Transmission  Wheels 

Bates  Machine  Co. 

Rubber  Goods 

Peerless  Rubber   Mfg.  Co. 
Quaker  City  Rubber  Co. 

Rules,  Steel 

Starrett  Co.,   L.  S. 

Sand,  Fire 

Presbrey    Fire    Brick    Works 

Saws,  Hack 

Starrett  Co.,   L.   S. 

Scales 

Borden  A   Selleck   Co. 

Separators,  Steam  and  Oil 

Albany  Steam  Trap  Co. 

.Austin  Separator  Co. 

Bushnell  A  Co.,  John  S. 

Hunli-im  to..   C.   -\. 

Flower  Filler  Co.,  Walter  L. 

Harrison    Safety    Boiler  Works 

Jacobs  A  Co.,  Oias. 

Lippincott  Steam  Spec.  A  Sup.  Co. 

Ohio   Blower  Co. 

Robertson  A   Sons,  Jas.    L. 

Stewart   Heater   Co. 

Squares 
Starrett  Co.,  L.  S. 

Staple  Machines 

Bates  Machine  Co. 

Steam    Specialties 

Anderson  Co.,  V.   D. 
Dunham  Co.,  C.  A. 
Lagonda  Mfg.  Co. 
Lunkenheimer  Co. 
Ohio  Blower  Co. 
Pittsburg   Gage   A    Supply    Co. 
Powell  A  Co.,  Wm. 
Reliance  Gauge  Column  Co. 


WUIiams  VaJve  Co..  D.  ! 
Wright   Mfg.    Co.  " 

Strainers 

Liberty  Mfg.   Co. 

Supplies,  Engineers' 

France    Packing    Co. 
Lippincott   Steam    Spec  A 
Nugent  &  Co.,  W.   W. 
Quaker  City  Rubber  Co.     . 
Reliance  Gauge  Colamn  i, 

Tape   Measures 

Starrett  Co.,   L.   S. 

Tools,  Mechanics' 

Starrett  Co..  L.   S. 

Tools,  Scraping 

Mound  Tool  A  Scraper  G 

Traps,  Air 

Wright  Mfg.  Co. 

Traps,  Steam 

.Mbany  Steam   Trap  Co. 
Anderson   Co.^V.    D. 
Dunham  Co..  C.  K. 
Golden- Anderson    Valve 

Co. 
Lagonda  Mfg.  Co. 
McCrea  A  Co.,  Ji«. 
Ohio  Blower  Co. 
Reliance  Gauge  CoIdoui  C 
Wright   Mfg.    Co. 

Trimmings,   Engine 
Boiler 

Powell  Co.,  Wm. 

Tubing 

Peerleaa  Rubber  Mfg.   Ca^ 

Quaker  City   Rubber  Co.^ 

Unions 

Albany  Steam  Trap   Co. 
Lunkenheimer  Co. 
Powell   A  Co.,   Wm. 

Valves 

Albany   Steam  Trmp   C». 
Dunham  Co.,  C-  A. 
Golden-Anderson   Valve  I 

Co. 
Lunkenheimer  Co. 
Pittsburg  Gage  A    Supply 
Powell  A  Co..  Wm. 
Williams  Valve  Co.,   D. 

Valves,  Blowoff  - 

Lagonda  Mfg.  Co. 
Liberty   Mfg.   Co. 
Lunkenheimer  Co. 
Pittsburg  Gage  A   Supply 
Powell    Co.,    Wm. 

Valves,  Gate 

Golden-Anderson    Valr*  '■ 

Co. 
Lunkenheimer   Co. 

Valves,  Non-retnm 

Golden-Anderson    V»1t« 

Co. 
Lunken|ieimer   Co. 

Valves,  Pump 

Peerless  Rubber  Mfg.  Cl 
Quaker  City    Rubber   Co. 

Valves,  Reducing 

Dunham  Co  .  C.   -\ 
Foster    Engineering  Co. 
Golden-Anaerson   Valve 
Co. 

Valves,  Tuyere 

Lunkenheimer  Co. 

Varnish 

Dixon  Crucible  Co.,  Joa. 

Watches 

Engineers'   Review  Co. 

Water  Columns 

Golden-.\nder»on   Valve  S| 

Co. 
Lunkenheimer  Co.  ^ 

Pittsburg  Gage  A  Supply  0 
Reliance  Gauge  Column  Q 
Wright   Mfg.   Co. 

Water  Purifying  and 
Softening  Systems 

Flowe.-  Filter  Co.,  Walter 
Harrison  Safety  Boiler  wl 

Water  Testing  App; 

Lord   Co.,    Geo.    W. 

Whistles,  Steam 

Lunkenheimer    Co. 
Powell   Co.,   Wm. 
Williams  Valve  Co..  D.  T, 

Wire  Pointers 

Bates   Machine  Co. 

Working  Heads 

Myers  A  Bro.,   F.   E- 

Wrenches 

Trimont   Mfg.    Co. 


ENGINEERS'   REVIEW 


FREE 


AN  INDICATOR 

or  your  rhoice  of   5<if>  other  articles  oi 
use  to  superintendents,  engineers,  etc. 
Send  (or  free  premium  ti>L     Ute  blank  below. 

FRANCE  PACKING  CO.,  Inc. 

SUte  Street,  Tacoay.  Philadilphla,  Pa. 
Manufacturer*  of 

Metallic,  Sheet  and  Fibrous  Paclcings. 


L. 


France  Packing  Co.  Date _ 

Gentlemen:     Please  send  me  preminm  list  advertised 
in  the  Engineers'  Review. 

Employed  by 


'  '^ Noiseless  Running.  " 

Chica£(o  R.aivhide 

Gears  and  Pinions 

* '  Original  Rawhide. ' ' 

R-a-wHide 
Hydraulic 
Packing 

It  is  anti-frictinnal  and  the  most 
durable  on  the  niarkeL 

The  Chicago  Rawhide  Mfg.  Co. 

Send  «or  Cataioeua  71  Ohio  Stremt,  Chicago,  III. 


If    you 


WKBt    th*    BEST    it** 


^'^  /     g9       Jteam   and    Watw 

UOUla  S  PACKING 


In  ordcrintf  give  cjeact  diameter  of 
Stuffing  Box  and  Plslun  Rod  or 
Valve  Stem. 

See  that  our  name  and  trade  mark 
is  on  every  package. 


Beslster«d  Tra<l«  Mark 


Gould  Packing  Co. 

Albion  ChJpmiin*  Trcii*. 
East  (Umbridge,  Mass* 


Rbiff  Packing 


INCORPORATE   UNDER  ARIZONA  LAWS. 

Most  libera!  corporation  laws  in  the  United  States.  No  fran- 
chiic  tax.  Private  property  exempt  from  all  corporate  debti.  Legii- 
lalure  cannot  repeat  your  cKarter.  Keep  office  and  do  business 
anywhere.  "  How  To  Run  a  Corporation  "  free  to  companies 
incorporated  through  lu.  This  is  a  well  bound  book  of  five  hun- 
dred pages.  It  (ells  you  jusi  what  to  do  and  bow  to  do  it.  Also 
investigate  our  "  Universal  Corporate  Record."  Four  books  in  one. 
No  other  like  it  Fee  very  small.  Write  lot  free  booklet,  codified 
annotated  corporation  laws  and  other  inioTinatioD  belore  incorpora- 
ting. 

ARIZONA  CORPORATION  CHARTER  GUARANTEE  COMPANY. 
Monihon  Buirding,  PHOENIX,  ARIZONA. 


L 


A  Robertson-Thompson 
Indicator 

wiD  place  you  on  the  lop 

of  the  ladder  of   success 

and  hold  yoti   there     Its 

use    is   a    fine  habit     It 

means   more  knowledge, 

a  better  position  and  bet-       R<>b<n«n-TT«n«on  Indi«i« 

ler    pay.     Sold  on  easy  terms  to    engineers. 


A  Victor  Reducing  Wheel 

reduces  the  stroke  to  card  sire 
without  error  or  lost  motion.  It 
can  be  attached  while  the  en- 
gine is  in  motion  and  may  be 
used  with  any  indicator.  Ha* 
a  new  spring  tension  device 
Costs  but  a  small  sura. 


Vidoi  Redudns  Wheel 

you  will  appreciate. 


A  Willis  Improved  Planimeter 

[unha  simpli- 
fies your  indi- 
cator work 
and  eliminates 
the  possibility 
of  erioi.  Reads 
M.  E.  P.  di- 
re<;ily     from 

indicator  dia-  *''''-- 

grams,  without  "^^  WiJBs  Plaaiiiieler 

complex  calculations.     Price  within   easy    reach.      Write  us  if 
you  are  interested  in 

nine  Extractor!  Damper  Reculators  and  Eureka  Packlns 

Exhauat  Heads  Waste  Oil  Firtera 

Feed  Water  Hcatera  Shaking  and  Dumi>lnff  Qratea 

Jas.  L.  Robertson  *SL  Sons   (Incorp.) 

402  Fulton  Street,  NEW  YORK. 
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FAIR  OFFERS 


We  will  Ktid  an  Indicator  or 
ReducintWtaecl.orbolh,  «ub- 

_     _     ^  jcct  lo  erAmioauon  «t  express 

office,  to  be    returned    at  our 

expense  if  not  found  to  he  fir«t  claw  in  eipery  detail,  or  we  will  send  one  of 

our  Soat   Sucker  Tube  Cleancra,  lubject  lo  trial  and  approvml.  to  be 

returned  if  not  utiafactory. 


1 


THE  SOOT  SUCKRR  draws  the  soot  from  the 
tubes  without  admitting  steam  itito  them. 


Bachelder  Indi* 
cator  with  Ideal 
Wheel  attached 


Complete,  cnnvtnl^tit  and  tvlUble;  ready  for  various  pnu< 
uTv*  wuhouC  change  of  spria/ :  suAraniccil  (..^rrcct. 


IT  HAS  BEEN  CONCEDED 


that  the  force  feed 
method  of  lubrica- 
tiofi  for  engine 
valves,  cylinders, 
etc.,  is  best.  To 
get  best  results  from 
this  method  of  lu- 
brication you  must 
have  a  good  lubri- 
cator and  no  better 
one  is   made  than 

THE  STERLING 
FORCE  FEED. 

Have  you  had  our 
catalog.  If  not 
write  for  it  to'day 
now. 


Sterling  Lubricator  Co. 


Carmlchael  Damper  Regulator.         Automatic  Oil  Cups. 

Qrate  Bars,  ail  kinds. 
Steam  and  Oil  Separators.  Furnace  Blowers. 

Semi  /or  our  Cataiogut. 

JOHN  S.  BUSHNELL  &  CO. 

123  Liberty  Street.  NEW  YORK. 


.s  Frank  St. 


Roctie$ter,  N.  Y. 


A  Short  Time 

Combination 

Offer. 


The  best  Magazines  on  the  market  today 
at  about  half  price.  Get  the  Engineers' 
Review  for  yourself  and  a  fine  present  in 
one  of  the  other  Magazines  for  any  friend 
or  member  of  your  family. 


Mrt       1    Engineers'  Resiew,  1  year — $100 
llU.    1    CosmoiJolitan 1.00 

Regular  price 2.00      5|    |n 

Our  price  to  you  for  both I«1U 

M*»      ■^    Engineers'  Review,  1  year     -51.00 
1  ill*    it    Woman's  Hoine  Companion..   1.00 

Regular  price 2.00     Sf    lA 

Our  price  to  you  for  both I.IU 

lyj^      3    Engineers'  Review,  1  year — fl.OO 
ilU.    O   Success 1  UO 

Regular  price 2.00     C|    ^g 

Oar  price  lo  you  for  botk 1«^«J 

\T^       A    Engineers'  Review,  1  year fl.OO 

i^"«     »    CosmopoliUn     1.00 

Woman's  Home  Companion,.  1.00 

Regular  price 3  OO    C|    yn 

Our  price  to  yon  for  the  three  .        I.Ov 

\T|.w      C    Engineers'  Review,  I  year — fl.OO 

l\\3,    O    Cosmopolitan 1.00 

Success 1  00 

Regular  price . 3.00    <|    "^J 

Our  price  to  yoo  for  the  tbre«„        I./ 3 

Mn      ^    Engineers'  Review,  1  year H  00 

1  lU.    M    Review  of  Reviews 3  00 

Cosmopolitan  1.00 

ReRular  price 5  «o    C-^   ZA 

Our  price  lo  yoo  lor  ihe  three  .        fc.OU 


Make  all  remittaaces  pajaMe  to 

Engineers'  Review 

500  Caxton  Bldg.  Cleveland,  Ohio. 


J 
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SEND    FOR   CATALOGUE    OF 

INDICATORS,  REDUCING  WHEELS, 

PLANIMETERS, 

SEPARATORS.  ETC.,  ETC.,  TO 

Lippincott  Steam  Specialty  &  Supply  Go. 

NEWARK,    N.   yf. 


OUR  OFFER  OF  A 


FREE  INDICATOR 


with  our  course  of  Indicator  Instruction  (by  mail)  will 
soon  be  withdrawn.  If  you  are  an  engineer  desirous  of 
learning  indicator  work  "to  a  finish,"  and  wish  to  get  a 
fine  Indicator  outfit  to  practice  with,  you  should  read 
our  ad  in  the  Engineers'  Review  for  March,  and  then 
write  for  further  particulars,  which  are  free.    Address 

A.  C.  LIPPINCOTT 

OCNERAL  MANAGER  OP 

INDICATOR  INSTRUCTION  CO. 

93  GREEN  ST..  NEWARK,  N.  J. 


Chicago  and 
Garfield  Injectors 


Garfimld  /ii/«cter. 


Chicago  infmetorm 


contain  many  special  features  and  merits  not  found  in  other  makes. 
These  facts  have  been  demonstrated  by  results  obtained  in  actual 
service ;  also  by  the  fact  that  the  largest  and  most  progressive  steam 

users  in  the  United  States  have  adopted  and  made  them 

their  standard. 


Our  1906  catalogue  will  tell  you  more  about  them  and 
our  line  of  steam  specialties  for  stationary  and 
locomotive  service.     Write  for  It. 


The  Ohio  Injector  Company, 


MAIN   STREET. 


WADSWORTH,   0. 


Chicago  DouMm  Connection  Lubricator* 


Chicago  Claa4  **0"  lptf4rricaCer« 


t 


Some   Facts    about   Detroit    Lubricators 

There  are  eight  hundred  thousand  of  them  in  11  se.  ^  More  of  them  are 
sold  than  of  all  other  makes  combined.  ^  They  are  used  by  fully 
nine-tenths  of  the  prominent  American  engine  builders. 

It  requires  merit  to  establish  such  a  record 

■^  CATALOGliE  ON  APPLICATION  ■■.■■  -^ 


DETROIT     LUBRICATOR     COMPANY 

DETROIT.  MICH. 


Reliance    Steam    Traps 


ARE 


Simple  in   Construction, 
Correct   in    Principle 
Adapted  for   any   Pressure. 

^^^Il^  THE  ADVANTAGES  ARE 

jB/^^^^^r  Capacity,  Efriciency,  Durability. 

^^^^^^^^^H  Valves  are  made  from  best  steam  metal, 

fl^^^^^^BH  Castingi  heavy.     Floats  unquestionable.     All 

^^^^^^^^K  parts  easily  accessible. 

^r  Write  for  demcrlptlon  and  prlcmm. 

The  Reliance  Gauge  Column  Co. 

86  E,  Prospect  Street, 
CLEVELAND.  OHIO. 


ALBANY  STEAM  TRAPS 

This  company  manufacture  Steaa 
Traps  (or  all  duties.  Return  Stcan 
Traps  for  returning  ibo  wata  of 
condensation  back  into  the  boiler 
under  pressure,  without  the  aid  ol  a 
pump.  And  Non-retumSle.aniTrapi 
for  discharging  the  water  into  a 
tank  or  atmosphere  and  preventing 
the  escape  of  steam  from  the  lysiein. 

Albany  Steam  Trap   Co. 

ALBANY.  N.  V. 

JAMBS  H.  BLESSINO.  .Mir. 


Class  A. 
Return  Trap 

ESTABLISHED  1871. 


Get  the  POWELL  Habit 

Ttut  hil>lt  li  quality  and  latlsfactory  pricu. 

The  Powdl  "Signal"  Sight  Feed  Oiler 

delivers  the  drops  of  oil  to  tlu' 
journal  with  the  regularity  of  clock 
work.  There  is  tio  guessing,  no 
uncertainty.  You  fill  the  cup  with 
oil  through  hole  in  the  top  phtle, 
which  is  covered  by  snap  lever 
"S"  and  can  be  swung  aside 
cither  lo  the  right  or  left.  Kegii- 
lale  the  drops  by  knurletl  screw 
nut  "R,"  fasten  it  firmly  with 
winged  jamb  nut  "O"  and  the 
job  is  done.  Cnuld  anything  be 
more  simple  and  convenient ' 

If  you  want  to  stop  the  feed 
drop  the  signal  lever  "C"  to  a 
horizontal  position  as  shown  by 
dotted  lines ;  to  start  the  feed  raise 
the  lever  to  an  upright  position ; 
to  flush,  tilt  it  to  an  angle  of  45 
degrees. 

The  William  Powell  Co. 

CINCINNATI,  OHIO. 

Mention  EnEinecrs'  Review. 


Tt\e   Standard  Steam   Trap  of 
America  is  the 

ANDERSON 


MANLIFACTUReO  BY 


The  V.  D.  Anderson  C 


Cleveland, 
Ohio. 
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LUNKENHEIMER    REGRINDING  VALVES. 

Standard  among  steam  users  for  half  a  century. 

NO  EXTRA  PARTS  REQUIRED  TO  REPAIR 
THEM  WHEN  WORN. 

A  few  minutes  (pent  in  regrinding  and  they  arc  as  good  as  new. 

If  yout  local  dealer  cannot  furnuli  ihem,  notify  lu. 

Lunkenheimer  Company 

Largest  Manufacturers  of  High  Grade  Engineering 

Specialties  in  the  World. 

Qeneral  Office  and  Works, 
CINCINNATI,  OHIO.  U.  S.  A. 


'm^i^4&^i^G»H^^^'ts'^^^% 
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BRANCHES 


\  Raw  Tork,  26  Cortlandt  St. 


( Ix>ndon.  S.  E..  85  Great  Dover  St, 

We  manufacture  a  complete  line  of  Iron  and  Brass  Globe  and 
Gate  Valves,  Injectors,  Hytlrostatic  and  Mechanical  Lubricators,  Pop 
Safety,  Relief  and  Blow-off  Valves,  Oil  and  Grease  Cups,  Cocks, 
Ejectors,  Whistles  and  Whistle  Valves,  Water  Columns  and  Gauges, 
Fittings,  Etc.  4  B.  R. 


Quality 


The  two  names  are 
synonomous  when 
considering  Pipe 
Threading  and  Cut- 
ting Oflf  Machines. 
This  Cutting  Off 
No.  o  Machine.  Machiue  is   Light, 

Strong,  Compact  and  Durable.  All 
gears  run  in  oil,  in  a  dust  and  chip 
proof  case. 


Send  for  a  Catalog  of 
Genuine  Jtrmstrong  Stocks  and  Dies 


The  Armstrong  Mfg.  Co. 

BRIDQEPORT  CONN. 
New  York  Office,  139  Center  St. 
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Februar 


STEAM  PUMP 


THE  mechanism  of  the  steam  end 
consists  of  two  steam  pistons, 
two  steam  valves  and  two  valve 
guides.  These  are  enclosed  and  are 
oiled  from  the  lubricator — which  we 
furnish.  The  wearing  surfaces  are 
as  large  in  proportion  as  those  on  a 
first  class  Corliss  engine. 

Compare  this  with  any  other 
make  of  duplex  pump,  all  of  which 
have  a  steam  mechanism  consisting 
of  a  large  number  of  small  pieces 
which  are  exposed  to  dirt  and  grit, 
all  difficult  to  oil,  and  have  little  or 
no  wearing  surface. 


THE  MONITOR  DUPLEX  PUMP  AND  RECEIVER 

For  Draining  Heating  Coiia,  Etc. 
Returns  Water  Direct  (o  the  Boiler. 


MONITOR.  PUMPS  ARE  SOLD  UNDKR  AN  ABSOLUTE  GUARANTEE 
LET  US  TELL  YOU  MOB.E  ABOUT  THEM 


»W-'» 


THB  MONITOR  DUPLEX  PUMP  WITH  ONE  STBAM  CYLINDER  IN  PHANTOM, 
SHOWINQ  ARRANGEMENT  OF  PISTON,  VALVB,  VALVE  OUIDB  AND  PORTS 


The 

200  SHeridan  Street 


-HUGHE5  COMPAN 

CLEVELAND.  OHK 


ary,  1906 
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TKal'i  the  question.     We've  >olved    it  in 

the  pcrfcclion  of  the 

Swartwout   Vertical 
Steam  Separator. 

A  practical  and  thoroughly  reliable  »ep- 
aiator  that  (joo  iti  work  thoroughly,  it 
uncomplicated,  has  no  baffle  plates  lo  re- 
tard the  easy  flow  of  ftleam—uuf  never 
gelj  out  of  order. 
You  owe  it  lo  yourself,  Mr.  Ejigineer,  to 
"  get  wise  "  on  this  separator.  Il  liflhtem 
labor,  and  makes  things  tun  unoolhly  in 
the  engine  room. 

Wnte  your  name  on  this  slip,  and  mail  it 
lo  us-. -NOW.  We  will  gladly  send  ouc 
handsome  booklet  to  any  one  inletesled 
enough  lo  write  (or  it. 


IE  OHIO  BLOWER  COMPANY, 


-45  Michigan  St. 


Cleveland. 


^\    ^^end  irT^this 
Slip  for  our  Book 


A  Cochrane  Separator 

Insures  Dry  Steam. 

A  COCHRANE  Steam 
Separator  in  your 
steam  line  just  ahead  of 
the  engine  would  save 
steam,  save  lubricating 
oil  and  insure  better 
cylinder  lubrication,  be- 
cause all  of  these  things 
follow  the  use  of  dry 
steam  in  engines.  These 
economies  alone  would 
pay  for  the  Separator, and 
in  addition  you  would  have  protection  for  your 
engine  against  any  large  flush  of  water  that 
-might  come  over,  due  to  primage  or  foaming. 

Cochrane  Separators  are  guaranteed  as  to 
efficiency,  materials  and  workmanship.  More 
than  10,000  of  them  are  now  in  service.  Let 
us  send  you  one  on  trial. 

Our  Catalogue  43-S  is  free  for  the  asking. 

Harrison  Safety  Boiler  VTorRs 
3137  N.  17th  5t.        PKiladelpKia.  P». 


whe:eler 

ROTATIVE  DRY  VACUUM 

PUMP 

For  use   with  hl^h   vacuum  systems  and  steam 
turbine  iustallatioRs. 


ninatrallon  shows  (he  compactness  of  (his  pump  and 
It  Is  Insl  as  effecdve  and  serviceable  as  1(  Is  compact. 

Wheeler  Condenser  &  Engineering  Co. 

42  Broadway,  New  York. 
Works,— Carteret,  N.  J. 

Cincinnati  London  Chlcaso 

Vokahaina  San  Franclica  Trieite 
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ARE  YOU  TRYING  TO   REDUCE 


rXH»U5TllW.tT 


IS    designed     for    and    accomplishe 
result.     It    will  put   the   water    into  yi 
boilers  at  boiling  point  thus  reduc 
hiel  bill. 


RUNNING   expense; 


n 


THE 

OTI  _ 

Fccdwatcr  Heater,  C 
Separator  and  Purifii 

h™ 

ito  yi 
IT  IS  GUARANTEE^ 

to  heat  the  water  to  2 1 0  or  2 1 2  degt 
with  exhaust  steam  without  causing  b 
pressure.  It  also  extracts  the  oil  h 
the  exhaust  so  that  the  exhaust  st< 
can  afterward  be  used  for  heating  ( 
poses  and  the  water  of  condensaO 
will  be  returned  to  the  boilers  wit! 
the  extra  expense  of  an  additional  oil  s< 
rator  or  eliminator. 

If  this  heater  fails  to  give  s 
isfaction  in  every  respect 
may  be  returned  and  w^e  v 
pay  freight  and  cartage  be 
ways  and  cost  of  installatic 

GET  OUR  CATALOG  ON  OUR 
POWER  PUMPS 

The  Stewart  Heater  C 


160  Norfolk  Avenue 


BUFFALO, 


ENGINEERS'  REVIEW 


THE  NATIONAL  FEED  WATER  HEATER 

2.000.000  Horse  Po'«ir«r  In  Z>ailx  U*e 

The  principal  characteristics  of  these  heaters  are  simplicity,  cheapness,  relia* 
bility  and  effectiveness  and  full   amount  of  heating  surface  in  every  heater. 
Supplies  MTater  to  tKe  Boiler  at  212"  F. 

W»  manufmeturm  Ihw  Original  and  Only  Ganulnm  Pirtt'ClaM*  Coll  F»»ti  Wal»r  H»atmr*. 

Made  aDd  Sold  Oaly  by 

THE  NATIONAL  PIPE  BENDING  CO. 


175  Llord  Str»»%,  NKW  nA.TK.II,  CONN. 


CatolaKue  and  Prlcca  on  Application 


The  National 


To  Repiir  Split* 

and  Ilust  Kolej 

on  PI  pet 


James   McCrea  <SX   Co.,   Mfrs. 

TO  'W.  'WttBhin^ton  St.  CHICAGO. 


FIRE  BRICK 

Boiler  Door 
Arch  and 
Jambs 

Wrttc  for  Calaloifue    and    Pi  leva. 


PRESBREY  FIRE  BRICK  WORKS, 


208  Sonera«t  Ats. 
TAUNTON,  MASB. 


>. 

U/>e  JACOBS  Patent  "Water  Ttibe  ' 
Feed  "Water  Heater  and  Purifier 


Great  Efficiency 

Simplicity  of 

Codstruction 

and  Low  Cost 


Has  a  catt  iron  bhcll 
which  will  never  wear  out; 
with  seamless  drawn  brass 
tubes  exDaniJeiJ  into  tube 
plates  at  top  and  bottom, 
with  double  blow-off. 

The  tubes  being  sur- 
mounted by  a  cap,  form> 
inif  a  chamber  at  the  top. 
and  belnff  fastened  rigidly 
only  to  the  lower  tube 
plate,  free  play  is  given 
for  expansion,  thereby 
preventing  rupture  and 
leakage  of  joints. 


Chas.  Jacobs  &  Co, 

41  Oliver  Street* 
BOSTON.  MASS. 


U.  B.  MURRAY. 
First  N«(lon«l  Bank  BIdff. 
Room  41       Pittsbtirs.  Pa, 


A 


I 


Save  Coal.     Watch  Your  AsK  Pih 


THe  Martin  Rocking'  Grate 


I 


I 
I 


^fm 

■ 

'■ 

■ 

'P 

,    <    K' 

h^f 

1       1    |l 

,    1       1 

'       '    k 

1 

T        1    1 

1 

1    1 

r^OES  not  allow  any  fine  o 

to  go  into  the  ashpiL 
bums  it  all.  Will  pay  fat 
self  several  times  over  each  « 
son  in  the  saving  of  fuel  Pi 
In  a  trial  set  now.  Bu 
any  coal  and  ts  especia 
adapted  for  the  cheaper  gr 
such  as  slack  and  screenmi 
No  change  required  in  your  £ 
nace.  Anyone  can  set  it  in  plat 

CSBO  AKD  BMOOaSKO  DT 


Crane  Co.... 
McCormick  Harv.  Mach.  Co- 
American  Can  Co. 


Am.  Sieel  &  Wire  Co. Mietl 

Armour  (k  Co.,  Elevator* ^^"9 

Atlas  Brewing  Co 

AlbertSchwill&Co — ^ 

St.  Charles  E.L.  Plant.  St.  Chartn.: 
Harlem  Elec.  I.icb  t  Plant.  Barlcm, 
Alabama  S.8tW.Co..Bimiiiit1iam.  A 

Kokomo  S.  &  W.  Co Kokomo^  Ii 

DodKC  Mfc.  Co Mishaw«!L2,  II 

BcrEhoS  Brewinc  Co  ..Ft.  Wame,  U 
Bedford  E.L.ft  Pow.Co.Bedford.  loi 
Rock  RapidsE.L.  Plant  Rock  Rapid  sj 
Sleepy  Eye  Mil's  Co.Sleepy  Kye.  Mil 


MARTIN  GRATE  CO.,  83  van  Buren  Street.  CHICAGO 


flolyoke  Steam  Boiler  Works 


MANUFACTURERS  OF 


BOILERS 

Horizontal  Tubular,  Manning  Vertical,  Triple 
Drah  Water  Tube    and   Locomotive  Types 

ALSO  ALi.  KINDS  OP 

Plate,    Steel    and    Iron    "WorK 

SEARS 

PATENT  EXTENSION  FURNACE 

For  burning  uwdust,  wood,  waite  and  bogartc 

Rotary  Blochers  and  PiJp  Digesters,  Penstocks,  Wheel 

Cases,  Standpipes.  Foigings,  Castings,  Grates, 

Bolts,  Gaskets  and  Boiler  Fittings. 

INSPECTION  AND  REPAIRING  OF  BOILERS 

given  prompt  attention  by  careful,  competent  workmen. 

PARTICULARS  UPON  REQUEST 

T.  H.  SEARS.  Manager 

HolyoKe,  Mass. 


Conveying  Machinei 

for  Power  House*.  Coal  Mines.  Yard.«  and  Docks       1 
Cntaloifa  aod.,l:lsttmalea  Furnished  I 

BORDEN  &  SELLEOK  GO. 


Engineers  &  Mactii4 
ta-so  taiie  St..  cmci 


J 


LAMPREY    PROTECTIVl 

ARCH  PLATES 


SAVE  FUEL. 


SAVE  REPAIRS 

Ko  burned  out  Brcbcs 
cracked  fronts  if  rou  use 
device  for  pnotectios  ^£ 
moulha.  Besides  pmcr*t 
the  brickwork  about  the  ' 
nace  fronui.  it  saws  Ivti 
allows  th;  QLili£alioa«fl 
othcrwispe  wa^tted. 

SHAMROCK  Mliajft. 

Winston-Salcm.  N. 
The  Lamprey  Co. 

Dear  Sirs:  ^>  h*»e  t 
usioff  for  the  past  mty  41 
the  Lamprey  Prolccliwr  A 
Plate  which  works  to  00 
tiresatisfact.on.  WcfV  W 
put  ill  another  tMsOeiL 
should  be  auretonse  IMf 
vice. 

Yours  tmly. 

SHAMROCK    ___ 

THE  LAMPREY  Ca 

WESTl'If-Li:..    M4J& 

80.  OFFIC:^  ibi 

ta.  Oft.  -T  Bl 

Atlanta, 

BHANCfi  OrriCK.  240 
St..  Philadelphia.  V%. 

AOENt?  WANTED  IN   THE  SOUTH  AND  WEST. 


L 
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MONARCH 


W 


PORTABLE  BOILER  ARCH 


MADE  OF  CAST  IRON  AND  BRICK 

Has  the  following  advantages: 

1st.  The  only  nrch  tliat  may  be  removed  and  replaced  inside 
<if  t5  minutes  as  occasion  may  require  without  disturbing  the 
brick  ijf  the  setting  at  rear  or  side   walls. 

jnd.  This  proves  a  ready  access  for  inspection,  cleaning, 
etc.,  which  no  other  style  of  construction  affords. 

3rd.  Al!  danger  of  expansion  of  the  boiler  and  accompany- 
ing displacement  of  the  brick  work  is  avoided,  the  elastic 
hanging  yielding  to  every  possible  swelling  or  contraction  of 
brick  work  or  boiler. 

4th.  The  arch  is  faced  with  fire  brick  preserving  it  from  the 
deteriorating   action   of   the   heat. 

5th.  Does  aw.iy  with  the  necessity  of  keeping  a  mason  at 
work  putting  up  arches  and  rear  settings.  Our  arches  last  as 
long  as  the  boiler   it'-tlt' 


The  metallic  arch  is  cast  direct  to  the  facing  of  fire  brick, 
thus  uniting  tliem  solidly  without  the  use  of  lx>lts.  The 
value  of  a  portable  arch  of  so  durable  a  construction  is  cer- 
tainly worth  your  careful  invesiijjation.  Made  to  fit 
any  boiler.     Full  particular*  on  request. 

Mayville  Specialty  Mfg.  Co. 


^VE  OUARANTEK 

Out  Monarch  Boiler  Door  and  Itack  I'otnbuAtion  Chainbrr 
Archcft  to  be  as  sood  as  we  have  repreiiented  them  to  be.  And 
if  you  are  not  satiisfied.  your  money  will  be  paid  back  to  you,  as 
wc  do  not  want  anyone  to  have  these  Arches  who  is  not  satisfied 
with  thvni.  Mayaitt^  Spmclatty  Mfg,  Co, 


Mayville,  Wis. 


BATES  HIGH  SPEED 

Automatic  Engine. 

For  Belted  or  Direct  Connected  Units,  25 
to  500  h.p.  Simple  or  Compound. 

Just  what  you  need  for  Factory  and  Elec- 
trical Duty, 

Thoroughly  Automatic  in  Operation  and 
Lubrication. 

Compact  Design. 

Best  Mechanical  Construction. 

"Rites"  Inertia  Governor. 


We  can  Interest  you.  Write  to-day. 


Bates  Machine  Co, 

Sole  Manufacturers. 

JOUET,  ILL.,  U.  S.  A. 
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TKis  i»  tKe  How  itnfl  Improved  ExtrA  Heavx  Dutx 

Harris-Corliss  Engine 

The  latest  ami  best  as  regards  design  and 
construction  of  stationary  engines. 

No  wrist  plates ;  double  eccentrics ;  heavy 
one-piece  frame  ;  disc  crank  ;  noiseless  vacnum 
dash  pots  and  specially  arranged  Brown  Pat- 
ente<l  Valve  Gearing,  with  new  and  improved 
unhooking  devices. 

No  matter  what  the  duty — no  matter  ivhat 
the  power  required,  if  you  are  going  to  pur- 
chase an  encine  vou  want  the  BEST.  Thai 
means  IIARRIS-CORLISS.     Built  only  by 

Wm.  A.  Harris  Steam  Engine  Co.,  Providence,  R.  I. 


BUCKEYE    ENGINE    Co. 

SALEM.   OHIO.   U.S.A. 


STEAM  ENGINE  BUILDERS. 

THi  LAHOCST  UNC  OP  MODERN  ENGINE  PATTEKHS  IN  THE  WORLS. 
BEND  ton  ILLUSTIUTEO  CATALOGUE. 


Cooper-Corliss  Engini 


If  intena 

write  for  ( 
ii.^v  Book 
"Corliss  1 
gines." 


THE  C.  (Q.  G.   COOPER 


lilt  b] 

cc 


MT.  VERNON,  OHIO 


The  Russell  Automatic  Engine 


SINGLE 

AND 

FOUR 

VALVE 

TYPES 


THE  RUSSELL  ENGINE  CO. 


BUILDERS 


MASSILLON.OHIO 


ADDBESS  OEPAUTMENT   "B"  POB  CATALOCUJE 


Starrett  Speed  Indicator  No.  U 

rrlcc.  Postpaid.  Sl.OO 

This  In 
be  run  «i  I 
rcguircd.  •iii.u.M  i. 

arc  tncaiciL  UUI 

l»»   rm>>    ot  tsii 
rcadtnr  »-irher  n«l 

Ml  .7   , 

Sin  >iai 

with  rubber  tips  lur   i:,.ih   r""nifd  an'l  centerrj   lisatti      t»t  O  ai 

may  be  instantly  lei  at  (be  startine  point. 

Send  for  free  Calaloifue  No.  171  of  Floe  Tool*. 
THE  L.  S.  ST.ARRETT  CO..  Athol.  Mass..  V.  S. 


A  machine  that  maKes  a  saving  of  10  per  cent  is  a  profitable  investment  an 


U: 


American  Ball  Duplex  Compo 
Engine  o^ect  Connected  Gene 


will  make  a  saving  of  25  per  cent.     Its  governc 
valve  gear  are  superbly  designed  and  efficient. 
a  complete  oiling  system  which  cannot  be  exc 
It  requires  only  ordinary  floor  space  and    the   resol 
are  sure.     Calalog  tells  all  about  it.      U  rile  for  it. 

AMERICAN  ENGINE  CO. 

64  R.aritan  Av«.  Bound  BrooH,  N. 

New  Mark  Offloe,  95  Uberty  Slrc«t. 
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The  history  of  steam  engineering  shows  that  changes  an< 
improvements  are  constantly  being  made.      In  fact 

Everything  Changes 

in  method  of  operation,  systems  used,  design  and  arrange 
ment  of  machinery,  as  well  as  the  system  of  lubricatioi 
Oil,  however,  is  still  necessary,  and  the  best  and  most  e: 
pensively  planned  plants  have  to  use  it 

But 


the  thousands  of  users  throughout 
America  know  that 


Capitol   Cylinder   and 
Renown    Engine 

Oils 


have  not  been  changed  except  to  inareise  their  efficiency 
They  are,  as  they  have  always  been,  the  most  economica 
and  efficient  oils  on  the  market.  That  is  why  more  barrels  o 
these  oils  are  sold  every  year  than  of  all  others  combined 


n 


\i 


